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Compatibility Warning

= |SIS External Routes are new In VOSS 5.0

* The following nodes can co-exist in an SPB Fabric using ISIS External
routes, but they will treat ISIS External routes just as If they were Internal
Routes; they must however have these minimal software versions:

= VOSS VPS with software versions 4.2.1.x
= VSP9000 with software version 4.1.0.0 or later
= ERS8600 or ERS8800 with software version 7.2.23.0 or later

= ERS4900/5900 running IP Shortcuts with software version 7.2.0 or later
= ERS4800 running IP Shortcuts since version 5.10.0

— These older devices thus cannot be used as border routers in use case
examples 1,2,3,5 but can operate as non-border routers just fine (as illustrated

In example 3); in the use case 4 they can operate though only if the Primary
Firewall BEB is the only BEB to announce the ISIS default route
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Summary of Use Cases Explored

ISIS Accept Policies and ISIS
External Routes are leveraged in
the following 5 use cases

In the first 3 cases both border
routers IP route between the two
clouds in an active-active fashion

In the last 2 cases the requirement
Is that all traffic be IP routed over a
Primary path, and only fail over to
the Secondary path in case of
Primary path failure

It is quite possible that there is more
than one way to achieve the desired
goal in each use case

The objective of this deck is also to
show the different approaches we
have in our armory now (e.g. match
or set external metric in either
redistribution or accept policies);
flexibility is key

. Routing between ISIS (SPB)

and other IP routing protocols
with redundant border routers

. Routing between ISIS (SPB)

and other IP routing protocols
with many redundant
boundaries

. Routing between two

separate SPB Fabrics

. Routing towards a Primary

Firewall

. Routing between ISIS (SPB)

and BGP(MPLS) using
Primary & Backup paths
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Routing between ISIS (SPB) and other IP
routing protocols with redundant border routers

Leveraging IS-IS Accept policies + IS-IS External routes




Routing between ISIS (SPB) and other IP routing protocols
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IP routes
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= GOAL = IP route between the two clouds
— SPB (ISIS) Fabric IP routes are redistributed to OSPF, RIP or BGP in one direction
— OSPF, RIP or BGP routes are redistributed into ISIS in the opposite direction
— Two border routers are used for redundancy, and both can forward traffic at the same time
= CHALLENGE = not to get into routing loops where the IP routes redistributed by one
router in one direction end up being re-redistributed to the same cloud where they came
from by the other router
*» These slides will use an OSPF Cloud; but the same config and principles will equally work
for BGP & RIP
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Setup, Equipment & Software used
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Port & MLT Config

»

»

1/47

vlan members remove 1 1/47,1/48
interface gigabitEthernet 1/47,1/48
no shutdown
no spanning-tree mstp
exit

VSP8000-1

RV,

s \/SP4000 113 | W | 1/17

2/154=$2/16
1/48 ﬂ

1/13

1/17

4

VSP8000-2

A

vlan members remove 1 1/13,1/17,2/15,2/16

no shutdown

no spanning-tree mstp
exit
mlt 1 enable
mlt 1 member 2/15,2/16

interface gigabitEthernet 1/13,1/17,2/15,2/16

ERS8800 “

RV,
o

3/1

no spanning-tree stp 1 ports 3/1,3/2
interface gigabitEthernet 3/1,3/2
no shutdown

exit




SPB Global Config

VSP4000

prompt VSP4000
interface loopback 1
ip address 10.0.0.40/32
exit
spbm
router isis
system-id 00bb.0000.4000
manual-area 49.0000
ip-source-address 10.0.0.40
spbm 1
spbm 1 nick-name 0.00.40
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 40
cfm spbm enable

VSP8000-1 <—

RV,

113 | W | 1/17

3/1

RV,
o

3/2

1/17
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VSP8000-2

ERS8800

prompt VSP8000-2
interface loopback 1
ip address 10.0.0.82/32
exit
spbm
router isis
system-id 00bb.0000.8200
manual-area 49.0000
ip-source-address 10.0.0.82
spbm 1
spbm 1 nick-name 0.00.82
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 82
cfm spbm enable

prompt VSP8000-1
interface loopback 1
ip address 10.0.0.81/32
exit
spbm
router isis
system-id 00bb.0000.8100
manual-area 49.0000
ip-source-address 10.0.0.81
spbm 1
spbm 1 nick-name 0.00.81
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 81
cfm spbm enable
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SPB Interface Config

VSP8000-1

VSP4000

ERS8800

3/1

°2/16

1/17

VSP8000-2
interface GigabitEthernet 1/47,1/48 interface GigabitEthernet 1/13
isis isis
isis spbm 1 isis spbm 1 o
isis hello-auth type hmac-md5 key fabricisspb key-id 111 isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable isis enable
exit exit
interface mlt 1
isis

isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable

exit




OSPF Config

VSP4000 113 | o

interface GigabitEthernet 1/17
brouter vlan 3902 subnet 192.168.255.5/30
ip ospf enable

exit

router ospf
router-id 10.0.0.81

exit

router ospf enable

interface GigabitEthernet 1/17
brouter vlan 3901 subnet 192.168.255.1/30
ip ospf enable

exit

router ospf
router-id 10.0.0.82

exit

router ospf enable

VSP8000-1

VSP8000-2

ERS8800
\\\\\3\\‘3\.‘\l)' ‘\\\\\\\\\\\\\\\“\\\\\\\\\\5
4

prompt ERS8800
interface GigabitEthernet 3/1,3/2

brouter port 3/1 vlan 3902 subnet 192.168.255.6/30
brouter port 3/2 vlan 3901 subnet 192.168.255.2/30

ip ospf enable
exit
interface loopback 1
ip address 10.0.0.88/32
ip ospf
exit
router ospf
router-id 10.0.0.88
exit
router ospf enable




Test networks config using CLIPs

VSP8000-1

» VSP4000 ERS8800

)
/ :

) \ Net 192.168.20.0/24

]
Net 172.16.10.0/24 — - - Net 192.168.10.0/24

interface loopback 2 VSP8000-2
ip address 172.16.10.1/24
exit router isis interface loopback 2
router isis redistribute direct ip address 192.168.10.1/24
redistribute direct redistribute direct enable ip ospf
redistribute direct enable exit exit
exit isis apply redistribute direct interface loopback 3
isis apply redistribute direct ip address 192.168.20.1/24
exit
= Net 192.168.10.0/24 will be an OSPF Intra-area route O rvmrouter onable
= Net 192.168.20.0/24 will be an OSPF AS external route redistribute direct
= We also redistribute directs on the VSP8000 border exit - |
routers since this will typically be the case anyway ip ospf apply redistribute direct




ISIS & OSPF link metrics

VSP8000-1

Net 172.16.10.0/24

VSP4000:1#%

show isis interface

ISIS Interfaces

Portl/47
Portl/48

TYPE LEVEL OP-STATE ADM-STATE ADJ UP-ADJ SPBM-L1-METRIC
pt-pt Level 1 9)4 UP 1 1 10
pt-pt Level 1 9)4 UP 1 1 10

/SP8000-2

—

VSP8000-1:1#%

show isis interface

ISIS Interfaces

Portl/13
M1tl

pt-pt Level 1 UP uP 1 1 10
pt-pt Level 1 UP 9)4 1 1 10

VSP8000-1:1#% show ip ospf interface

UP-ADJ SPBM-L1-METRIC

OSPF Interface - GlobalRouter

INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU
ID BDR TYPE IGNO
192.168.255.5 0.0.0.0 en BDR 1 1 192.168.255.6 brdc none dis

192.168.255.5

ERS8800:5#% show ip ospf interface
OSPF Interface - GlobalRouter
INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU
ID BDR TYPE IGNO
192.168.10.1 0.0.0.0 en DR 10 1 192.168.10.1 pass none dis
0.0.0.0
10.0.0.88 0.0.0.0 en DR 10 1 10.0.0.88 pass none dis
v 0.0.0.0
ERS8800 192.168.255.2 0.0.0.0 en DR 1 1 192.168.255.2 Dbrdc none dis
192.168.255.1
3/1 192.168.255.6 0.0.0.0 en DR 1 1 192.168.255.6 Dbrdc none dis
192.168.255.5
430
oo |
Ei Net 192168 20. 0124
Net 192.168.10. 0/24
VSP8000-2:1#% show isis interface
ISIS Interfaces
IFIDX TYPE LEVEL OP-STATE ADM-STATE ADJ UP-ADJ SPBM-L1-METRIC
Portl/13 pt-pt Level 1 Up UP 1 1 10
M1tl pt-pt Level 1 UP uP 1 1 10
VSP8000-2:1#% show ip ospf interface
OSPF Interface - GlobalRouter
INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU
ID BDR TYPE IGNO
192.168.255.1 0.0.0.0 en BDR 1 1 192.168.255.2 brdc none dis

192.168.255.1

= |SIS NNI links use default SPBM L1-metric of 10

= OSPF interface metrics at default 1 (for Gig Ethernet)
and 10 for CLIPs




IP routes before ISIS & OSPF redistribution

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000 113 | o

] 1
Net 172.16.10.0/24

71/17 ERS8800 Clipl: 10.0.0.88
927 3/1
6
8.255_4/30 \’
2/16 OSF;)'%\QS S

) \ Net 192.168.20.0/24

Net 192.168.10.0/24

VSP8000-2 Clipl:10.0.0.82

VSP4000:1#% show ip route

IP Route - GlobalRouter

NH
VRF/ISID

172.16.10.0
192.168.255.0
192.168.255.4

10.0.0.40
VSP8000-1
VSP8000-2

172.16.10.

VSP8000-2
VSP8000-1

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

INTER

FACE PROT AGE TYPE PRF
0 Loc 0 DB 0
4051 ISIS O IBS 7
4051 ISIS O IBS 7

0 Loc 0 DB 0
4051 ISIS O IBS 7
4051 ISIS O IBS 7

ERS8800:5#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 Loc 0 DB 0
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 Loc 0 DB 0
192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 Loc 0 DB 0
192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOoC 0 DB 0
192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 LoC 0 DB 0




IP routes before ISIS & OSPF redistribution

Clip1: 10.0.0.40 VSP4000

RV,
4

] 1
Net 172.16.10.0/24

1/47

113 | o

1/13

VSP8000-1 Clipl: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

RV,
o

éiﬁb@%?
2/16  OSPRyso

) \ Net 192.168.20.0/24

Net 192.168.10.0/24

VSP8000-2 Clipl:10.0.0.82

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH
VRF/ISID

AGE TYPE PRF

DST MASK

10.0.0.40 255.255.255
10.0.0.81 255.255.255
10.0.0.82 255.255.255
10.0.0.88 255.255.255
172.16.10.0 255.255.255.

192.168.10.0 255.255.255.
192.168.20.0 255.255.255.
192.168.255.0 255.255.255.
192.168.255.4 255.255.255.

VSP4000
10.0.0.81
VSP8000-2

192.168.255.

VSP4000

192.168.255.
192.168.255.

VSP8000-2

192.168.255.

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

0 IBS 7

0 DB 0

0 IBS 7

0 IB 20
0 IBS 7

0 IB 20
0 IB 125
0 IBs 7

0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

AGE TYPE PRF

NH

DST MASK NEXT VRF/ISID COST
10.0.0.40 255.255.255.255 VvSP4000 GlobalRouter 10
10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10
10.0.0.82 255.255.255.255 10.0.0.82 - 1
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1

192.168.255.0 255.255.255.252 192.168.255.1 - 1
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10

0 IBS 7

0 IBS 7

0 DB 0

0 IB 20
0 IBS 7

0 IB 20
0 IB 125
0 DB 0

0 IBs 7




1IS-I1S € OSPF Redistribution - Config

» VSP8000-1 Clipl1: 10.0.0.81

Clip1: 10.0.0.40 VSP4000 1/13 ‘ 4 a 1/17 ERS8800 Clip1: 10.0.0.88
IProute3792
Sy 163 3/1
<553

1/47
/ > A
;@15 2/160730 zg

79
0
1/48 Proueac>"_ 32 \ Net 192, 168,20. 0/24

: ! v
Net 172.16.10.0/24 113 ‘ 4 “ 7 Net 192.168.10.0/24

> VSP8000-2 Clipl: 10.0.0.82

A

router isis
redistribute ospf
redistribute ospf metric-type external
redistribute ospf enable

exit

isis apply redistribute ospf

= We redistribute all OSPF routes into ISIS and make them of metric-type
“External”




1IS-IS € OSPF Redistribution - Checking

Clip1: 10.0.0.40 VSP4000

_

] 1
Net 172.16.10.0/24

VSP8000-1 Clipl: 10.0.0.81

1/13 ‘ }{] 1/17

IP routes \2

-y
1/13 ‘ R i 1/17

VSP8000-2 Clipl:10.0.0.82

ERS8800 Clip1: 10.0.0.88

% 1/47 JRroutes o> oot %
(4 ,%%»}2/15 216 OSPRS [ 2
v 121 1
1/48 SV

) \ Net 192.168.20.0/24

1
Net 192.168.10.0/24

DST
10.0.0.40

= So far so good
10.0.0.82
10.0.0.88
172.16.10.0
192.168.10.0
192.168.20.0
192.168.255.0
192.168.255.4

VSP4000:1#% show ip route

10.0.0.40
VSP8000-1
VSP8000-2
VSP8000-1

172.16.10.

VSP8000-1
VSP8000-1
VSP8000-2
VSP8000-1

NH

VRF/ISID COST
- 1
GlobalRouter 10
GlobalRouter 10
GlobalRouter 11

1 - 1

GlobalRouter 11
GlobalRouter 1
GlobalRouter 10
GlobalRouter 10

O O O O O O o o o

<N JddJO0O 393930

il



1S-1S €& OSPF Redistribution -

: | ISIS Pref 7.
Net 172.16.10.0/24 ]

VSP8000-2 Clipl:10.0.0.82

Checking

VSP8000-1 Clipl: 10.0.0.81

) \ Net 192.168.20.0/24

147 e
OSPF Pref 20 & 125 Net 192.168.10.0/24

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vspP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBs 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vspP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vsP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 VvSP8000-1 GlobalRouter 11 4051 ISIS 0 IBS 7
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBs 7
192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 11 4051 ISIS 0 IBS 7
192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 1 4051 ISIS 0 IBS 7
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 Loc O DB 0
192.168.255.4 255.255.255.252 vsP8000-1 GlobalRouter 10 4051 ISIS O IBs 7

» Ok, so what’s happening here is that VSP8000-1 was slightly quicker than
VSPB8000-2 in redistributing OSPF routes into ISIS

= So VSP8000-2 now sees the same IP routes from both OSPF & ISIS
» |SIS has a higher protocol preference (7 is lower than OSPF’s 20 or 125)

= S0 VSP8000-2 replaces in its routing table the OSPF routes with the ISIS ones

= Now VSP8000-2 is no longer redistributing the OSPF routes into ISIS, since it
has none in its routing table

= This state of affairs remains stable in the current state, but it clearly is not
optimal




1IS-IS € OSPF Redistribution - Fixing

]
Net 172.16.10.0/24

L

route-map "peer-externals" 1
match metric-type-isis external
set ip-preference 130
enable

exit

Clip1: 10.0.0.40 VSP4000

» VSP8000-1 Clipl:10.0.0.81

1/47 3/1

>2/16 OSF;EQ\Q,Q

) \ Net 192.168.20.0/24
Net 192.168.10.0/24

VSP8000-2 Clipl:10.0.0.82

|

router isis

accept route-map "peer-externals"
exit
isis apply accept

= This ISIS Accept policy ensures that the 2 VSP8000 border routers will only accept ISIS “External” routes with a

modified preference of 130 (instead of SPB’s default preference 7)

= OSPF routes have preference levels ranging between 20, 25,120 or 125 (depending on OSPF route type)
= Hence we are ensuring that the border routers will never install ISIS External routes (from each other) as long as

they have the original OSPF routes
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1IS-IS € OSPF Redistribution — Checking again

Clip1: 10.0.0.40 VSP4000

T
=
o
4c
—+
D
(7]
-

VSP8000-2 Clipl:10.0.0.82

VSP8000-1 Clipl: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

1/47 1P routes 79 3/1
\’ 5.4/30 \’
4 2/16 OSPF .o | M
3 .
3/2

) \ Net 192.168.20.0/24
Net 192.168.10.0/24

VSP8000-1:1#% show ip route

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vsSpP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSp8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0

VSP8000-2:1#% show ip route

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vspP4000 GlobalRouter 10 4051 ISIS O IBs 7
10.0.0.81 255.255.255.255 vsP8000-1 GlobalRouter 10 4051 ISIS O IBs 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 Loc 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIs O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 Loc 0 DB 0
192.168.255.4 255.255.255.252 vSpP8000-1 GlobalRouter 10 4051 ISIs O IBS 7

» Looking good now for both VSP8000 border routers




1IS-IS € OSPF Redistribution — Checking accepted ISIS External

routes

— VSP8000-1 Clip1: 10.0.0.81

Clip1: 10.0.0.40 VSP4000

RV,

1/47

s | ]

IP routes 792

N ==

/15

113 | MV

Net 172.16.10.0/24

VSP8000-2 Clipl: 10.0.0.82

ERS8800 Clip1: 10.0.0.88
3/1
4/30 }’

2/16 OSPF\Q,Q

e 8255

SIS 2
: | oL |
| T e = 32 \ Net 192.168.20. 0124

/17

—
<

Net 192.168.10. 0/24

VSP8000-1:1#% show ip route alternative VSP8000-2:1#% show ip route alternative

IP Route - GlobalRouter IP Route - GlobalRouter

NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 2?5 20 10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 2%3 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 2%5 20 192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 2%3 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 2%3 125 192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LOC 0 DB 0
192.168.255.0 255.255.255.252 192.168.255.6 GlobalRouter 2 1/17 OSPF 0 IA 20 192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LOC 0 DB 0 192.168.255.4 255.255.255.252 192.168.255.2 GlobalRouter 2 1/17 OSPF 0 IA 20

= Here we see that the border VSP8000s learn from each other the already redistributed OSPF routes as ISIS External routes, but
our Accept policy ensures they get a preference of 130 (in orange) which ensures that these will not displace the preferred OSPF

route (in green) and remain thus as alternative routes; we will come back to alternative routes as they present problems...



1IS-I1S € OSPF Redistribution — Checking

Clip1: 10.0.0.40 VSP4000

[

1/48

Net 172.16.10.0/24

IP routes 79

%}2/15 2/16 OSPFQ 4
70;
9

VSP8000-1 Clipl: 10.0.0.81

1/13 ‘ }’;] 1/17

! AG%'
IP routes \OL

1/13 [v 1/17

ERS8800 Clip1: 10.0.0.88
3/1

\ Net 192168 20. 0/24

Net 192.168.10. 0/24

VSP8000-2 Clipl:10.0.0.82

= No change here, o

IP ECMP later 105

0.88

VSP4000:1#% show ip route

255.255.255.255 10.0.0.40
255.255.255.255 VSP8000-1
255.255.255.255 VSP8000-2
255.255.255.255 VSP8000-1

255.255.255.0 172.16.10.

255.255.255.0 VSP8000-1
255.255.255.0 VSP8000-1
255.255.255.252 VSP8000-2
255.255.255.252 VSP8000-1

NH

VRF/ISID COST
- 1
GlobalRouter 10
GlobalRouter 10
GlobalRouter 11

1 - 1

GlobalRouter 11
GlobalRouter 1
GlobalRouter 10
GlobalRouter 10

O O O O O O o o o

still looking good  |:0-0:
= We will enable

.16.10.0
.168.10.0
.168.20.0
.168.255.0
.168.255.4

<N JddJO0O 393930

il



1IS-I1S € OSPF Redistribution — Checking

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000 113 | MW | 1117 ERS8800 Clip1: 10.0.0.88

1/47
RV, A
4 4

) \ Net 192.168.20.0/24

] 1 v
Net 172.16.10.0/24 = 1113 K - Net 192.168.10.0/24
VSP4000:1#% show isis lsdb ip-unicast /
ISIS IP-UNICAST-ROUTE SUMMARY / VbPBOOO-Z C“pl 100082
PREFIX METRIC TLV LSP HOST VSP8000-1:1#% show ip route
I-SID ADDRESS LENGTH METRIC TYPE TYPE FRAG NAME
-------------------------------------------------------------------------------- IP Route - GlobalRouter
- 10.0.0.40 32 1 Internal 135 0x2 VSP4000
- 172.16.10.0 24 1 Internal 135 0x2 VSP4000 NH INTER
- 10.0.0.81 32 1 Internal 135 0x2 vspP8000-1 DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
- 192.168.255.4 30 1 Internal 135 0x2 vVSP8000-1 | e
- 10.0.0.88 32 External 135 0x2 VSP8000-1 10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS 0O IBS 7
- 192.168.10.0 24 11 External 135 0x2 VSP8000-1 VSP8000-2:1#%[10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 IoC 0 DB O
- 192.168.20.0 24 1 o External IS0 VSP8000-1 SEESE=========={10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
- 10.0.0.82 32 1 Internal 135 0x2 VSP8000-2 10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
- 192.168.255.0 30 1 Internal 135 0x2 vsepg8000-2 T | mEs======s=s=== 172.16.10.0 B eSSl VSP4000 GlobalRouter 4051 ISIS O IBS 7
- 10.0.0.88 32 External 135 0x2 VvVSP8000-2 192.168.10.0 255.255.255.0 192.168.255.6 GlebalRalt 1/17 OSPF 0 IB 20
- 192.168.10.0 24 External VSP8000-2 DST 192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1/17 OSPF 0 IB 125
- 192.168.20.0 24 vsp8000-2 | =TT m——m—————— 192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
\10.0'0'40 192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LOC 0 DB 0
H 10.0.0.81
| |
OSPF routes are marked as External routes in the ISIS LSDB ot oer oer 100 0 84 _ . 5 oo o0 s o
. Note how the original route cost is used as the ISIS route metric 10.0.0.88 55— 92.168.255.2 GlobalRouter 1/17 OSPF 0 IB 20
—  This metric is only used as a tie breaker for Internal routes, but 172-16-10-0 255-255-255-0 e s a GlobalRouter ‘lmil ISIS 0 IBS ;
becomes the primary route selection metric for External routes 122122288 2222222228 132'12:'222'2 gioamt 1;1; 8:§:: g iz 125
H H . . . . . . . . . oba outer
(though not relevant to thIS partICU|ar use Case) 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LOC O DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O

. . . IBS 7
— | [ [ —



1IS-I1S € OSPF Redistribution — Checking

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000
3/1
P2/16 OSF;EQ\Q,Q

7 \ Net 192.168.20.0/24

Net 192.168.10.0/24

VSP4000:1#% show isis spbm ip-unicast-fib all
SPBM IP-UNICAST FIB ENTRY INFO
. VRF DEST OUTGOING SPBM PREFIX PREFIX IP ROUTE
u ThIS table ShOWS a-” the ISIS IP VRF ISID ISID Destination NH BEB VLAN INTERFACE COST COST TYPE PREFERENCE
routes installed in the VSP4000 S 2051 1707 » ) rmrernar 3
. GRT - - 10.0.0.81/32 vSP8000-1 4052 1/47 10 1 Int 1 7
IP rOUtIng table GRT - - 10.0.0.82/32 vsSP8000-2 4051 1/48 10 1 IEtiiEZl 7
GRT - - 10.0.0.82/32 vsSP8000-2 4052 1/48 10 1 Internal 7
= For each route the SPB shortest  jex - - a0o0eesz vsmmooo 1031 1/47 oo e
. . . GRT - - .0.0. VSP - Externa

path outgoing interface is shown GRT - - 10.0.0.88/32 VSP8000-2 2051 1/48 10 11 External 7
. . GRT - - 10.0.0.88/32 VvVSP8000-2 4052 1/48 10 11 External 7
as We” as metrics: GRT - - 192.168.10.0/24  VSP8000-1 4051 1/47 10 11 External 7
I . GRT - - 192.168.10.0/24 VvVSP8000-1 4052 1/47 10 11 External 7
— j— GRT - - 192.168.10.0/24 VvSP8000-2 4051 1/48 10 11 External 7
SPBM COSt Interna MetrIC GRT - - 192.168.10.0/24 VvSP8000-2 4052 1/48 10 11 External 7
_ i —_ I GRT - - 192.168.20.0/24 VSP8000-1 4051 1/47 10 1 External 7
Prefix Cost = External Metric e L leieaaeoss veresoos foes 1)e o , o
H — GRT - - 192.168.20.0/24 VvSP8000-2 4051 1/48 10 1 External 7
— Prefix Type = Internal / - - lo2.168.20.0/24  VSPB000-2 2052 1748 1o : extornal 7
External GRT - - 192.168.255.0/30 vSP8000-2 4051 1/48 10 1 Internal 7
GRT - - 192.168.255.0/30 vSP8000-2 4052 1/48 10 1 Internal 7
GRT - - 192.168.255.4/30 VSP8000-1 4051 1/47 10 1 Internal 7
- ROUte Preference GRT - - 192.168.255.4/30 VSP8000-1 4052 1/47 10 1 Internal 7




1IS-IS = OSPF Redistribution - Config

OSPF

VSP8000-1 Clipl:10.0.0.81 *

M|

Clip1: 10.0.0.40 VSP4000 V13 1p routes /17 ERS8800 Clipl: 10.0.0.88

RV,

‘ e 4/30
'Y ﬁ‘ﬁ@/w >2/16 05;'?0\30 S
, | oL I |
| . Lss e %2\ Net 192.168.20.0/24

1/47 | 8935 3/1

IP routes

f 1
Net 172.16.10.0/24 =143 ‘ x i' 17

VSP8000-2 Clipl:10.0.0.82

|

Net 192.168.10.0/24

route-map isis-internal 1
match metric-type-isis internal
enable

exit

In the reverse direction, we now redistribute only 1S-IS Internal routes into

OSPF routes were redistributed into ISIS as External routes, so by redistributing
only ISIS Internal routes into OSPF we can be sure that no IP route which
originated from OSPF will ever be reflected back into OSPF

NOTE: VSP8000-1 & VSP8000-2 need to be OSPF ASBRs
NOTE: In older versions of VOSS software the command to assign a route-

map to an OSPF redistribution was “redistribute <proto> route-policy” and not
“redistribute <proto> route-map”

router ospf
as—-boundary-router enable
redistribute isis
redistribute isis route-map isis-internal
redistribute isis enable
exit
ip ospf apply redistribute isis




IS-I1S = OSPF Redistribution - Checking

Clip1: 10.0.0.40 VSP4000

RV,
4

] 1
Net 172.16.10.0/24

= Looking good on OSPF side

= Note how all the ISIS redistributed routes
are seen as OSPF LSAS5 external routes

1/47

IS 215

VSP8000-1 Clipl: 10.0.0.81

1/13

vl

IP routes

| SB8 92 76, 3/1
'4230

IP routes

— "1/13‘ X i'

VSP8000-2

°2/16

/a7

1/17

OSPE

e

RV,
o

<

ERS8800 Clip1: 10.0.0.88

<

&
<«

Net 192:168.20.0/24

ERS8800:5#% show ip route

ERS8800:5#% show ip ospf ase

OSPF AsExternal Lsas - GlobalRouter

LSTYPE

LINKSTATEID

METRIC ASE FWD_ ADDR

AsExternal
AsExternal
AsExternal
AsExternal
AsExternal
AsExternal
AsExternal
AsExternal
AsExternal

.10.0
.10.0
.168.20.0
.168.255.0
.168.255.4

ADV_ROUTER
10.0.0.81
10.0.0.82
10.0.0.82
10.0.0.81
10.0.0.81
10.0.0.82
10.0.0.88
10.0.0.81
10.0.0.82

NNNDNDNMNNMNNMNDNDDN

el el lNelNeNe e Nel

el el lNelNeNe o Nel

[eN el lNelNeNe e Nel

[eN ool NelNeNelNe Nl

IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
10.0.0.81 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
10.0.0.82 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 LOC 0 DB 0
172.16.10.0 255.255.255.0 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LoC 0 DB 0
192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 LoC 0 DB 0
192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOC O DB 0
192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 LOoC 0 DB 0

0x80000001 0Ox13ee




1S-I1S = OSPF Redistribution -

1/13

Clip1: 10.0.0.40 VSP4000

Checking

VSP8000-1 Clipl: 10.0.0.81

vl

IP routes

ERS8800 Clip1: 10.0.0.88

RV,
o

OSPE

] 1
Net 172.16.10.0/24

IP routes

—==*1/93 ‘ I3 i'

VSP8000-2 Clipl:10.0.0.82

éiﬁa@%?

) \ Net 192.168.20.0/24

17 Net 192.168.10.0/24

VSP8000-1:1#% show ip route

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vsSpP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS 0 IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSp8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 Loc 0 DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

= |t would seem all is looking good on the border routers... but not quite....




IS-I1S = OSPF Redistribution - Checking

Clip1: 10.0.0.40 VSP4000 1/13

e v = B

IP routes

VSP8000-2 Clipl:10.0.0.82

>2/16

-+ VSP8000-1 Clipl: 10.0.0.81

vl

IP routes

ERS8800 Clip1: 10.0.0.88

RV,
o

éi4z30
OSP FQ\’EQ

) \ Net 192.168.20.0/24

/17

Net 192.168.10.0/24

—
<

VSP8000-1:1#% show ip route alternative

VSP8000-2:1#% show ip route alternative

NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VvSP4000 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 vSpP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.40 255.255.255.255 192.168.255. GlobalRouter 10 1/17 OSPF 0 jg? 125 10.0.0.40 255.255.255.255 192.168.255.2 GlobalRouter 10 1/17 OSPF 0 125
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 D 0 10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255. GlobalRouter 11 1/17 OSPF 0 IB 20 10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
10.0.0.88 255.255.255.255 VvSP8000-2 GlobalRouter 11 4051 ISIS 0 130 10.0.0.88 255.255.255.255 vSP8000-1 GlobalRouter 11 4051 ISIS O 130
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 192.168.255. GlobalRouter 10 1/17 OSPF 0 125 172.16.10.0 255.255.255.0 192.168.255.2 GlobalRouter 10 1/17 OSPF 0 125
192.168.10.0 255.255.255.0 192.168.255. GlobalRouter 11 1/17 OSPF 0 IB 20 192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.10.0 255.255.255.0 VSP8000-2 GlobalRouter 11 4051 ISIS O 130 192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 11 4051 ISIS O 130
192.168.20.0 255.255.255.0 192.168.255. GlobalRouter 1 1/17 OSPF 0 IB 125 192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.20.0 255.255.255.0 VSP8000-2 GlobalRouter 1 4051 ISIS 0 130 192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 1 4051 ISIS O <:ﬁ 130
192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LOC O DB 0
192.168.255.0 255.255.255.252 192.168.255. GlobalRouter 2 1/17 OSPF 0 IA 20 192.168.255.4 255.255.255.252 VvSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255. - 1 1/17 LoC 0 DB 0 (:192.168.255.4 255.255.255.252 192.168.255.2 GlobalRouter 2 1/17 OSPF 0 IA 20
= The alternative routes in red are not good to have, because they will simply result in rapid route flapping (more on next slide)
- —_—




1IS-1S = OSPF Redistribution - Fixing

» VSP8000-1 Clip1:10.0.0.81

A |

Clip1: 10.0.0.40 VSP4000 113 1p routes 1/17 ERS8800 Clip1: 10.0.0.88
L BB 31
8.25

6% ff.)% . = 1

. e %2\ Net 192.168.20.0/24
IP routes 1/17— e 1 1

I 1 -
Net 172.16.10.0/24 —”1&3‘ [ 3 ‘ * — Net 192.168.10.0/24

7 VSP8000-2 Clipl: 10.0.0.82

no ip alternative-route

ISIS routes are preferred over OSPF ones, so the “alternative” OSPF routes that the VSP8000s learn
from each other for ISIS networks that have been re-distributed into OSPF will not get installed

However, if those ISIS routes were to become unavailable (e.g. reboot of VSP4000) then both
VSP8000s would immediately remove the ISIS routes and replace them with these alternative OSPF
routes, which would cause a temporary route flapping, with both VSP8000s temporarily announcing
those routes back into ISIS (which is where they originated from!)

— Saﬂeo applies in reverse, for OSPF routes advertised into 1SIS, for which we have upped the preference

to

The best approach is to simply disable alternative IP routes on the border routers, which is what we
are doing here. This approach will also work with a RIP or BGP cloud




IS-I1S = OSPF Redistribution — Checking again

] 1
Net 172.16.10.0/24

T

IP routes

VSP8000-2 Clipl:10.0.0.82

VSP8000-1 Clipl: 10.0.0.81

N

Clip1: 10.0.0.40 VSP4000 113 1p routes 7;/17 ERS8800 Clipl: 10.0.0.88
1/47 o 31
\’ . 55.4/30 \’
4 " 21159=p2/16 OSPRy ¥

) \ Net 192.168.20.0/24

1/27

Net 192.168.10.0/24

<
<

VSP8000-1:1#% show ip route alternative

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LoC 0 DB 0

VSP8000-2:1#% show ip route alternative

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LoC 0 DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

= Looking much better now (we got ric

of all alternative routes)




Enabling ECMP - Config

VSP8000-1 Clipl: 10.0.0.81
KW

IP routes

Clip1: 10.0.0.40 VSP4000 113 i i Wy 117 ERS8800 Clip1: 10.0.0.88

3/2

- S
IP routes

I ! 4 Ol
Net 172.16.10.0/24 TG 11"
[ Som

VSP8000-2 Clipl:10.0.0.82

IP routes 79
1/47 ey VR ] 3/1
> \’ % v M \’ )
S &2/15 2/16 OSF:;\%Q s .
:;E\\\\\\ | //ﬁgg,///

) \ Net 192.168.20.0/24

Net 192.168.10.0/24

ip ecmp

= Cherry on the cake, lets turn on IP ECMP




Enabling ECMP - Checking

Clip1: 10.0.0.40 VSP4000

1/13

VSP8000-1 Clipl: 10.0.0.81
KW

IP routes

VSP4000:1#% show ip route

IP Route - GlobalRouter

VSP800

[
(@]
[slelelNeNoNoNoNeoNel

[=eelNoNoNoNoNe]

-
~J

N -
=
o O

192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.
192.168.

OO O0OO0OO0OO0OOoOOo

255.
255.
255.
255.

Do O O

.252
.252
.252

10.0.0.40
VSP8000-1
VSP8000-1
VSP8000-2
VSP8000-2
VsSP8000-1
VSP8000-2
VsSP8000-1
VSP8000-2

172.16.10.

VSP8000-1
VSP8000-2
VsSP8000-1
VSP8000-2
VsSP8000-1
VSP8000-2
VsSP8000-1
VSP8000-2
VSP8000-2
VSP8000-2
VSP8000-1
VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

AGE TYPE

O O O OO0 000000000000 OoOOoOOo

IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
DB

IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE
IBSE

B I B B L BRSNS N e R I B~ BN EES AN BN i e

|

I

- —Aﬂ,\g?»'\
IP routes

2/16 OSP

B>

) \ Net 192.168.20.0/24

Net 192.168.10.0/24

0-2 Clip1: 10.0.0.82

ERS8800:5#% show ip route
IP Route - GlobalRouter
NH INTER -

DST MASK NEXT VREF COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IBE 125
10.0.0.40 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IBE 125
10.0.0.81 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
10.0.0.82 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 Loc O DB 0
172.16.10.0 255.255.255.0 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IBE 125
172.16.10.0 255.255.255.0 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IBE 125
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 Loc O DB 0
192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 LoCc O DB 0
192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOC O DB 0
192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 LoC O DB 0

= We get 4-way ECMP on VSP4000 and 2-way
ECMP on the ERS8800




Testing failure on border router

OSPF link

VSP8000-1 Clipl: 10.0.0.81
KW

IP routes

Clip1: 10.0.0.40 VSP4000

1/47

interface gigabitEthernet 1/17
shutdown

1/13 | o W o 1/17

RV,
4

exit

] 1
Net 172.16.10.0/24 -

1/13

e\
IP routes

V4 ki
IP routes

ERS8800 Clip1: 10.0.0.88

RV,
o

) \ Net 192.168.20.0/24

/2

17 Net 192.168.10.0/24

—
<

> VSP8000-2 Clipl:10.0.0.82

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LOC 0 DB 0
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0

VSP8000-2:1#% show ip route
IP Route - GlobalRouter
NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 vSP8000-1 GlobalRouter 11 4051 ISIS O IBS 130
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 11 4051 ISIS O IBS 130
192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 1 4051 ISIS O IBS 130
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

Note that now VSP8000-2 has installed t

ne |SIS External routes from VSP8000-1




AQdItonal (Optuoriai:) crialerige
Aggregating ISIS routes and injecting a summarized route Iinto
OSPF

[ t |
Summarized route

SPB 1@*&” ~ OSPF,RIP or BGP
Fabric IP untesw X #

Summarized route ESER
s

* Let us assume that we have many ISIS IP routes but that we do not
want to advertise all of them into OSPF

* Instead we want to aggregate ISIS IP routes and inject into
OSPF/RIP/BGP a single (or a few) summarized prefixes




Aggregating ISIS routes and injecting a summarized route Into
OSPF - Prep

Clip1: 10.0.0.40 VSP4000

1/47

Net 172.16.40.0/24

RV,
4

16.40.0/24 1/48
Net 172.16.30.0/24 /

Net l172.16.20.0/24

Net 172.16.10.0/24

exit

exit

exit

interface loopback 3
ip address 172.16.20.1/24

interface loopback 4
ip address 172.16.30.1/24

interface loopback 5
ip address 172.16.40.1/24

" Here

S-S 2/15

VSP8000-1 Clipl: 10.0.0.81

\

ERS8800 Clip1: 10.0.0.88

5. 30 }j|

P O\ Net 192. 168,20, 0/24

1/13

Net 192.168.10. 0/24

VSP8000-2 Clipl:10.0.0.82

we create some extra IP networks on

VSP4000 in the 172.16.0.0/16 range




Aggregating ISIS routes and injecting a summarized route Into
OSPF - Prep

Net l172.16.40.0/24

Clip1: 10.0.0.40 VSP4000

Netl172.16.30.0/24

Net l172.16.20.0/24

Net 172.16.10.0/24

1/13

VSP8000-2 Clipl:10.0.0.82

VSP8000-1 Clipl: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

= WA
o

\ Net 192.168.20.0/24

] 1
Net 192.168.10.0/24

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LOC 0 DB 0
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.20.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.30.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.40.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 1O 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1/17 LOC 0 DB

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.20.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.30.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.40.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 B 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 B 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LOC 0 DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

Here we create some extra IP networks on VSP4000 In the 172.16.0.0/16 range




Aggregating ISIS routes and injecting a summarized route Into

OSPF - Config

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000 113 ‘ a 117 ER88800 Clip1: 10.0.0.88

>

1/47 172 16.0.0/16

/2 76
S
55
4/
0

OSPF\be

4 15+ onsd=bo/6 l(
: : \ | e '
Net 172.16.40.0/24 1/48 e N \ Net 192.168.20. 0/24

1 172.16.0.0/16

Net 172.16.30.0/24 o ‘ " 4 “ e Net 192.168.10.0/24

Net l172.16.20.0/24

Net 172.16.10.0/24

We replace our original “isis-internal” route-map with a new route-map for the
existing ISIS = OSPF redistribution

— Route-map sequence 1: any ISIS Internal route falling within 172.16.0.0/16 will
be aggregated and only the prefix 172.16.0.0/16 will be advertised instead

— Route-map sequence 2: any other ISIS Internal route will be advertised as
before

We are also taking the pre-caution of configuring a corresponding static black-
hole route for 172.16.0.0/16 on the VSP8000s with a preference of 8

— This is a good idea whenever aggregating IP routes. There are 254 possible
Class C routes within 172.16.0.0/16, but we only have 4 active. If the
VSP8000s had a default route in their routing table and the OSPF cloud
started forwarding traffic for network 172.16.100.100, this traffic would go into a
routing loop until expiry of IP TTL. The static black hole route will prevent this
from happening.

—  We set a preference of 8 so that should the prefix 172.16.0.0/16 be ISIS
advertised by some other BEB in the ISIS cloud, this will have a higher
preference of 7 and will automatically replace the static black-hole route

! VSP8000-2 Clipl:10.0.0.82

ip prefix-list netl72 172.16.0.0/16 ge 16 le 32
route-map "isis-internal-aggregate™ 1
match metric-type-isis internal
match network "netl72"
set injectlist "netl72"
enable
exit
route-map "isis-internal-aggregate" 2
match metric-type-isis internal
enable
exit
router ospf
redistribute isis route-map "isis-internal-aggregate"
exit
ip ospf apply redistribute isis

ip route 172.16.0.0 255.255.0.0 255.255.255.255 weight 65535 preference 8

t_



Aggregating ISIS routes and injecting a summarized route Into
OSPF - Checking

Clip1: 10.0.0.40 VSP4000

Net I172.16.40.0/24

Netll72.16.30.0/24

RV,
[ 2

1/48

Net I172.16.20.0/24

Net 172.16.10.0/24

IQ

1/13 ‘ R i 1/17

VSP8000-2 Clipl:10.0.0.82

VSP8000-1 Clipl: 10.0.0.81

 /’13 ‘ K ] 117

2/16 OSPF\Q,Q
N> >

172. 16 0.0/16

3/1

172.16.0.0/16
1/47 L < 75>
<53

2115

44%9

ERS8800 Clip1: 10.0.0.88

RV,
[ 2

\ Net 192.168.20.0/24

] 1
Net 192.168.10.0/24

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LOC 0 DB 0
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255. GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.20.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.30.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.40.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255. GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255. GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255. - 1 1/17 LoC 0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.20.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.30.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
172.16.40.0 255.255.255.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LoC 0 DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

Only change visible here is the appearance of the black-hole static route



Aggregating ISIS routes and
iInto OSPF - Checking

Injecting a summarized route

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000

‘ RV, |
113 | W& |.1/17

ERS8800 Clip1: 10.0.0.88

172.16.0.0/16
1/47 ooy <2 783 3/1 _
\’ % o .255.4/30 \’ ;
4 2 = 2/15¢=p2/16 OSPF .0 | M
1S- 59
L ] e £ rLE) L [
; ' 1/48 f N 312 ' !
Net 172.16.40.0/24 e AN 168.20.0/24
: ] 172.16.0.0/16 : |
1/17
Net 172.16.30.0/24 1/13 ‘ ' 4 g et 192.168.10.0/24
I ]
Net 172.16.20.0/24 _
] | VSPS8 Clip1: 10.0.0.82
Net 172.16.10.0/24 ERS8800:5#% show ip route
= We see that the only the aggregated 172.16.0.0/16 1P Route - GlobalRouter
was redistributed as an OSPF LSA5 external route
NH INTER
by eaCh border rOUter DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
ERS8800:5#% show ip ospf ase | mrmmm e
b osp 10.0.0.40 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IBE 125
0SPF AsExternal Leas — GlobalRouter 10.0.0.40 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IBE 125
10.0.0.81 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
LSTYPE LINKSTATEID ADV ROUTER ETYPE METRIC ASE FWD ADDR AGE SEQ NB|10-0.0.82 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
______________________________ o e 1000088 255.255.255.255 10.0.0.88 - 1 0 LOC 0 DB 0
AsExternal 10.0.0.81 10.0.0.82 2 10 0.0.0.0 1070 0x8000[192-168.10.0 255.255.255.0  192.168.10.1 - Lo Loc 0 DbB 0
AsExternal 10.0.0.82 10.0.0.81 2 10 0.0.0.0 1070 0x8000[192-168.20.0 = 255.255.255.0  192.168.20.1 - oo Loc 0 DpB 0
AsExternal 172 .16.0.0 10.0.0.81 5 10 0.0.0.0 1070 0x8000/192-168.255.0  255.255.255.252 192.168.255.2 - 1 3/2 1LOC 0 DB 0
AsExternal 172.16€.0.0 10.0.0.82 5 10 0.0.0.0 1069 0x8000|192-168.255.4  255.255.255.252 192.168.255.6 - 1 3/1 LoC 0 DB O
AsExternal 192.168.20.0 10.0.0.88 2 1 0.0.0.0 1184 0x80000004 0x37£6 :
AsExternal 192.168.255.0  10.0.0.81 2 10 0.0.0.0 1070 oxsoo00001 oxaics | ™ ANd we see the aggregated route on the OSPF s
AsExternal 192.168.255.4  10.0.0.82 2 10 0.0.0.0 1070 0x80000001 0x13ee -



Aggregating ISIS routes and injecting a summarized route Into

OSPF — Testing

VSP8000-1 Clipl: 10.0.0.81

»
>

1/13

Clip1: 10.0.0.40 VSP4000

1/47

interface gigabitEthernet 1/13,2/15,2/16
shutdown
exit

Net l172.16.40.0/24

Netl172.16.30.0/24

Net l172.16.20.0/24

Net 172.16.10.0/24

= As expected VSP8000-1 stops
announcing the aggregated route as it
no longer has any ISIS Internal routes
matching the 172.16.0.0/24 range

1/13 ‘ [; ' 1/17

VSP800

1/17

ERS8800 Clip1: 10.0.0.88

RV,
o

Clip1: 10.0.0.82

<

<

&

<«

,y/”///////'

192.168.20.0/24

192.168.10.0/24

ERS8800:5#% show ip route

IP Route - GlobalRouter

10.0.0.40
10.0.0.88
172.16.0.0
192.168.10
192.168.20
192.168.25

—1192.168.25

.0 255.
.0 255.
5.0
5.4

192.168.255.1
10.0.0.88
192.168.255.1
192.168.10.1
192.168.20.1
192.168.255.2
192.168.255.6

NH
VRF

GlobalRout~

GlobalRout~

INTER
COST FACE
10 3/2
1 0

10 3/2
1 0

1 0

1 3/2
1 3/1

AGE TYPE PRF
0 IB 125
0 DB 0
0 IB 125
0 DB 0
0 DB 0
0 DB 0
0 DB 0

ERS8800:5#% show ip ospf ase
OSPF AsExternal Lsas - GlobalRouter
LSTYPE LINKSTATEID ADV_ROUTER ETYPE METRIC ASE FWD ADDR AGE SEQ
AsExternal 10.0.0.40 10.0.0.82 2 10 0.0.0.0
AsExternal 172.16.0.0 10.0.0.82 2 10 0.0.0.0
AsExternal 192.168.20.0 10.0.0.88 2 1 0.0.0.0

1521 0x80000001 Oxeadf
1520 0x80000002 0x7737
1635 0x80000004 0x37f6




Additional (optional!) Challenge
Only injecting a default route into OSPF

default route

Wﬁ«* B
SPB zﬁw ‘/' OSPF, RIP or BGP
Fabric IP Route * External IP Routes

default route —

* Let us assume that SPB is the core network and that we only want to
Inject a default route into the other OSPF/BGP/RIP cloud

— Rather than redistributing all ISIS IP routes available




Only Injecting a default route into OSPF - Config

VSP8000-1 Clipl: 10.0.0.81

X |
Clip1: 10.0.0.40 VSP4000 IS L MO, 1117 ERS8800 Clip1: 10.0.0.88
efault route
1/47 L oooy 2N
i B Rz %
N >2/16  OSPF
5 .
| 5

o) \ Net 192168 20. 0124

default route

l o
Net 172.16.10.0/24 13 ‘ I A7 et 192.168.10.0/24

VSP8000-2 Clipl:10.0.0.82

We replace our original “isis-internal” route-map with a new route-map
for the existing ISIS = OSPF redistribution

The route-map policy will match any (ISIS) route but replace it with
(inject) a default route
— Should one of the VSP8000 remain isolated from the SPB Fabric, then it

will have no ISIS routes to redistribute and will cease to announce a
default route into OSPF

We are also taking the pre-caution of configuring a corresponding
default static black-hole route on the VSP8000s with a preference of 8
— If avalid ISIS default route exists, this will have a higher preference of 7
and will replace the static black-hole default route

— If a valid ISIS default route does not exist, then any traffic received from
OSPF (after following the default route to SPB) which cannot be handled
via more specific routes, will be dropped on the VSP8000s

ip prefix-1list "default" 0.0.0.0/0
route-map "inject-default" 1
set injectlist "default"
enable
exit
router ospf
redistribute isis route-policy "inject-default”
exit
ip ospf apply redistribute isis

ip route 0.0.0.0 0.0.0.0 255.255.255.255 weight 65535 preference 8

E_



Only Injecting a default route into OSPF - Checking

Clip1: 10.0.0.40 VSP4000

RV,
4

] 1
Net 172.16.10.0/24

&5

)

2/16 OSF;IB\%Q

[ o

default route

1/13 ‘ [; ' 1/17

VSP8000-2 Clipl:10.0.0.82

22

3/1
4230

VSP8000-1 Clipl: 10.0.0.81

‘ 2P, |
1/13 | W | 1/17
1/47 default route/2 :

ERS8800 Clip1: 10.0.0.88

RV,
o

) \ Net 192.168.20.0/24

Net 192.168.10.0/24

VSP8000-1:1#% show ip route

NH

172.
192.
192.
192.
192.

O O O o

.40
.81
.82
.88

O O O o

16.10.0
168.10.0
168.20.0

168.255.0
168.255.4

.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.

255.
255.
255.
255.
255.
255.
255.
255.
255.

255
255
255
255
0
0
0
252
252

VSP4000
10.0.0.81
VSP8000-2

192.168.255.

VSP4000

192.168.255.
192.168.255.

VSP8000-2

192.168.255.

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

INTER

COST FACE
10 4051
1 0

10 4051
11 1/17
10 4051
11 1/17
1 1/17
10 4051
1 1/17

AGE TYPE PRF
0 IBS 7

0 DB 0

0 IBS 7

0 IB 20
0 IBS 7

0 IB 20
0 IB 125
0 IBS 7

0 DB 0

VSP8000-2:1#% show ip route

10.
10.
10.
10.

172.
192.
192.
192.
192.

o O O o

.40
.81
.82
.0.
l6.

88
10.0

168.10.0
168.20.0
168.255.0
168.255.4

.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.

255.
255.
255.
255.
255.
255.
255.
255.
255.

255
255
255
255
0
0
0
252
252

VSP4000
VSP8000-1
10.0.0.82
192.168.255.2
VSP4000
192.168.255.2
192.168.255.2
192.168.255.1
VSP8000-1

NH

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

GlobalRouter

INTER

COST FACE
10 4051
10 4051
1 0

11 1/17
10 4051
11 1/17
1 1/17
1 1/17
10 4051

ISIS

O O O OO o o o o

IBS 7
IBS 7
DB 0
IB 20
IBS 7
IB 20
IB 125
DB 0
IBS 7

Only change visible here is the appearance of the default black-hole route

E_



Only Injecting a default route into OSPF - Checking

VSP8000-1 Clipl: 10.0.0.81

‘ N |
Clip1: 10.0.0.40 VSP4000 V13 | MW | 1/17 ERS8800 Clip1: 10.0.0.88

defaurtroute4?7 31

l_<>_ 5 6 <
" / 8.255-4/3 \’

K ||

{ 0 <
@2/15 2/16 OSF;)FQ\%Q 1’4 /
) 292 [
1 ‘;\6%- 3/2 I /9%6/ 1
| =l | \| Net 192.468.20.0/24

|| | | | |
Net 172.16.10.0/24 1113 ‘ [ 4 “ e 192.168.10.0/24

= Now we only see a default route on the VSP8000-2—Clip1: 10.0.0.82
OSPF side

ERS8800:5#% show i t
= And only a default route was Show i Toute
redistributed as an OSPF LSAS external TP Route - GlobalRouter
route by each border router i INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
0.0.0.0 0.0.0.0 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 1IBE 125
ERS8600:54% Show ip ospf 250 0.0.0.0 0.0.0.0 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 1IBE 125
’ 10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 IoOC 0 DB O
OSPF AsExtornal Leas - GlobalRouter 192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LOC 0 DB 0
192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 IoOC 0 DB O
LSTYPE LINKSTATEID ADV ROUTER ETYPE METRIC ASE FWD ADDR AGE SEQ |122-168.255.0  255.255.255.252 192.168.255.2 - 1 3/2 Loc 0 DB 0O
______________________________ —UTTh memmm e e T T P 11092.168.255.4  255.255.255.252 192.168.255.6 - 1 3/1 1OC 0 DB 0

AsExternal 0.0.0.0 10.0.0.81 2 10 0.0.0.0 321 0x80000001 0x568
AsExternal 0.0.0.0 10.0.0.82 2 10 0.0.0.0 309 0x80000001 Oxfeébd
AsExternal 192.168.20.0 10.0.0.88 2 1 0.0.0.0 1274 0x80000009 Ox2dfb




Only Injecting a default route iInto OSPF — Testing

VSP8000-1 Clipl: 10.0.0.81

Clip1: 10.0.0.40 VSP4000

interface gigabitEthernet 1/13,2/15,2/16
shutdown
exit

] 1
Net 172.16.10.0/24

= As expected VSP8000-1
stops announcing the default
route into OSPF once it
looses all its ISIS routes

VSP8000-

1/13 | o 1/17

ERS8800 Clip1: 10.0.0.88

A A

RV,
o

) \ Net 192 .20.0/24

1
92.168.10.0/24

Ip1: 10.0.0.82

ERS8800:5#% show ip route

IP Route - GlobalRouter

ERS8800:5#% show ip ospf ase

OSPF AsExternal Lsas - GlobalRouter

LSTYPE LINKSTATEID ADV_ROUTER ETYPE METRIC ASE FWD ADDR
AsExternal 0.0.0.0 10.0.0.82 2 10 0.0.0.0
AsExternal 192.168.20.0 10.0.0.88 2 1 0.0.0.0

NH INTER

1428 0x80000009 0x2dfb

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF

0.0.0.0 0.0.0.0 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125

10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 Loc O DB 0

192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LoCc O DB 0

192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 Loc O DB 0

192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOoC 0 DB 0
AGE SEO 192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 LoC 0 DB 0
463 0x80000001 Oxfe6bd




Only Injecting a default route iInto OSPF — Testing

\

Clip1: 10.0.0.40 VSP4000

l---l +————— default route

(] ] ] route

1/48

]
Net 172.16.10.0/24

ip prefix-list "default" 0.0.0.0/0
route-map default-only 1
match network default
enable
exit
router isis
redistribute static
redistribute static route-map default-only
redistribute static enable
exit
isis apply redistribute static
ip route 0.0.0.0 0.0.0.0 255.255.255.255 weight 10

VSP8000-1 Clipl: 10.0.0.81

‘ RV, |
1/13.] 8 117 ERS8800 Clip1: 10.0.0.88

n\“‘"

|1V defiult route 7 -
—r <763
EEEmE default \’ % }’

2/159=p2/16 OSPF\Q,Q

default route
- 1/13

9 ; -
[
—— N 3/2 \ Net 192.168.20. 0/24

‘ 1’4 “ 1z - Net 192.168.10.0/24

VSP8000-2 Clipl:10.0.0.82

In this test we are going to create a default route in the
SPB Fabric such that the border VSP8000s will see a
default ISIS route

— To simulate this we are simply creating a default static

black-hole route on VSP4000 and redistributing it into
ISIS

The expectation is that this new ISIS default route will
replace the black-hole routes which we had created on
the VSP8000s and that there is no change or impact to
the OSPF route already announced into OSPF

E_



Only Injecting a default route iInto OSPF — Testing

Clip1: 10.0.0.40 VSP4000

default | WAL
—— default route
route

]
Net 172.16.10.0/24

i

default route

113+ M

VSP8000-2 Clipl:10.0.0.82

2/16 OSPF\Q,Q
N> >

1/27

2)76%9£i55

ERS8800 Clip1: 10.0.0.88

RV,
o

3/1
4230

VSP8000-1 Clipl: 10.0.0.81

‘ 2P, |

1/13 | W | 1/17
default route

/

%% 215

\ Net 192168 20. 0/24

Net 192.168.10. 0/24

VSP8000-1:1#% show ip route

NH

10.0.0.40
10.0.0.81
10.0.0.82
10.0.0.88

172.16.10.0
192.168.10.0
192.168.20.0

192.168.255.0
192.168.255.4

0.0.0.0

255.255.
255.255.
255.255.
255.255.
255.255.
255.255.
255.255.
255.255.
255.255.

255.
255.
255.
255.
255.
255.
255.
255.
255.

255
255
255
255
0
0
0
252
252

VSP4000
VSP4000
10.0.0.81
VSP8000-2

192.168.255.

VSP4000

192.168.255.
192.168.255.

VSP8000-2

192.168.255.

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

INTER

COST FACE
10 4051
10 4051
1 0

10 4051
11 1/17
10 4051
11 1/17
1 1/17
10 4051
1 1/17

0 IBS 7

0 IBS 7

0 DB 0

0 IBS 7

0 IB 20
0 IBS 7

0 IB 20
0 IB 125
0 IBS 7

0 DB 0

VSP8000-2:1#%

show ip route

10.0.0.40
10.0.0.81
10.0.0.82
10.0.0.88
172.16.10.0
.10.0
192.168.20.0
192.168.255.0
192.168.255.4

255.
255.
255.
255.
255.
255.
255.
255.
255.

255
255
255
255
0
0
0
252
252

VSP4000
VSP4000
VSP8000-1
10.0.0.82
192.168.255.2
VSP4000
192.168.255.2
192.168.255.2
192.168.255.1
VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

GlobalRouter

INTER

COST FACE
10 4051
10 4051
10 4051
1 0

11 1/17
10 4051
11 1/17
1 1/17
1 1/17
10 4051

.0.0

.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.
.255.

0 IBS 7

0 IBS 7

0 IBS 7

0 DB 0

0 IB 20
0 IBS 7

0 IB 20
0 IB 125
0 DB 0

0 IBS 7

Note that we now have an ISIS default route to VSP4000
This has replaced the default black-hole static route we had before




Only Injecting a default route iInto OSPF — Testing

Clip1: 10.0.0.40 VSP4000

|1V default rOute/Q 7 -
e " | f 6&
<+—— default route §\ OSPF
e 2 N 2/16 120
T T T route g Q @66 N
1/48 ‘ & 312

] 1
Net 172.16.10.0/24

= \We still have our
default route
announced into OSPF

‘ RV, |
113 | w® |.1/17

e S
default route

1/13 ‘ [i' 1/17

VSP8000-

VSP8000-1 Clipl: 10.0.0.81

ipl: 10.0.0.82

RV,
o

\

ERS8800 Clip1: 10.0.0.88

<

<

&
<

Net 192:168.20.0/24

192.168.10.0/24

/

ERS8800:5#% show ip ospf ase

OSPF AsExternal Lsas - GlobalRouter

785

ERS8800:5#% show ip route

IP Route - GlobalRouter

NH
VRF

PROT AGE

0.0.0.0
0.0.0.0
10.0.0.88
192.168.10

192.168.20
192.168.25

—1192.168.25

0x8000000b 0x£072
1406 0x8000000a Oxec76

LSTYPE LINKSTATEID ADV_ROUTER ETYPE METRIC ASE FWD ADDR
AsExternal 0.0.0.0 10.0.0.81 2 10 0.0.0.0
AsExternal 0.0.0.0 10.0.0.82 2 10 0.0.0.0
AsExternal 192.168.20.0 10.0.0.88 2 1 0.0.0.0

587

0x80000013 0x1906

.0 255.
.0 255.
5.0
5.4

.255
.255.
.255.
.255
.255

NEXT
192.168.255.1
192.168.255.5
.255 10.0.0.88
0 192.168.10.1
0 192.168.20.1
.252 192.168.255.2
.252 192.168.255.6

GlobalRout~
GlobalRout~

INTER
COST FACE
10 3/2
10 3/1
1 0

1 0

1 0

1 3/2
1 3/1

TYPE PRF
IBE 125
IBE 125
DB 0
DB 0
DB 0
DB 0
DB 0




Routing between ISIS (SPB) and other IP routing
protocols with many redundant boundaries

Leveraging IS-IS Accept policies + IS-IS External routes




Routing between ISIS (SPB) and other protocols with many
boundaries

| T KEv |
IP routes IP routes

e i
SR@RED 1 |  OSPF RIPor BGP
\ Fabric IP ‘Routesk P External IP Routes

o) g

, , - IP routes e e |P routes ;
L= L4

OSPF, RIP or BGP

= We now have an SPB ISIS Core and a number (>1) of satellite networks running a different IP routing protocol

= GOAL = IP route across all the clouds
— OSPF, RIP or BGP routes from all the satellite clouds are redistributed into ISIS
— SPB (ISIS) Fabric IP routes are redistributed in the opposite direction
— IP routes from one satellite cloud need to be redistributed into the other satellite clouds
— Two border routers are used for redundancy on each boundary, and both can forward traffic at the same time

= CHALLENGE = not to get into routing loops where the IP routes redistributed by one router in one direction end
up being re-redistributed to the same cloud where they came from by the other router on the same boundary

» These slides will use an OSPF Cloud on one side and a RIP one on the other; the same config and principles
will equally work for BGP




Setup, Equipment & Software used

VSP4000-1 VSP8000-1
A |1/47 113 | WA
VSP4000-C 1/1% 4 4 719’17 ERS8800
1/47 =M Np 27N 3/1
YA M spB 3 e WV
“K Y, RP 148 GRE@ 2iiel  osPF S| ¥
. 7, 4 '] Y 66
f 232

\ Net 192.168.20.0/24

1/48 6255'0/30 P, N WA [ '
: ] 119 | W (117 : .
Net 172.16.10.0/24 ———— T TN S R — Net 192.168.10.0/24

VSP4000-2 VSP8000-2
= VSP4000-C = VSP8000-1
— VSP 4850GTS /6.1.0.0_B021 — VSP 8404 /6.1.0.0_B021
= VSP4000-1, VSP4000-2 = Slotl 8424GT
— VSP 4850GTS-PWR+/6.1.0.0_B021 " Slot2 8418XSQ
= ERSS8800 = VSP8000-2
7295 0GA — VSP 8242XSQ/6.1.0.0_B021




Port Config

» VSP4000-1

1/47

1/13

VSP8000-1 «

—  VSP4000-C 1/19
1/47

2/16

VSP4000-2

vlan members remove 1 1/47,1/48 ‘\\\
——|interface gigabitEthernet 1/47,1/48
no shutdown
no spanning-tree mstp
exit

vlan members remove 1 1/19,1/47,1/48

1/13

.

A
4

117 ERS8800 <

A
4

1/17

VSP8000-2

no spanning-tree stp 1 ports 3/1,3/2
interface gigabitEthernet 3/1,3/2

no shutdown
exit

vlan members remove 1 1/13,1/17,2/16

interface gigabitEthernet 1/19,1/47,1/48
no shutdown
no spanning-tree mstp

exit

interface gigabitEthernet 1/13,1/17,2/16
no shutdown
no spanning-tree mstp

exit




SPB Global Config

prompt VSP4000-1
interface loopback 1
ip address 10.0.0.41/32
exit
spbm
router isis
system-id 00bb.0000.4100
manual-area 49.0000

ip-source-address 10.0.0.41

spbm 1

spbm 1 nick-name 0.00.41

spbm

spbm
exit

1 ip enable

vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan

router isis enable
cfm spbm mepid 41
cfm spbm enable

1 b-vid 4051-4052 primary 4051

> VSP4000-1

1/13

VSP8000-1 <

A

P4000-C 1/19

1/47

1/48

1/48
1/19

})’ 1/47

4

1/17

A

VSP4000-2

1/47

prompt VSP4000-2
interface loopback 1
ip address 10.0.0.42/32
exit
spbm
router isis
system-id 00bb.0000.4200
manual-area 49.0000
ip-source-address 10.0.0.42
spbm 1
spbm 1 nick-name 0.00.42
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 42
cfm spbm enable

al/13

1/17

4

VSP8000-2

3/1

3/2

ERS8E

prompt VSP8000-1
interface loopback 1

ip address 10.0.0.81/32
exit

I

prompt VSP8000-2
interface loopback 1

spbm

router isis
system—-id 00bb.0000.8100
manual-area 49.0000
ip-source-address 10.0.0.81

spbm 1
spbm 1 nick-name 0.00.81
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit

vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable

cfm spbm mepid 81

cfm spbm enable

ip address 10.0.0.82/32

exit
spbm
router isis

system-id 00bb.0000.8200
manual-area 49.0000
ip-source-address 10.0.0.82

spbm 1

spbm 1 nick-name 0.00.82

spbm 1 b-vid 4051-4052 primary 4051

spbm 1 ip enable
exit

vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan

router isis enable
cfm spbm mepid 82
cfm spbm enable




SPB Interface Config

VSP4000-1

VSP8000-1

1/19

VSP4000-C
. <

1/48

1/19

. r

\)'
T 117 ER88800

VSP4000-2

isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable

exit

VSP8000-2

interface GigabitEthernet 1/47,1/48 l I interface GigabitEthernet 1/13,2/16
isis isis

isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable

exit




OSPF Config

1/48

VSP4000-C
1/47
4

interface GigabitEthernet 1/17
brouter vlan 3902 subnet 192.168.255.5/30
ip ospf enable

exit

router ospf
router-id 10.0.0.81

exit

router ospf enable

interface GigabitEthernet 1/17
brouter vlan 3901 subnet 192.168.255.1/30
ip ospf enable

exit

router ospf
router-id 10.0.0.82

exit

router ospf enable

VSP4000-1 . VSP800O-1

1/13

A

})’ 1/47

1/19

1/48

1/19

4

117 ERS8800

7’\/}1\

A
4

VSP4000-2

1/47

aalll3

VSP8000-2

prompt ERS8800
interface GigabitEthernet 3/1,3/2

ip ospf enable
exit
interface loopback 1
ip address 10.0.0.88/32
ip ospf
exit
router ospf
router-id 10.0.0.88
exit
router ospf enable

brouter port 3/1 vlan 3902 subnet 192.168.255.6/30
brouter port 3/2 vlan 3901 subnet 192.168.255.2/30




RIP Config

_

VSP4000-1 VSP8000-1

NMA |1/47 113 | WA
VSP4000-C 119 | M S
/////////////////////' /””ilfﬂgl
RN 1/48
\\\*\éL\\\\

A
4

1/17

ERS8800

P,
4

3/1

o
@ 2/16

A
4

1/17

UL a1

VSP4000-2 VSP8000-2 interface GigabitEthernet 1/19

\ prouter vlan 3902 subnet 172.16.255.5/30

ip rip enable

prompt VSP4000-C ip rip receive version ripZ2
interface GigabitEthernet 1/47,1/48 .ip rip send version rip2
brouter port 1/47 vlan 3902 subnet 172.16.255.6/30 exit |
brouter port 1/48 vlan 3901 subnet 172.16.255.2/30 router rip enable

ip rip enable
ip rip receive version rip2
ip rip send version rip?2
exit
router rip enable

interface GigabitEthernet 1/19
brouter vlan 3901 subnet 172.16.255.1/30
ip rip enable
ip rip receive version rip?2

ip rip send version rip?2
exit
router rip enable

E_



Test networks config using CLIPs

Net 172.16.10.0/24

interface loopback 1
ip address 10.0.0.40/32
exit

interface loopback 2
ip address 172.16.10.1/24
exit
router rip
redistribute direct
redistribute direct enable
exit
ip rip apply redistribute direct

Clip1: 10.0.0.41 VSP4000-1

1/19

Clip1: 10.0.0.40 VSP4000-C <
147 N
> \’ ?"\G/
4

RIP

Clip1: 10.0.0.42 VSP4000-2

1/13f

})’ &/47

1/48

A

1/47 1/13

router isis
redistribute direct
redistribute direct enable
exit
isis apply redistribute direct

Net 192.168.10.0/24 will be an OSPF intra-area route
Net 192.168.20.0/24 will be an OSPF AS external route
= We also redistribute directs on the VSP8000 border routers since this will typically be the case anyway

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

WA |
4

\ Net 192. 168 20. 0/24

Net 192.168.10. 0/24

[ — VSP8000-2 Clipl1: 10.0.0.82

interface loopback 2
ip address 192.168.10.1/24
ip ospf

exit

interface loopback 3
ip address 192.168.20.1/24

exit

router ospf
as—-boundary-router enable
redistribute direct
redistribute direct enable

exit

ip ospf apply redistribute direct

_E_



1192.168.255.5 0.0.0.0 en BDR 1 1 192.168.255.6 Dbrdc none dis

ISIS and OSPF link metrics

Clip1: 10.0.0.41 VSP4000-1

ERS8800:5#% show ip ospf interface
OSPF Interface - GlobalRouter
INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU
ID BDR TYPE IGNO
192.168.10.1 0.0.0.0 en DR 10 192.168.10.1 pass none dis
0.0.0.0
10.0.0.88 0.0.0.0 en DR 10 10.0.0.88 pass none dis
VSP8000-1 Clipl: 0.0.0.0
192.168.255.2 0.0.0.0 en DR 1 192.168.255.2 brdc none dis
192.168.255.1
192.168.255.6 0.0.0.0 en DR 1 192.168.255.6 brdc none dis
1/13 192.168.255.5

})’ 1/47

ERS8800 Clip1: 10.0.0.88

3/1
.4@32) ‘,‘¢"
Sﬂ?§) “'

3/2

2/1610 OSPF

3\6

uA

] 1
Net 172.16.10.0/24

VSP4000-1:1#% show isis interface

ISIS Interfaces

A

IFIDX TYPE LEVEL OP-STATE ADM-STATE ADJ UP-ADJ SPBM-L1-METRIC

Portl/47 pt-pt Level 1 UP UP 1 1 10

Portl1/48 pt-pt Level 1 UP UP 1 1 10 .
TFIDX TYPE TEVEL OP=STATE ADM=STATE ADJ UP=ADJ  SPBM-LI-METRIT
Portl/47 pt-pt Level 1 UP UP 1 1 10
Portl/48 pt-pt Level 1 UP UP 1 1 10

VSP8000-1:1#% show isis interface

ISIS Interfaces

IFIDX TYPE LEVEL OP-STATE ADM-STATE ADJ UP-ADJ SPBM-L1-METRIC
Portl/13 pt-pt Level 1 932 UP 1 1 10
Port2/16 pt-pt Level 1 932 UP 1 1 10

R [1/17

" Net 192.168.10.0/24

VSP8000-2 Clipl1: 10.0.0.82

@ Net 192.168.20.0/24

VSP8000-2:1#% show isis interface

ISIS Interfaces

192.168.255.1

IFIDX TYPE LEVEL OP-STATE ADM-STATE ADJ UP-ADJ SPBM-L1-METRIC
Portl/13 pt-pt Level 1 UP UpP 1 1 10
Port2/16 pt-pt Level 1 UP UpP 1 1 10
VSP8000-2:1#% show ip ospf interface
OSPF Interface - GlobalRouter

INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU

ID BDR TYPE IGNO
192.168.255.1 0.0.0.0 en BDR 1 1 192.168.255.2 Dbrdc none dis

VSPS000-L:1#6 show ip ospf interface SIS NNI links use default SPBM L1-metric of 10
0SPE Interface - Globalfouter DSPF interface metrics at default 1 (for Gig Ethernet) and 10 for CLIPs

INTERFACE AREA ADM IFST MET PRI DR/ TYPE AUTH MTU

o IP is hop based, it has no link metrics

192.168.255.5

E_



IP routes before ISIS & OSPF redistribution

Clip1: 10.0.0.41 VSP4000-1 VSP8000-1 Clipl: 10.0.0.81
A |1/47 113 | WA
Clip1: 10.0.0.40 VSP4000-C 119 | ¥ MW 117 ERS8800 Clip1: 10.0.0.88
147 _ R 7
) 2
,\1"),.'\6' ) \’
V4 7>, RIP 1/48 2/16 X V4
.76\
\ P \ Net 192.168.20.0/2
[ ] 1/19 | [ 1
Net 172.16.10.0/24 1/47 1/13 Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82
VSP4000-C:1#% show ip route ERS8800:5#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter —_
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
0.0.0.40 255.255.255.255 10.0.0.40 - o loc 0 DB 0 10.0.0.88 255.255.255.255 10.0.0.88 L 0 e o0 e o
172.16.10.0 255.255.255.0 172.16.10.1 - 1 0 LOC O DB 0 192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LOC O DB 0
172.16.255.0 255.255.255.252 172.16.255.2 - 1 1/48 LOC O DB 0 192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 LOC O DB 0
172.16.255.4 255.255.255.252 172.16.255.6 - 1 1/47 LOC O DB 0 192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOC O DB 0
192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 1LOoC O DB 0




IP routes before ISIS & OSPF redistribution

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clip1: 10.0.0.81

1/13

})’ 1/47

1/48

A

ERS8800 Clip1: 10.0.0.88

P,
4

\ Net 192.168.20.0/24

] 1
Net 172.16.10.0/24 1/47

Clip1: 10.0.0.42 VSP4000-2

]
1/13 Net 192.168.10.0/24

VSP8000-2 Clipl1: 10.0.0.82

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 vSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vsSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.255.0 255.255.255.252 vSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 vSP4000-1 GlobalRouter 10 4051 ISIS O IBs 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBs 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VREF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 VvSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LoC 0 DB 0
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7




IP routes before ISIS & OSPF redistribution

Clip1: 10.0.0.40 VSP4000-C

Clip1: 10.0.0.41 VSP4000-1

] 1
Net 172.16.10.0/24

Clip1: 10.0.0.42 VSP4000-2

})’ 1/47

A
4

VSP8000-1 Clip1: 10.0.0.81

1/13

1/48

1/47

1/13

ERS8800 Clip1: 10.0.0.88

P,
4

]
Net 192.168.10.0/24

\ Net 192.168.20.0/24

VSP8000-2 Clipl1: 10.0.0.82

VSP4000-1:1#% show ip route

IP Route - GlobalRouter

NH
VRE/ISID

AGE TYPE

DST
10.0.0.40
10.0.0.41
10.0.0.42
10.0.0.81
10.0.0.82
172.16.10.0

172.16.255.0
172.16.255.4
192.168.255.0
192.168.255.4

172.16.255.6
10.0.0.41
VSP4000-2
VSP8000-1
VSP8000-2
172.16.255.6
VSP4000-2
172.16.255.5
VSP8000-2
VSP8000-1

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

O O OO WO oo o w

~N J O

VSP4000-2:1#% show ip route

IP Route - GlobalRouter

DST
10.0.0.40
10.0.0.41
10.0.0.42
10.0.0.81
10.0.0.82
172.16.10.0

172.16.255.0
172.16.255.4
192.168.255.0
192.168.255.4

172.16.255.2
VSP4000-1
10.0.0.42
VSP8000-1
VSP8000-2
172.16.255.2
172.16.255.1
VSP4000-1
VSP8000-2
VSP8000-1

NH
VREF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

AGE TYPE PRF

O O O O WwWwo oo o v

IB 100
IBS 7
DB 0
IBS 7
IBS 7
IB 100
DB 0
IBS 7
IBS 7
IBS 7




RIP = |1S-IS € OSPF Redistribution - Config

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clip1: 10.0.0.81

1/13 ‘ }{ ‘1/17

Clip1: 10.0.0.40 VSP4000-C 1/19

/ 0 IP routes

ERS8800 Clip1: 10.0.0.88
IProutes g

2/16

\ Net 192. 168 20. 0/24

P routes %

<= ‘ IQK 1/47

Clip1: 10.0.0.42 VSP4000-2

Net 172.16.10.0/24

route-map tag-rip 1
set metric 172
set metric-type-isis external
enable

exit

router 1isis
redistribute rip
redistribute rip route-map tag-rip
redistribute rip enable

exit

isis apply redistribute rip

K [1/17

Net 192.168.10. 0/24

VSP8000-2 Clipl1: 10.0.0.82

route-map tag-ospf 1
set metric 192

set metric-type-isis external
enable
ex1it
router isis
redistribute ospf
redistribute ospf route-map tag-osptf
redistribute ospf enable
exit
isis apply redistribute ospf

= We redistribute all RIP & OSPF routes into ISIS and make them of metric-type “"External”
= We also set the metric value which will be associated with these routes in ISIS; we will use this to tag the

routes

=



RIP = IS-IS € OSPF Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clip1: 10.0.0.81

1/13

‘ A \1/47
Clip1: 10.0.0.40 VSP4000-C 119 | MR
1/47 2 o0 atiesy
G
4.0 e

1/48

)
30 IP routes
-y

2/16

ﬁlll?

IP routes 93 =

'IPﬁ)vutes QL

] 1
Net 172.16.10.0/24
Clip1: 10.0.0.42 VSP4000-2

Here we check the IP routes present in the ISIS LSDB

This command could have been executed on any VOSS
switch which is part of the SPB Fabric

We can see that the routes are External and have metrics
setto 172 for RIP routes and 192 for OSPF routes

We shall be using the metric field as a numerical tag for
these routes

The metric itself is unimportant in this use case,
provided that both border nodes importing the same
route set the same metric for it

=5 ‘ Kg 1/47

s

gyy

ERS8800 Clip1: 10.0.0.88

P,
4

Net 192.168.10.0/24

VSP8000-2 Clipl1: 10.0.0.82

\ Net 192.168.20.0/24

VSP8000-2:1#% show isis lsdb ip-unicast

10.0.0.81
192.168.255.4
10.0.0.88
192.168.10.0
192.168.20.0
10.0.0.82
192.168.255.0

PREFIX
LENGTH

30

METRIC
TYPE

Internal
Internal
External
External
Internal
Internal
Internal
Internal
External
External
External
Internal
Internal

VSpP4000-1
VSP4000-1
VSP4000-1
VSP4000-1
VSP4000-2
VSP4000-2
VSP8000-1
vVSP8000-1
VSP8000-1
VSP8000-1
VSP8000-1
VSP8000-2
VSP8000-2




1IS-IS € OSPF Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

})’ 1/47

] 1
Net 172.16.10.0/24

1/13

1/48

Clip1: 10.0.0.42 VSP4000-2

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

P,
4

Net 192.168.10.0/24

\ Net 192.168.20.0/24

VSP8000-2 Clipl1: 10.0.0.82

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

VSP8000-2:1#% show ip route

DST
10.0.0.40
10.0.0.41
10.0.0.42
10.0.0.81
10.0.0.82
10.0.0.88
172.16.10.0

172.16.255.0
172.16.255.4
192.168.10.0
192.168.20.0
192.168.255.0
192.168.255.4

VSP4000-1
VSP4000-1
VSP4000-2
10.0.0.81
VSP8000-2
192.168.255.6
VSP4000-1
VSP4000-2
VSP4000-1
192.168.255.6
192.168.255.6
VSP8000-2
192.168.255.5

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

IP Route - GlobalRouter

}’ ISESEETE. @

1/47 1/13
PROT AGE TYPE PRF DST
ISIS O IBS 7 10.0.0.40
ISIS O IBS 7 10.0.0.41
ISIS O IBS 7 10.0.0.42
Loc 0 DB 0 10.0.0.81
ISIS O IBS 7 10.0.0.82
OSPF 0 IB 20 10.0.0.88
ISIS O IBS 7 172.16.10.0
ISIS O IBs 7 172.16.255.0
ISIS O IBS 7 172.16.255.4
OSPF 0 IB 20 192.168.10.0
OSPF 0 IB 125 192.168.20.0
ISIS O IBs 7 192.168.255.0
Loc 0 DB 0 192.168.255.4

VSP4000-1
VSP4000-1
VSP4000-2
VSP8000-1
10.0.0.82
VSP8000-1
VSP4000-1
VSP4000-2
VSP4000-1
VSP8000-1
VSP8000-1
192.168.255.1
VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

GlobalRouter

192
192

10

AGE TYPE PRF

O O 0O 0O OO0 oo oo

=
o]
0

O NN JIINO 90 a

* This is the same problem we dealt with in the previous section




RIP =» IS-1S Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

Clip1: 10.0.0.40 VSP4000-C 1/19.

P,
o

] 1
Net 172.16.10.0/24

Clip1: 10.0.0.42 VSP4000-2

1/47

v ZZ?

i

s

RIP

76
2
1/48 2055

N
1/19

’? 1/47

IP routes
— J

= _—_==

1/48

A
4

1/13

IS{ESIEEED. &
1/47

e

1/13

<

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

P,
4

Net 192.168.10.0/24

\ Net 192.168.20.0/24

VSP8000-2 Clipl1: 10.0.0.82

VSP4000-1:1#% show ip route

IP Route - GlobalRouter

VSP4000-2:1#% show ip route

172.16.
.16.
.16.

.88

10.0
255.0
255.4

.168.10.0
.168.20.0
.168.255.0
.168.255.4

172.16.255.6
10.0.0.41
VSP4000-2
VSP8000-1
VSP8000-2
VSP8000-1
172.16.255.6
VSP4000-2
172.16.255.5
VSP8000-1
VSP8000-1
VSP8000-2
VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

IP Route - GlobalRouter

AGE TYPE PRF DST

8 IB 100 10.0.0.40

0 DB 0 10.0.0.41

0 IBS 7 10.0.0.42

0 IBS 7 10.0.0.81

0 IBS 7 10.0.0.82

0 IBS 7 10.0.0.88

8 IB 100 172.16.10.0

0 IBs 7 172.16.255.0
0 DB 0 172.16.255.4
0 IBS 7 192.168.10.0
0 IBs 7 192.168.20.0
0 IBs 7 192.168.255.0
0 IBs 7 192.168.255.4

VSP4000-1
VSP4000-1
10.0.0.42
VSP8000-1
VSP8000-2
VSP8000-1
VSP4000-1
172.16.255.1
VSP4000-1
VSP8000-1
VSP8000-1
VSP8000-2
VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

192
172

10
192
192
10
20

AGE TYPE

O O OO OO0 oOooooo

H
w
n
N4 d U0 N0 99

* This is the same problem we dealt with in the previous section




RIP = |S-IS € OSPF Redistribution - Fixing

Clip1: 10.0.0.41 VSP4000-1 VSP8000-1 Clip1: 10.0.0.81

. N
MA (1/47 1/13 {Jlll?

Clip1: 10.0.0.40 VSP4000-C 1/19 | @R
Q IP routes P routes 93
12\625‘ CPR . 2 >
K L& :

RIP 1/48 2/16 OSPF 'Q

ERS8800 Clip1: 10.0.0.88

P,
4

0/3 ;
. . <[P roytes IP routes S5 . \ Net 192.168.20. 0/24
. | 119 | R [1/17
Net 172.16.10.0/24 1/47 1/13 Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 /VSPSOOO—Z Clip1: 10.0.0.82
route-map "peer-tag-rip" 1 route-map "peer-tag-ospf" 1
match metric-type-isis external match metric-type-isis external
match metric 172 match metric 192
set ip-preference 130 set ip-preference 130
enable enable
exit exit
router isis router isis
accept route-map "peer-tag-rip" accept route-map "peer-tag-ospf"
exit exit
isis apply accept isis apply accept

This ISIS Accept policy ensures that a border router in charge of ISIS €= OSPF/RIP redistribution will only accept from his border peer ISIS “External”
routes with a modified preference of 130 (instead of SPB’s default preference 7)

—  OSPF routes have preference levels ranging between 20, 25,120 or 125 (depending on OSPF route type) and RIP always has preference 100
Hence we are ensuring that a border router will never install ISIS External routes from its border peer as long as it has the original OSPF/RIP routes
NOTE that the same configuration would equally work if 3 or more border routers were used on a given boundary



RIP = |1S-IS € OSPF Redistribution — Checking accept policy

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clip1: 10.0.0.81

Clip1: 10.0.0.40 VSP4000-C 1/19
1/47 () IP routes
" 12 '\6
7
72 76‘
1/48

/ 30 IP routes

1/48 m 2016

113 | }{J;m

IP routes ‘g

ERS8800 Clip1: 10.0.0.88

P,
4

\ Net 192. 168 20. 0/24

P routes %

=5 ‘ Kg 1/47

Clip1: 10.0.0.42 VSP4000-2 \

Net 172.16.10.0/24

VSP4000-1:1#% show ip isis accept

ISID-LIST

ADV_RTR I-SID

ENABLE POLICY BACKBONE
POLICY
- - - - peer-tag-rip
VSP4000-2:1#% show ip isis accept
Isis Accept - GlobalRouter I
ADV_RTR I-SID ISID-LIST ENABLE POLICY BACKBONE
POLICY

- peer-tag-rip

K [1/17
/vspsooo-z Clip1: 10.0.0.82

VSP8000-1:1#% show ip isis accept

Net 192.168.10. 0/24

Isis Accept - GlobalRouter

ADV_RTR I-SID ISID-LIST ENABLE POLICY BACKBONE

POLICY

- peer-tag-ospf

VSP8000-2:1#% show ip isis accept

Isis Accept - GlobalRouter

ADV_RTR I-SID ISID-LIST ENABLE POLICY BACKBONE

POLICY

- peer-tag-ospf

= \What the default accept policy looks like, with a route-map assigned; no need to enable it




1IS-IS € OSPF Redistribution — Checking again

Clip1: 10.0.0.41 VSP4000-1

‘ P \1/47 1/13
Clip1: 10.0.0.40 VSP4000- /lp‘rgl}es
147 g N ==

R

VSP8000-1 Clip1: 10.0.0.81

%1/17

IP routes 93 =

ERS8800 Clip1: 10.0.0.88

P,
4

2/16

\ Net 192.168.20.0/24

] 1 ]
Net 172.16.10.0/24 1/13 - Net 192.168.10.0/24
VSP8000-2 Clipl: 10.0.0.82 ‘l
VSP8000-1:1#% show ip route VSP8000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 GlobalRouter 172 4051 ISIS O IBS 7
10.0.0.41 255.255.255.255 VSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.41 255.255.255.255 VSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0 10.0.0.81 255.255.255.255 VvSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 Loc O DB 0
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20 10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 2
172.16.10.0 255.255.255.0 VSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 GlobalRouter 172 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 172.16.255.0 255.255.255.252 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 VSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.4 255.255.255.252 VSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20 192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125 192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 Loc O DB 0
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 Loc 0 DB 0 192.168.255.4 255.255.255.252 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
= Looking good now for both VSP8000 border routers
|

Note that we have both VSP4000s announcing the same ISIS External routes (for RIP) with the same prefix-cost, which means on the
VSP8000s the system-id is used as a tie breaker and hence the next hop is always VSP4000-1 (in orange); we could enable IP ECMP




IS-I1S € OSPF Redistribution — Checking accepted ISIS External
routes

] 1
Net 172.16.10.0/24

Clip1: 10.0.0.41 VSP4000-

1/13

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

P,
4

\ Net 192.168.20.0/24

Net 192.168.10.0/24

VSP8000-1:1#% show ip route alternative VSP8000-2:1#% show ip route alternative

IP Route - GlobalRouter IP Route - GlobalRouter

NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 VvSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 IB 20 10.0.0.88 255.255.255.255 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 IB 20
172.16.10.0 255.255.255.0 VSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP4000-1 GlobalRouter 172 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.4 255.255.255.252 VvSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.255.6 GlobalRouter 11 1/17 OSPF 0 ?5 20 192.168.10.0 255.255.255.0 192.168.255.2 GlobalRouter 11 1/17 OSPF 0 ?3 20
192.168.20.0 255.255.255.0 192.168.255.6 GlobalRouter 1 1/17 OSPF 0 IB 125 192.168.20.0 255.255.255.0 192.168.255.2 GlobalRouter 1 1/17 OSPF 0 IB 125
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LoC 0 DB 0
192.168.255.0 255.255.255.252 192.168.255.6 GlobalRouter 2 1/17 OSPF 0 IA 20 192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LOC 0 DB 0 192.168.255.4 255.255.255.252 192.168.255.2 GlobalRouter 2 1/17 OSPF 0 IA 20

Here we see that the border VSP8000s learn from each other the already redistributed OSPF routes as ISIS External routes, but our Accept policy ensures they get a
preference of 130 (in orange) which ensures that these will not displace the preferred OSPF route (in green) and remain thus as alternative routes



Clip1: 10.0.0.40 VSP4000-

RIP =» IS-1S Redistribution — Checking again

Clip1: 10.0.0.41 VSP4000-1

A
IP routes
147 2 B0 s
g0
A A

1/48

1/47

VSP8000-1 Clip1: 10.0.0.81

ﬁlll?

1/13

ERS8800 Clip1: 10.0.0.88

P,
4

IP routes 93 >

2/16

'IPLovutes QL

\ Net 192.168.20.0/24

1/13 Net 192.168.10.0/24

gyy

VSP8000-2 Clipl1: 10.0.0.82

VSP4000-1:

1#% show ip route

IP Route - GlobalRouter

VSP4000-2:1#% show ip route

IP Route - GlobalRouter

NH INTER NH INTER
DST MASK NEXT VREF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 172.16.255.6 GlobalRouter 2 1/19 RIP 1 IB 100 10.0.0.40 255.255.255.255 172.16.255.2 GlobalRouter 2 1/19 RIP 7 IB 100
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 LoCc O DB 0 10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 LoC O DB 0
10.0.0.81 255.255.255.255 VvSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.81 255.255.255.255 VvSP8000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 VvSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 10.0.0.88 255.255.255.255 GlobalRouter 192 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.6 GlobalRouter 2 1/19 RIP 1 IB 100 172.16.10.0 255.255.255.0 172.16.255.2 GlobalRouter 2 1/19 RIP 7 IB 100
172.16.255.0 255.255.255.252 VSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.0 255.255.255.252 172.16.255.1 - 1 1/19 LOC O DB 0
172.16.255.4 255.255.255.252 172.16.255.5 - 1 1/19 LoC O DB 0 172.16.255.4 255.255.255.252 VSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 192.168.10.0 255.255.255.0 GlobalRouter 192 4051 ISIS O IBS 7
192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 192.168.20.0 255.255.255.0 GlobalRouter 192 4051 ISIS O IBS 7
192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 VvSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.4 255.255.255.252 VvSP8000-1 GlobalRouter 20 4051 ISIS O IBS 7
= Looking good now for both VSP4000 border routers
| |

Note that we have both VSP8000s announcing the same ISIS External routes (for OSPF) with the same prefix-cost, which means on the
VSP4000s the system-id is used as a tie breaker and hence the next hop is always VSP8000-1 (in orange); ; we could enable IP ECMP




RIP =» IS-IS Redistribution — Checking accepted ISIS External
routes

Clip1: 10.0.0.41 VSP4000-1

>
»

Clip1: 10.0.0.40 VSP4000-C

] 1
Net 172.16.10.0/24

1/19

RV
o EL

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

P,
4

]
Net 192.168.10.0/24

\ Net 192.168.20.0/24

VSP4000-1:1#% show ip route alternative VSP4000-2:1#% show ip route alternative
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 172.16.255.6 GlobalRouter 2 1/19 RIP 13 2?5 100 10.0.0.40 255.255.255.255 172.16.255.2 GlobalRouter 2 1/19 RIP 8 IB 100
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 Loc 0 DB 0 10.0.0.41 255.255.255.255 vSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 Loc 0 DB 0
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 vSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 10.0.0.88 255.255.255.255 vSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.6 GlobalRouter 2 1/19 RIP 13 3%5 100 172.16.10.0 255.255.255.0 172.16.255.2 GlobalRouter 2 1/19 RIP 8 IB 100
172.16.255.0 255.255.255.252 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.0 255.255.255.252 172.16.255.1 - 1 1/19 Loc 0 DB 0
172.16.255.0 255.255.255.252 172.16.255.6 GlobalRouter 2 1/19 RIP 13 IA 100 172.16.255.4 255.255.255.252 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 172.16.255.5 - 1 1/19 Loc 0 DB 0 172.16.255.4 255.255.255.252 172.16.255.2 GlobalRouter 2 1/19 RIP 8 IA 100
192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 192.168.10.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7
192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7 192.168.20.0 255.255.255.0 VSP8000-1 GlobalRouter 192 4051 ISIS O IBS 7
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.4 255.255.255.252 vSP8000-1 GlobalRouter 20 4051 ISIS O IBS 7

]

Here we see that the border VSP4000s learn from each other the already redistributed RIP routes as ISIS External routes, but our Accept policy ensures they get a

preference of 130 (in orange) which ensures that these will not displace the preferred RIP route (in green) and remain thus as alternative routes




RIP € |S-1S = OSPF Redistribution - Config

Clip1: 10.0.0.40 VSP4000-

v

ip ecmp

Net 172.16.10.0/24

3

» Clipl: 10.0.0.41 VSP4000-1

IP routes 1/47

VSP8000-1 Clip1: 10.0.0.81 <«

KW

S
1/47_og5B
12\6

1/13 \p rout
K™ (1/17

(NA

1/48
7
Z?LS o
1/48 ~R2.043
0| AP, |
1/19 'ip routes

1/47

» Clip1: 10.0.0.42 VSP4000-2

s

IP routes /17

VSP8000-2 Clipl1: 10.0.0.82 *

ERS8800 Clip1: 10.0.0.88

P,
4

< ip ecmp

\ Net 192. 168 20. 0/24

Net 192.168.10. 0/24

In the reverse direction, we now
redistribute all IS-IS routes into OSPF
and RIP
— NOTE: We disable IP alternative
route, for the same reasons
explained in previous setup
The VSP8000 route-map policy
ensures that all ISIS routes except
the ISIS External routes with metric
tag 192 (indicating they originated
from OSPF) are redistributed to
OSPF: likewise for the VSP4000

no ip alternative-route
route-map isis-non-tag-rip 1

match metric-type-isis external

match metric 172
no permit
enable
exit
route-map isis-non-tag-rip 2
enable
exit
router rip
redistribute isis

redistribute isis route-map isis-non-tag-rip

redistribute isis enable
exit
ip rip apply redistribute isis

route-map policy but for RIP tag
metric 172

no ip alternative-route

route-map isis-non-tag-ospf 1
match metric-type-isis external
match metric 192
no permit
enable

exit

route-map isis-non-tag-ospf 2
enable

exit

router ospf
as-boundary-router enable
redistribute isis
redistribute isis route-map isis-non-tag-ospf
redistribute isis enable

exit

ip ospf apply redistribute isis

E_



RIP € 1S-IS = OSPF Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1 VSP8000-1 Clipl1: 10.0.0.81
A\, KV |
IP routes 1/47 1/13 |p routes 1/17
Clip1: 10.0.0.40 VSP4000-C V19| & ™ | N ERS8800 Clip1: 10.0.0.88
Q IP routes IP routes ‘g
| ¥ = 2
1/48 V4
L [
OIP routes ] ,
. . N el Net 192.168.20.0/24
I 1 1/1¢ IP routes ! !
Net 172.16.10.0/24 1/47 Net 192.168.10.0/24
, Sliad:10-0-0421LCALONA-D VSP8000-2 Clip1: 10.0.0.82
VSP4000-C:1#% show ip route
—————————————————— ERS8800:5#% show ip route
IP Route - GlobalkRouter | | =ss=——ms———————————————————————————————=——================
—————————————————— IP Route - GlobalRouter
NH INTER | | =========
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF NH INTER
————————————————————————————————————————————————————————————————————————————————————————————————————— DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 10.0.0.40 - 1 0 LOoC 0 DB o | fJ---—-———
10.0.0.41 255.255.255.255 172.16.255.1 GlobalRouter 2 1/48 RIP 20 1IB 100 10.0.0.40 255.255.255.255 192.168.255.1 GlobalRout~ 172 3/2 OSPF 0 IBE 125
10.0.0.42 255.255.255.255 172.16.255.5 GlobalRouter 2 1/47 RIP 27 1IB 100 10.0.0.40 255.255.255.255 192.168.255.5 GlobalRout~ 172 3/1 OSPF 0 IBE 125
10.0.0.81 255.255.255.255 172.16.255.5 GlobalRouter 2 1/47 RIP 27 1IBE 100 10.0.0.41 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
10.0.0.81 255.255.255.255 172.16.255.1 GlobalRouter 2 1/48 RIP 20 1IBE 100 10.0.0.42 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
10.0.0.82 255.255.255.255 172.16.255.5 GlobalRouter 2 1/47 RIP 27 1IBE 100 10.0.0.81 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 B 125
10.0.0.82 255.255.255.255 172.16.255.1 GlobalRouter 2 1/48 RIP 20 1IBE 100 10.0.0.82 255.255.255.255 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
10.0.0.88 255.255.255.255 172.16.255.5 GlobalRouter 2 1/47 RIP 27 IBE 100 10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 LOC 0 DB 0
10.0.0.88 255.255.255.255 172.16.255.1 GlobalRouter 2 1/48 RIP 20 IBE 100 172.16.10.0 255.255.255.0 192.168.255.1 GlobalRout~ 172 3/2 OSPF 0 IBE 125
172.16.10.0 255.255.255.0 172.16.10.1 - 1 0 Loc 0 DB 0 172.16.10.0 255.255.255.0 192.168.255.5 GlobalRout~ 172 3/1 OSPF 0 IBE 125
172.16.255.0 255.255.255.252 172.16.255.2 - 1 1/48 Loc 0 DB 0 172.16.255.0 255.255.255.252 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
172.16.255.4 255.255.255.252 172.16.255.6 - 1 1/47 LOC 0 DB 0 172.16.255.4 255.255.255.252 192.168.255.5 GlobalRout~ 10 3/1 OSPF 0 IB 125
192.168.10.0 255.255.255.0 172.16.255.5 GlobalRouter 2 1/47 RIP 27 IBE 100 192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LOC 0 DB 0
192.168.10.0 255.255.255.0 172.16.255.1 GlobalRouter 2 1/48 RIP 20 IBE 100 192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 LOC O DB 0
192.168.20.0 255.255.255.0 172.16.255.5 GlobalRouter 2 1/47 RIP 27 IBE 100 192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 1LOC 0 DB 0
192.168.20.0 255.255.255.0 172.16.255.1 GlobalRouter 2 1/48 RIP 20 IBE 100 192.168.255.4 255.255.255.252 192.168.255.6 - 1 3/1 LoC O DB 0
192.168.255.0 255.255.255.252 172.16.255.5 GlobalRouter 2 1/47 RIP 27 1IBE 100
192.168.255.0 255.255.255.252 172.16.255.1 GlobalRouter 2 1/48 RIP 20 1IBE 100
192.168.255.4 255.255.255.252 172.16.255.5 GlobalRouter 2 1/47 RIP 27 1IBE 100
192.168.255.4 255.255.255.252 172.16.255.1 GlobalRouter 2 1/48 RIP 20 1IBE 100 —




Testing failure on border router OSPF/RIP link

shutdown
exit

interface gigabitEthernet 1/19

Clip1: 10.0.0.41 VSP4000-1

Clip1: 10.0.0.40 VSP4000-C

> |\

IP routes 1/47

VSP8000-1 Clip1: 10.0.0.81

shutdown

K%

1/13 IP routes

1/19 | & ™
0 IP routes.

] 1
Net 172.16.10.0/24

Clip1: 10.0.0.42 VSP4000-2

1/48

OIP routes

] 119" b routes
routes a7

VSP4000-C:1#% show ip route

IP Route - GlobalRouter

DST MASK

10.0.0.40 255.255.255
10.0.0.41 255.255.255
10.0.0.81 255.255.255
10.0.0.82 255.255.255
10.0.0.88 255.255.255
172.16.10.0 255.255.255
172.16.255.0 255.255.255
192.168.10.0 255.255.255
192.168.20.0 255.255.255
192.168.255.0 255.255.255
192.168.255.4 255.255.255

T

Y =

NH INTER

VRF/ISID COST FACE PROT AGE
- 1 0 LoC 0
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14
- 1 0 LoC 0
- 1 1/48 LoC 0
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14
GlobalRouter 2 1/48 RIP 14

1/13

exit

interface gigabitEthernet 1/17

ERS8800 Clip1: 10.0.0.88

\ Net 192.168.20.0/24

| YN 1/17

IP routes’

= /1

2/16 OSPF g V4
6‘6@669
AG:

IIPLovutes| QL

IP routes /17

VSP8000-2 Clipl1: 10.0.0.82

Net 192.168.10.0/24

ERS8800:5#% show ip route

IP Route - GlobalRouter
NH INTER
DST MASK NEXT VREF COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 192.168.255.1 GlobalRout~ 172 3/2 OSPF 0 IB 125
10.0.0.41 255.255.255.255 192.168.255.1 GlobalRout~ 20 3/2 OSPF 0 IB 125
10.0.0.42 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
10.0.0.81 255.255.255.255 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 LOC O DB 0
172.16.10.0 255.255.255.0 192.168.255.1 GlobalRout~ 172 3/2 OSPF 0 IB 125
172.16.255.0 255.255.255.252 192.168.255.1 GlobalRout~ 10 3/2 OSPF 0 IB 125
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LOC O DB 0
192.168.20.0 255.255.255.0 192.168.20.1 - 1 0 LOC O DB 0
192.168.255.0 255.255.255.252 192.168.255.2 - 1 3/2 LOC O DB 0




Testing failure on border router OSPF/RIP link

Clip1: 10.0.0.41 VSP4000-1
|4\ sl

KW
1/13 IP routes

KN |

IP routes 1/47
Clipl: 10.0.0.40 VSP4000-C 1/19 |
%0 IP routes

2/16

1/48

0P routes

, , e
~ IP routes

] 1
Net 172.16.10.0/24 1/47

Clip1: 10.0.0.42 VSP4000-2

| v (117
P routes '

VSP8000-1 Clip1: 10.0.0.81

ERS8800 Clip1: 10.0.0.88

P,
4

Net 192.168.10.0/24

\ Net 192.168.20.0/24

VSP8000-2 Clipl1: 10.0.0.82

VSP8000-1

:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vSP4000-2 GlobalRouter 172 4051 ISIS 0 IBS 7
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 vSP8000-2 GlobalRouter 192 4051 ISIS 0 IBS
172.16.10.0 255.255.255.0 VSP4000-2 GlobalRouter 172 4051 ISIS 0 IBS 7
172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 VvSP8000-2 GlobalRouter 192 4051 ISIS O IBS
192.168.20.0 255.255.255.0 VvSP8000-2 GlobalRouter 192 4051 ISIS O IBS
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

DST
10.0.0.
10.0.0.
10.0.0.
10.0.0
10.0.0.
10.0.0
172.16.
172.16.
192.168
192.168

192.168.255.0

.88

10.0

255.0
.10.0
.20.0

VSP4000-2
VSP4000-1
VSP4000-2
VSP8000-1
10.0.0.82
192.168.255.2
VSP4000-2
VSP4000-2
192.168.255.2
192.168.255.2
192.168.255.1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

AGE TYPE PRF
0 IBS 7

0 IBS 7

0 IBS 7

0 IBS 7

0 DB 0

0 IB 20
0 IBS 7

0 IBS 7

0 IB 20
0 IB 125
0 DB 0

Note that now VSP8000-1 has installed t

ne |SIS External routes from VSP8000-2




Testing failure on border router OSPF/RIP link

CIipl: 10.0.0.41 VSP4000-1 VSP8000-1 CIipl: 10.0.0.81
IP routes 1/47 1/13 IP routes 1/17
Clipl: 10.0.0.40 VSP4000-C V19 | & ™ LB ™\ ERS8800 Clip1: 10.0.0.88
50 IP routes IP routes’
. J ~ —
1/48 2/16 [
L 1
0 IP routes J X
[ < SV Net 192.168.20.0/24
I | 1/19 i ]
I 1 * |IP routes I 1
Net 172.16.10.0/24 1/47 Net 192.168.10.0/24
Clipl: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82 —
VSP4000-1:1#% show ip route VSP4000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vsSpP4000-2 GlobalRouter 172 4051 ISIS 0 IBS 10.0.0.40 255.255.255.255 172.16.255.2 GlobalRouter 2 1/19 RIP 7 IB 100
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 LOC O DB 0 10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 LOC O DB 0
10.0.0.81 255.255.255.255 vSpP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSpP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 vsSpP8000-2 GlobalRouter 192 4051 ISIS 0 IBS 7 10.0.0.88 255.255.255.255 vSP8000-2 GlobalRouter 192 4051 ISIS 0 IBS 7
172.16.10.0 255.255.255.0 vsSP4000-2 GlobalRouter 172 4051 ISIS 0 IBS 172.16.10.0 255.255.255.0 172.16.255.2 GlobalRouter 2 1/19 RIP 7 IB 100
172.16.255.0 255.255.255.252 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.0 255.255.255.252 172.16.255.1 - 1 1/19 LOC O DB 0
192.168.10.0 255.255.255.0 vsSP8000-2 GlobalRouter 192 4051 ISIS O IBS 7 192.168.10.0 255.255.255.0 vsSP8000-2 GlobalRouter 192 4051 ISIS 0 IBS 7
192.168.20.0 255.255.255.0 vsSP8000-2 GlobalRouter 192 4051 ISIS O IBS 7 192.168.20.0 255.255.255.0 vsSP8000-2 GlobalRouter 192 4051 ISIS 0 IBS 7
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
= Note that VSP4000-1 h talled the ISIS Ext I tes from VSP4000-2
ote that now as Instalie ne xternal routes 1ro




IP Routing between separate ISIS (SPB)
Fabrics

Leveraging IS-IS Accept policies + IS-IS External routes




IP Routing between separate ISIS (SPB) Fabrics

= GOAL = IP route between the 2 SPB Fabrics
— An SPB node can only belong to a single Fabric, hence the boundary will be the interconnecting links

— We run RIPv2 on the these links as this provides an effective and simpler approach than using BGP
= Assuming that both Fabrics are under the same administrative domain; if not, then BGP might be more appropriate

— Two border routers are used for redundancy on each boundary, and both can forward traffic at the same time
= CHALLENGE = not to get into routing loops where the IP routes redistributed over one border link in one

direction end up being re-redistributed to the same SPB Fabric where they came from over the other
border link

- [
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Setup, Equipment & Software used

VSP4000-1 VSP8000-1
1/47 1/13
Yok RIPv2
SPB Fabr
\ 2 RIPV2
17 y 1/47 1/13
VSP4000-2 VSP8000-2
= \VSP4000-C = \VVSP8000-1
— VSP 4850GTS /6.1.0.0 B021 — VSP 8404 /6.1.0.0 B0O21
= VVSP4000-1, VSP4000-2 = Slotl 8424GT
_ VSP 4850GTS-PWR+/6.1.0.0 B021 = Slot2 8418XSQ
_ 7.2.950GA — VSP 8242XSQ/6.1.0.0 BO21

- [
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Port Config

—  VSP4000-C 1/19

1/47

vlan members remove 1 1/47,1/48
——|interface gigabitEthernet 1/47,1/48
no shutdown

no spanning-tree mstp

exit

» VSP4000-1

1/47

VSP8000-1 «

1/13

2/16

vlan members remove 1 1/19,1/47,1/48

no shutdown
no spanning-tree mstp

exit

VSP4000-2

1/13

A
4

117 ERS8800
3/1

A

A
4

1/17

VSP8000-2

.

no spanning-tree stp 1 ports 3/1,3/2
interface gigabitEthernet 3/1,3/2

no shutdown
exit

vlan members remove 1 1/13,1/17,2/16

interface gigabitEthernet 1/13,1/17,2/16

interface gigabitEthernet 1/19,1/47,1/48

no shutdown
no spanning-tree mstp
exit




SPB Fabricl Global Config

[
»

SPB Fabric 1
Area 49.0001

Clip1: 10.0.0.41 VSP4000-1

Clip1: 10.0.0.43 VSP4000-C

Clip1:

prompt VSP4000-1
interface loopback 1
ip address 10.0.0.41/32
exit
spbm
router isis
system-id 00bb.0000.4100
manual-area 49.0001
ip-source-address 10.0.0.41
spbm 1
spbm 1 nick-name 0.00.41
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 41
cfm spbm enable

10.0.0.42 VSP4000-2

VSP8000-1

MA | 1/47 113 | WA
1/19 | o R [1/17
1/48 2/16
e 2 2
1/17
7 1/47 1/13

VSP8000-2

prompt VSP4000-C
interface loopback 1
ip address 10.0.0.43/32
exit
spbm
router isis
system-id 00bb.0000.4300
manual-area 49.0001
ip-source-address 10.0.0.43
spbm 1
spbm 1 nick-name 0.00.43
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 43
cfm spbm enable

3/1

3/2

= \We assign
different ISIS
Areas to the two
SPB Fabrics

= Will come handy
once we support
multi-area SPB

ERS8800

P,
4

prompt VSP4000-2
interface loopback 1
ip address 10.0.0.42/32
lexit
spbm
router isis
system-id 00bb.0000.4200
manual-area 49.0001
ip-source-address 10.0.0.42
spbm 1
spbm 1 nick-name 0.00.42
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 42
cfm spbm enable

E_



SPB Fabric2 Global Config

= \We assign
different ISIS
Areas to the two
SPB Fabrics

= Will come handy
once we support
multi-area SPB

4

VSP4000-C

P,

prompt VSP8000-2
interface loopback 1
ip address 10.0.0.82/32
exit
spbm
router isis
system—-id 00bb.0000.8200
manual-area 49.0002
ip-source-address 10.0.0.82
spbm 1
spbm 1 nick-name 0.00.82
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 82
cfm spbm enable

VSP4000-1

})’ 1/47 113

A
4

1/19 1/17

1/48 2/16

1/19

A
4

1/47 1/13

VSP4000-2

VSP8000-1 Clip1: 10.0.0.81+

.0.0.82

prompt ERS8800
interface loopback 1
ip address 10.0.0.88/32
exit
spbm
router isis
system-id 00bb.0000.8800
manual-area 49.0002
ip-source-address 10.0.0.88
spbm 1
spbm 1 nick-name 0.00.88
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 88
cfm spbm enable

ERS8800 Clipl: 10.0.0.44

WA | SPB Fabric 2

bl
3 gﬁ\rea 49.0002

prompt VSP8000-1
interface loopback 1
ip address 10.0.0.81/32
exit
spbm
router isis
system-id 00bb.0000.8100
manual-area 49.0002
ip-source-address 10.0.0.81
spbm 1
spbm 1 nick-name 0.00.81
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 81
cfm spbm enable




SPB Interface Config

> VSP4000-1

VSP8000-1 “

1/13

VSP4000-2

interface GigabitEthernet 1/47,1/48
isis
isis spbm 1

isis enable
exit

isis hello-auth type hmac-md5 key fabricisspb key-id 111

interface GigabitEthernet 1/19,1/48
isis
isis spbm 1

isis enable
exit

isis hello-auth type hmac-md5 key fabricisspb key-id 111

1/13

VSP8000-2

isis
isis
isis
isis
exit

interface GigabitEthernet 3/1,3/2

spbm 1
hello-auth type hmac-md5 key fabricisspb key-id 111
enable

isis
isis
isis
isis
exit

interface GigabitEthernet 1/17,2/16

spbm 1
hello-auth type hmac-md5 key fabricisspb key-id 111
enable

= All ISIS NNI links use default SPBM L1-metric of 10

©2017 Extreme Networks, Inc: All fights reserved




Test networks config using CLIPs

Clip1: 10.0.0.43 VSP4000-C

SPB Fabric 1

e

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clipl: 10.0.0.81

1/13f WA

) \
1/19 K{ &/47

W 1/17
2/16 -

Net 172.16.10.0/24

T 1/48
Yo
1/48
X 1/47

Clip1: 10.0.0.42 VSP4000-2

interface loopback 2
ip address 172.16.10.1/24

exit
router isis
redistribute direct
redistribute direct enable
exit
isis apply redistribute direct

1/13

P
4,8

1/17
[ —" VSP8000-2 Clipl: 10.0.0.82

ERS8800 Clipl:10.0.0.44

-~ SPB Fabric 2

s

Net 192.168.10.0/2

\

L

router isis

exit

redistribute direct
redistribute direct enable

1sis apply redistribute direct

interface loopback 2
ip address 192.168.10.1/24
exit
router isis
redistribute direct
redistribute direct enable
exit
isis apply redistribute direct

= We also redistribute directs on the boundary border routers since this will typically be the case

anyway




RIP config

» Clipl: 10.0.0.41 VSP4000-1

1/13

VSP8000-1 Clipl: 10.0.0.81 <

A

Clip1: 10.0.0.43 VSP4000-C 1/19

SPB Fabric 1

.

1/48

1-/4\\’

A
e 1/47

172.16.255.0/30

RIPv2

RIPv2

172.16.255.4/30

W 1/17

ERS8800 Clipl:10.0.0.44

2/16

-

A

119 | W

Net 172.16.10.0/24

1/47

Clip1: 10.0.0.42 VSP4000-2 Mg

Setting tagging
on the RIP
links, as we
might have to
have multiple
RIP interfaces if
multiple routing
domains (VRFs
/ L3VSNS) were
In use

interface GigabitEthernet 1/47
encapsulation dotlqg
brouter vlan 3900 subnet 172.16.255.1/30
ip rip enable
ip rip receive version rip2
ip rip send version rip2

exit

router rip enable

interface GigabitEthernet 1/47
encapsulation dotlqg
brouter vlan 3900 subnet 172.16.255.5/30
ip rip enable
ip rip receive version rip2
ip rip send version rip?2

exit

router rip enable

1/13

K [1/17

Net 192.168.10.0/24

/v VSP8000-2 Clipl: 10.0.0.82

interface GigabitEthernet 1/13
encapsulation dotlg
brouter vlan 3900 subnet 172.16.255.2/30
ip rip enable
ip rip receive version rip2
ip rip send version rip?2

exit

router rip enable

interface GigabitEthernet 1/13

encapsulation dotlqg
brouter vlan 3900 subnet 172.16.255.6/30
ip rip enable
ip rip receive version rip2
ip rip send version rip2
exit
router rip enable




IS-IS =» RIP Redistribution - Config

Clip1: 10.0.0.43 VSP4000-C i Q 172.16.255.0130 _|p routes ERS8800 Clipl: 10.0.0.44
. 1/47 RIPv2 U—— 3/1 .
SPB Fabric1 | YA / \ WX | SPB Fabric 2
Fabric1 Internal IP Routes /?@ 1/48 2/16 et K‘Fabricz Internal IP Routes
71/48 - RIPvV2 3/2
/ IProutes = 172 16.255.4/30 ‘ WA |
: | 119 | /K 11717 — :
t
Net 172.16.10.0/24 L4t 1/13< IFroutes Net 192.168.10.0/24
> Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82 <

> Clipl:

10.0.0.41VSP4000-1 VSP8000-1Clip1: 10.0.0.81 ¢

‘ P |
113 R (1/17

e

IP AI’OU_teS 1/47

= \We redistribute
only ISIS Internal
routes to the RIP
border links

no ip alternative-route
route-map isis-internal 1

match metric-type-isis internal

enable . .
exit = We also redistribute
e ibute isic direct routes, as the
edicteinate ioie enabie | oiemamemet border nodes might
el e have some (here
exit ) the CLIPS)

ip rip apply redistribute isis
ip rip apply redistribute direct




1IS-IS € RIP Redistribution - Config

» Clipl: 10.0.0.41 VSP4000-1 VSP8000-1Clip1: 10.0.0.81«
e i’P—ﬂ
IP routes 1/47 1/13 routes
< y 1/19 |- »X LW 1/17
Clip1: 10.0.0.43 VSP4000-C IP routes’ 172.16.255.0/30 e ERS8800 Clipl:10.0.0.44
_ 1/47 RIPv2 ——
SPB Fabric 1| WA |- \ A | SPB Fabric 2
Fabricl Internal IP Routes‘ o, 1/48 2/16 K‘FvaE[l(;Z Internal IP Routes
Fabric2 External IP Routes Fabncl External IP Routes
1/48 Irp—ﬁ RIPv2 Irp—ﬂ
routes - 177 16.255.4/30 routes
I | 1/19 | % | | WX 1/17 L i
Net 172.16.10.0/24 [PJoutes 1/47 1/13< IFroutes Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82 «-
(”’/”+ router isis ‘

redistribute rip
redistribute rip metric-type external
redistribute rip enable

ex1it

isis apply redistribute rip

= \We redistribute only RIP routes into ISIS as External routes




Preventing route reflection of ISIS Externals

1ar RIPv2 L=y

SPB Fabric1 | YA

Fabricl Internal IP Routes‘ 1/48 2/16

®

I | 1/19 IIP.(x | — |I ;(K 11/17
t t
Net 172.16.10.0/24 o 1/47 1/13 P routes

Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82
route-map "peer-externals" 1

match metric-type-isis external

> Clip1: 10.0.0.41 VSP4000-1 VSP8000-1 Clip1: 10.0.0.81 *
e ;P— |
IP routes /47 1/13 'IP routes
Clip1: 10.0.0.43 VSP4000-C 1/19 LMK =m0 o l;fo'lﬁeil’ ¥ ER88800 Clip1: 10.0.0.44

SPB Fabric 2

VFabric2 Internal IP Routes

Fabric2 External IP Routes ‘ ;Fabncl External IP Routes
1/48 [r— RIPvV2
IP routes 172.16.255.4/30 |P routes

Net 192.168.10. 0/24

=

set ip-preference 130
enable
exit
router isis
accept route-map "peer-externals"
exit
isis apply accept

= Bump up the preference value (decrease preference) for ISIS External routes received
from peer border router so that they will never replace the same RIP route if available




1IS-IS €=» RIP Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

_, VSP8000-1Clip1: 10.0.0.81

-

IP routes 1/47

2 — I

1/13 IP routes

Clip1: 10.0.0.43 VSP4000-C 1/19 | o

172.16.255.0/30

L /17 ERS8800 Clipl: 10.0.0.44

s IP routes LIP routes
. RIPv2 N——
SPB Fabric 1 [ S | \ A | SPB Fabric 2
Fabricl Internal IP Rguges‘ 1/48 2/16 - K‘Fg_b{ng Internal IP Routes
Fabric2 External IP Routes ‘ Fabr|c1 External IP Routes
/ IP?outE? RIPv2 IPAro tés?
172.16.255.4/30 -
I i 1/19 | W% | | W& 1/17 L i

IP rout IP rout
Net 172.16.10.0/24 [PJoutes 1/47 113 L8 Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82 ]

VSP8000-1:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP O IB 100
10.0.0.42 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP O IB 100
10.0.0.43 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP O IB 100
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.1 GlobalRouter 2 1/13 RIP O IB 100
172.16.255.0 255.255.255.252 172.16.255.2 - 1 1/13 Loc 0 DB 0
172.16.255.4 255.255.255.252 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7

VSP8000-2:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 4 IB 100
10.0.0.42 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 4 IB 100
10.0.0.43 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 4 IB 100
10.0.0.81 255.255.255.255 vsP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.5 GlobalRouter 2 1/13 RIP 4 IB 100
172.16.255.0 255.255.255.252 vspP8000-1 GlobalRouter 10 4051 ISIS O IBs 7
172.16.255.4 255.255.255.252 172.16.255.6 - 1 1/13 Loc 0 DB 0
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBs 7

= Looking good




1IS-IS €=» RIP Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

»

|P routes 1/47

VSP8000-1 Clipl: 10.0.0.81

2 — I

1/13 IP routes

Clip1: 10.0.0.43 VSP4000-C 1/19 | o

172.16.255.0/30

L /17 ERS8800 Clipl: 10.0.0.44

s IP routes LIP routes
. RIPv2 N——
SPB Fabric 1 [ S | \ A | SPB Fabric 2
Fabricl Internal IP Rguges‘ 1/48 2/16 - K‘Fg_b{ng Internal IP Routes
Fabric2 External IP Routes ‘ Fabr|c1 External IP Routes
/ IP?outE? RIPv2 IPAro tés?
172.16.255.4/30 -
I i 1/19 | W% | | W& 1/17 L i

IP rout IP rout
Net 172.16.10.0/24 [rroutes i/47 1/13< IFroutes Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82 —

VSP4000-1:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 Loc 0 DB 0
10.0.0.42 255.255.255.255 vspP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.43 255.255.255.255 vsP4000-C GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 172.16.255.2 GlobalRouter 2 1/47 RIP 7 IB 100
10.0.0.82 255.255.255.255 172.16.255.2 GlobalRouter 2 1/47 RIP 7 IB 100
10.0.0.88 255.255.255.255 172.16.255.2 GlobalRouter 2 1/47 RIP 7 IB 100
172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 172.16.255.1 - 1 1/47 Loc 0 DB 0
172.16.255.4 255.255.255.252 vsP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 172.16.255.2 GlobalRouter 2 1/47 RIP 7 IB 100

VSP4000-2:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 vsP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 LoC 0 DB 0
10.0.0.43 255.255.255.255 vsP4000-C GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 5 IB 100
10.0.0.82 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 5 IB 100
10.0.0.88 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 5 IB 100
172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 vsP4000-1 GlobalRouter 10 4051 ISIS O IBs 7
172.16.255.4 255.255.255.252 172.16.255.5 - 1 1/47 Loc 0 DB 0
192.168.10.0 255.255.255.0 172.16.255.6 GlobalRouter 2 1/47 RIP 5 IB 100

* Looking good




1IS-IS €=» RIP Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

-

IP routes 1/47

VSP8000-1 Clipl: 10.0.0.81

-es

1/13 IP routes
| W 1/17

Clip1: 10.0.0.43 VSP4000-C 1/19 | o

172.16.255.0/30

ER88800 Clip1: 10.0.0.44

1/47 IP routes RIPY? LIP routes
/ \/ o
SPB Fabric 1., | X » \j .. SPB Fabric 2
Fabricl Internal IP RQUBESK kﬁ 1/48 2/16 K‘Fg_b{l(z Internal IP Routes
Fabric2 External IP Routes Fabr|c1 External IP Routes
1/48 Ir—P t = RIPv2 IP -
4 rou eS 172.16.255.4/30 o 93
I i 1/19 | % | | W (1/17 |
Net 172.16.10.0/24 [Proutes 1/47 113 lw Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82

VSP4000-C:1#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VSpP4000-1 GlobalRouter 10 4051 ISIS O IBsS 7
10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 10 4051 ISIS O IBsS 7
10.0.0.43 255.255.255.255 10.0.0.43 - 1 0 Loc 0 DB 0
10.0.0.81 255.255.255.255 VSP4000-1 GlobalRouter 2 4051 ISIS 0 IBS 7
10.0.0.82 255.255.255.255 VSP4000-1 GlobalRouter 2 4051 ISIS 0 IBS 7
10.0.0.88 255.255.255.255 VSP4000-1 GlobalRouter 2 4051 ISIS 0 IBS 7
172.16.10.0 255.255.255.0 172.16.10.1 - 1 0 Loc 0 DB 0
172.16.255.0 255.255.255.252 vSpP4000-1 GlobalRouter 10 4051 ISIS O IBs 7
172.16.255.4 255.255.255.252 VvSpP4000-2 GlobalRouter 10 4051 ISIS O IBs 7
192.168.10.0 255.255.255.0 VSP4000-1 GlobalRouter 2 4051 ISIS 0 IBS 7

ERS8800:5#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VvsSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.42 255.255.255.255 VvsSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.43 255.255.255.255 VvsSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.81 255.255.255.255 VvSpP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.82 255.255.255.255 VSP8000-2 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 Loc 0 DB 0
172.16.10.0 255.255.255.0 VSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
172.16.255.0 255.255.255.252 vsSp8000-1 GlobalRout~ 10 4051 1ISIsS O IBS 7
172.16.255.4 255.255.255.252 vsSpP8000-2 GlobalRout~ 10 4051 1ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 Loc 0 DB 0

= Looking good; we could enable IP ECMP on these nodes
= Note that the ERS8800 is able to handle ISIS External routes, just that it handles them in the same

way as ISIS Internal routes

il



1IS-I1S €=>» RIP Redistribution - Checking

Clip1: 10.0.0.41 VSP4000-1

-

IP routes 1/47

VSP8000-1Clip1: 10.0.0.81

——

1/13 |P routes

IP routes

1/19

172.16.255.0/30
RIPv2

RIPv2
172.16.255.4/30

}‘- Fabric 2

——
|P routes

Net 172.16.10.0/24 1/47

-

Clip1: 10.0.0.42 VSP4000-2

117 :
1/13 © Net192.168.10.0/24
VSP8000-2 Clipl: 10.0.0.82

ER58800 Clipl: 10.0.0.44 <

VSP4000-C:1#% show isis spbm ip-unicast-fib all ERS8800:5#% show isis spbm ip-unicast-fib all
SPBM IP-UNICAST FIB ENTRY INFO SPBM IP-UNICAST FIB ENTRY INFO
VRF DEST OUTGOING SPBM PREFIX PREFIX IP ROUTE OUTGOING SPBM PREFIX u

VRF ISID ISID Destination NH BEB VLAN INTERFACE COST COST TYPE PREFERENCE VRF ISID Destination NH BEB VLAN INTERFACE COST COST
GRT - - 10.0.0.41/32 VSP4000-1 4051 1/47 10 1 Internal 7 GRT - 10.0.0.41/32 VSP8000-1 4051 3/1 10 2
GRT - - 10.0.0.41/32 VSP4000-1 4052 1/47 10 1 Internal 7 GRT - 10.0.0.41/32 VSP8000-1 4052 3/1 10 2
GRT - - 10.0.0.42/32 VSP4000-2 4051 1/48 10 1 Internal 7 GRT - 10.0.0.41/32 VSP8000-2 4051 3/2 10 2
GRT - - 10.0.0.42/32 VSP4000-2 4052 1/48 10 1 Internal 7 GRT - 10.0.0.41/32 VSP8000-2 4052 3/2 10 2
GRT - - 10.0.0.81/32 VSP4000-1 4051 1/47 10 2 External 7 GRT - 10.0.0.42/32 VSP8000-1 4051 3/1 10 2
GRT - - 10.0.0.81/32 VSP4000-1 4052 1/47 10 2 External 7 GRT - 10.0.0.42/32 VSP8000-1 4052 3/1 10 2
GRT - - 10.0.0.81/32 VSP4000-2 4051 1/48 10 2 External 7 GRT - 10.0.0.42/32 VSP8000-2 4051 3/2 10 2
GRT - - 10.0.0.81/32 VSP4000-2 4052 1/48 10 2 External 7 GRT - 10.0.0.42/32 VSP8000-2 4052 3/2 10 2
GRT - - 10.0.0.82/32 VSP4000-1 4051 1/47 10 2 External 7 GRT - 10.0.0.43/32 VSP8000-1 4051 3/1 10 2
GRT - - 10.0.0.82/32 VSP4000-1 4052 1/47 10 2 External 7 GRT - 10.0.0.43/32 VSP8000-1 4052 3/1 10 2
GRT - - 10.0.0.82/32 VSP4000-2 4051 1/48 10 2 External 7 GRT - 10.0.0.43/32 VSP8000-2 4051 3/2 10 2
GRT - - 10.0.0.82/32 VSP4000-2 4052 1/48 10 2 External 7 GRT - 10.0.0.43/32 VSP8000-2 4052 3/2 10 2
GRT - - 10.0.0.88/32 VSP4000-1 4051 1/47 10 2 External 7 GRT - 10.0.0.81/32 VSP8000-1 4051 3/1 10 1
GRT - - 10.0.0.88/32 VSP4000-1 4052 1/47 10 2 External 7 GRT - 10.0.0.81/32 VSP8000-1 4052 3/1 10 1
GRT - - 10.0.0.88/32 VSP4000-2 4051 1/48 10 2 External 7 GRT - 10.0.0.82/32 VSP8000-2 4051 3/2 10 1
GRT - - 10.0.0.88/32 VSP4000-2 4052 1/48 10 2 External 7 GRT - 10.0.0.82/32 VSP8000-2 4052 3/2 10 1
GRT - - 172.16.255.0/30 VSP4000-1 4051 1/47 10 1 Internal 7 GRT - 172.16.10.0/24 VSP8000-1 4051 3/1 10 2
GRT - - 172.16.255.0/30 VSP4000-1 4052 1/47 10 1 Internal 7 GRT - 172.16.10.0/24 VSP8000-1 4052 3/1 10 2
GRT - - 172.16.255.4/30 VSP4000-2 4051 1/48 10 1 Internal 7 GRT - 172.16.10.0/24 VSP8000-2 4051 3/2 10 2
GRT - - 172.16.255.4/30 VSP4000-2 4052 1/48 10 1 Internal 7 GRT - 172.16.10.0/24 VSP8000-2 4052 3/2 10 2
GRT - - 192.168.10.0/24 VSP4000-1 4051 1/47 10 2 External 7 GRT - 172.16.255.0/30 VSP8000-1 4051 3/1 10 1
GRT - - 192.168.10.0/24 VSP4000-1 4052 1/47 10 2 External 7 GRT - 172.16.255.0/30 VSP8000-1 4052 3/1 10 1
GRT - - 192.168.10.0/24 VSP4000-2 4051 1/48 10 2 External 7 GRT - 172.16.255.4/30 VSP8000-2 4051 3/2 10 1
GRT - - 192.168.10.0/24 VSP4000-2 4052 1/48 10 2 External 7 GRT - 172.16.255.4/30 VSP8000-2 4052 3/2 10 1

Note,
ERS8800
cannot make
the
difference
between ISIS
External and
Internal
routes

E_



Testing failure on border RIP link

interface gigabitEthernet 1/47 Clip1: 10.0.0.41 VSP4000-1 VSP8000-1 Clip1: 10.0.0.81
shutdown
exit - ||PAI’OU_t€:S] 1/47 1/13 iPAroutéSj
7 K % K 1/17 i
Clip1: 10.0.0.43 VSP4OOO-(13/47 119 M 17 i 30 1 routes 3/1ER58800 Clip1: 10.0.0.44
/ CI— \Y N—— .
SPB Fabric1 .| YA [ WX | SPB Fabric 2
Fabricl Internal IP Routes }bﬁ 1/48 2/16 - K‘F&b[i(z Internal IP Routes
Fabric2 External IP RoutesZ | ° d gFabricl External IP Routes
/ 1/48 —_—— RIPvV2 — 3/2
IP routes 172.16.255.4/30 IP routes
I i 1/19 | »% | !I 3"“1/17 — i
IP t t
Net 172.16.10.0/24 [Ploutes 1/47 1/13< IFroutes Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82

= RIP is not known as being fast to converge

= But in this deployment model, RIP is running over a single link and failure of that
link iImmediately removes all RIP routes on the Fabric boundary node, so the

solution provides sub-second failover anyway
= Link restoration is also quick as a RIP update will immediately be sent as soon as
the RIP link Is restored




Testing failure on border RIP link

Clip1: 10.0.0.41 VSP4000-1

-

_, VSP8000-1Clip1: 10.0.0.81

2 — I

Clip1: 10.0.0.43 VSP4000-C

IP routes 1/47 1/13 'IP routes
1/19 Lol J%ﬂ —— | R 1/17
IP routes . ’ IP routes

Looe )

RIPv2

ERS8800 Clip1: 10.0.0.44
Looo )

SPB Fabric1 | YA \j SPB Fabric 2
Fabricl Internal IP Rguges‘ 1/48 2/16 K‘Fg_b{ng Internal IP Routes
Fabric2 External IP Routes Fabr|c1 External IP Routes
/ IP?outE? RIPv2 IP ro tes
172.16.255.4/30 e
I i 1/19 | % | | W 1/17 |

IP rout IP rout
Net 172.16.10.0/24 [PJoutes 1/47 113 l&U_eS 5 Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clip1: 10.0.0.82 N

VSP8000-1:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VvSP8000-2 GlobalRouter 2 4051 ISIS 0 IBS 130
10.0.0.42 255.255.255.255 VvSP8000-2 GlobalRouter 2 4051 ISIS 0 IBS 130
10.0.0.43 255.255.255.255 VvSP8000-2 GlobalRouter 2 4051 ISIS 0 IBS 130
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 VSP8000-2 GlobalRouter 2 4051 ISIS 0 IBS 130
172.16.255.4 255.255.255.252 vspP8000-2 GlobalRouter 10 4051 ISIS O IBs 7
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7

VSP8000-2:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 9 IB 100
10.0.0.42 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 9 IB 100
10.0.0.43 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 9 IB 100
10.0.0.81 255.255.255.255 vsP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.5 GlobalRouter 2 1/13 RIP 9 IB 100
172.16.255.4 255.255.255.252 172.16.255.6 - 1 1/13 LoCc 0 DB 0
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBs 7

= VSP8000-1 is now Iinstalling the ISIS External (from RIP) routes from VSP8000-2




Testing failure on border RIP link

Clip1: 10.0.0.41 VSP4000-1

-

Clip1: 10.0.0.43 VSP4000-C

> |P routes 1/47 1/13 'IP routes
1/19 Lol J%ﬂ —— | R 1/17
IP routes . ’ IP routes
Looe )

RIPv2

VSP8000-1 Clipl: 10.0.0.81

2 — I

ERS8800 Clip1: 10.0.0.44
Looo )

IP t
Net 172.16.10.0/24 routes | 1/47

SPB Fabric1 | YA \j SPB Fabric 2
Fabricl Internal IP Rguges‘ 1/48 2/16 K‘Fg_b{ng Internal IP Routes
Fabric2 External IP Routes Fabr|c1 External IP Routes
/ IP?outE? RIPv2 IP ro tes
172.16.255.4/30 e
I i 1/19 | % | | W 1/17 |

1/13

IP t
routes Net 192.168.10. 0/24

Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82 -
VSP4000-1:1#% show ip route VSP4000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 LoC 0 DB 0 10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 LoC 0 DB 0
10.0.0.43 255.255.255.255 vSP4000-C GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.43 255.255.255.255 vSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 vSP4000-2 GlobalRouter 2 4051 ISIS O IBS 130 10.0.0.81 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 13 1IB 100
10.0.0.82 255.255.255.255 vSP4000-2 GlobalRouter 2 4051 ISIS O IBS 130 10.0.0.82 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 13 1IB 100
10.0.0.88 255.255.255.255 vSP4000-2 GlobalRouter 2 4051 ISIS O IBS 130 10.0.0.88 255.255.255.255 172.16.255.6 GlobalRouter 2 1/47 RIP 13 1IB 100
172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.4 255.255.255.252 172.16.255.5 - 1 1/47 LoC 0 DB 0
192.168.10.0 255.255.255.0 VSP4000-2 GlobalRouter 2 4051 ISIS O IBS 130 192.168.10.0 255.255.255.0 172.16.255.6 GlobalRouter 2 1/47 RIP 13 1IB 100

= VSP4000-1 is now Iinstalling the ISIS External (from RIP) routes from VSP4000-2




Testing failure on border RIP link

Clip1: 10.0.0.41 VSP4000-1

-

Clip1: 10.0.0.43 VSP4000-C

IP routes 1/47 1/13 'IP routes
1/19 | o J%ﬂ = | W 1/17
IP routes . ’ IP routes

Looe )

VSP8000-1 Clipl: 10.0.0.81

2 — I

ERS8800 Clipl:10.0.0.44

. 1/47 RIPv2 ===y 3/1
SPB Fabric 1. | WA |~ . SPB Fabric 2
Fabricl Internal IP Rguges‘ A 1/48 2/16 . K‘FvaE[l(;Z Internal IP Routes
Fabric2 External IP Routes B Fabricl External IP Routes
/ 1/48 - RIPv2 ——— 3/2
IP routes 172.16.255.4/30 IP routes
I i 119 | »X | | W 1/17 - |
Net 172.16.10.0/24 [PJoutes 1/47 1/13< IFroutes Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82

VSP4000-C:1#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VSpP4000-1 GlobalRouter 10 4051 ISIS O IBsS 7
10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 10 4051 ISIS O IBsS 7
10.0.0.43 255.255.255.255 10.0.0.43 - 1 0 Loc 0 DB 0
10.0.0.81 255.255.255.255 VSP4000-2 GlobalRouter 2 4051 ISIS 0 IBS 7
10.0.0.82 255.255.255.255 VSP4000-2 GlobalRouter 2 4051 ISIS 0 IBS 7
10.0.0.88 255.255.255.255 VSP4000-2 GlobalRouter 2 4051 ISIS 0 IBS 7
172.16.10.0 255.255.255.0 172.16.10.1 - 1 0 Loc 0 DB 0
172.16.255.4 255.255.255.252 vsSpP4000-2 GlobalRouter 10 4051 ISIS O IBs 7
192.168.10.0 255.255.255.0 VSP4000-2 GlobalRouter 2 4051 ISIS 0 IBS 7

ERS8800:5#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 VSP8000-2 GlobalRout~ 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 VSP8000-2 GlobalRout~ 10 4051 ISIS O IBS 7
10.0.0.43 255.255.255.255 VSP8000-2 GlobalRout~ 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 VvSpP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.82 255.255.255.255 VSP8000-2 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 Loc 0 DB 0
172.16.10.0 255.255.255.0 VSP8000-2 GlobalRout~ 10 4051 1ISIS O IBS 7
172.16.255.4 255.255.255.252 vsSpP8000-2 GlobalRout~ 10 4051 1ISIsS O IBS 7
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 Loc 0 DB 0

= Looking good

il



Redistributing Default route In

> Clip1: 10.0.0.41 VSP4000-1

one direction - Config

VSP8000-1 Clipl: 10.0.0.81

<

ip rip default-listen enable
exit

The route-map policy will match any (ISIS) route but replace it with (inject) a default route
If VSP8000 remains isolated and has no ISIS routes it will cease to announce a default route

We are also taking the pre-caution of configuring a corresponding default static black-hole
route on the VSP8000s with a preference of 8

If a valid ISIS default route exists, this will have a higher preference of 7 and will replace the
static black-hole default route

If a valid ISIS default route does not exist, then any traffic received from the other fabric
which cannot be handled via more specific routes, will be dropped on the VSP8000s

We also delete the RIP redistribution of direct routes, as we no longer needed it now

And RIP interfaces need to be configured to supply default route on one side and accept it on
the other

e ;P—ﬂ
IP routes 1/47 1/13 routes
Clip1: 10.0.0.43 VSP4000-C 119 | MR =S50 [‘)gf!ﬁ““’” ER88800 Clip1: 10.0.0.44
SPB Fabric1 .| YA |_— \j SPB Fabric 2
Fabricl Internal IP Routes | “: ¥ 1/48 2/16 K‘Fg_b{ng Internal IP Routes
Fabric2 External Default Route Fabr|c1 External IP Routes
=y Irﬁﬁ RIPv2 IP -
routes - 172 16.255.4/30 rou 93
I 1/19 | »% | | W l1/17 i
Net 172.16.10. 0/24  Default 1/47 113 Default Net 192.168.10. 0/24
Clip1: 10.0.0.42 VSP4000- 2\ VSP8000-2 Clipl: 10.0.0.82
interface GigabitEthernet 1/47
ip prefix-list "default" 0.0.0.0/0

route-map "inject-default" 1
set injectlist "default"
enable
exit
router rip
redistribute isis route-map "inject-default"
no redistribute direct
exit
ip rip apply redistribute isis
ip route 0.0.0.0 0.0.0.0 255.255.255.255 weight 65535 preference 8
interface GigabitEthernet 1/13
ip rip default-supply enable
exit

E_



Redistributing Default route in one direction - Checking

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clipl: 10.0.0.81

I;;T____T‘ﬁ ﬁ;Z____:‘W
routes /47 1/13 routes
Clip1: 10.0.0.43 VSP4000-C 119 | MR = omo ) MK 117 ERS8800 Clipl: 10.0.0.44
_ Lo RIPvV?2 (W= 3/1 _
SPB Fabric1l | A |- YA |  SPB Fabric 2
Fabricl Internal IP Routes | 1/48 2/16 K‘FgE{iCZ Internal IP Routes
Fabric2 External Default Route B Fabricl External IP Routes
/ 1/48 - RIPvV2 — 3/2
IP routes 172.16.255.4/30 IP routes
I i 1/19 | [;(fxl | .Ifxl /17 H /
t D t
Net 172.16.10.0/24  Default 1/47 Vs = Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82 N

VSP8000-1:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.42 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.43 255.255.255.255 172.16.255.1 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.1 GlobalRouter 2 1/13 RIP 8 IB 100
172.16.255.0 255.255.255.252 172.16.255.2 - 1 1/13 Loc 0 DB 0
172.16.255.4 255.255.255.252 vsp8000-2 GlobalRouter 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBs 7

VSP8000-2:1#% show ip route

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.41 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.42 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.43 255.255.255.255 172.16.255.5 GlobalRouter 2 1/13 RIP 8 IB 100
10.0.0.81 255.255.255.255 vsP8000-1 GlobalRouter 10 4051 ISIS O IBs 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoC 0 DB 0
10.0.0.88 255.255.255.255 ERS8800 GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.255.5 GlobalRouter 2 1/13 RIP 8 IB 100
172.16.255.0 255.255.255.252 vsP8000-1 GlobalRouter 10 4051 ISIS O IBs 7
172.16.255.4 255.255.255.252 172.16.255.6 - 1 1/13 Loc 0 DB 0
192.168.10.0 255.255.255.0 ERS8800 GlobalRouter 10 4051 ISIS O IBs 7

= There is no default ISIS route in Fabric2, so the black-hole defaults are active

E_




Redistributing Default route in one direction - Checking

Clip1: 10.0.0.41 VSP4000-1

VSP8000-1 Clipl: 10.0.0.81

-ave -vresr
IP routes /47 1/13 'IP routes
b 1719 | W | Wl1/17 B1= 10 O
Cllpl. 10.0.0.43 VSP4000-C Default 172.16.255.0/30 Default ERS8800 Ipl: .0.0.
iy L====  Rpy2 Lﬁ-w |
3 Fabric YA MA | SPB Fabric 2
Fabricl Internal IP Routes g 1/48 2/16 ; K‘FabncZ Internal IP Routes
1 — - VaEmiL o
Fabric2 External Default Route Fabricl External IP Routes
/ 1/48 Irﬁﬁ RIPv2 Irﬁﬂ
routes - 172 16.255.4/30 routes
I i 1/19 | »% | | W% 1/17 = i
Default 1/47 1/13 Default
Net 172.16.10.0/24 Loooy L oo Net 192.168.10.0/24
Clipl: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82 —
VSP4000-1:1#% show ip route VSP4000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
0.0.0.0 0.0.0.0 172.16.255.2 GlobalRouter 2 1/47 RIP 22 1IB 100 0.0.0.0 0.0.0.0 172.16.255.6 GlobalRouter 2 1/47 RIP 10 1IB 100
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 LOC O DB 0 10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 10.0.0.42 - 1 0 LOC O DB 0
10.0.0.43 255.255.255.255 vSpP4000-C GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.43 255.255.255.255 VvSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP4000-C GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 172.16.255.1 - 1 1/47 LOC O DB 0 172.16.255.0 255.255.255.252 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 VvSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.255.4 255.255.255.252 172.16.255.5 - 1 1/47 LOC O DB 0

= Fabricl border nodes are now learning just a default route from RIP




Redistributing Default route in one direction - Checking

Clip1: 10.0.0.41 VSP4000-1

-

IP routes 1/47

VSP8000-1 Clipl: 10.0.0.81

-es

1/13 IP routes

> Clip1: 10.0.0.43 VSP4000-C 119 | MR = omo ) MK 117 ERS8800 Clipl: 10.0.0.44 <
_ ooy RIPvV?2 ooy 3/1 _
SPB Fabric1l | A |- SPB Fabric 2
Fabricl Internal IP Routes‘ 1/48 2/16 - [‘Fabr|c2 Internal IP Routes
» ammi A
Fabric2 External Default Route £ Fabricl External IP Routes
IS —=——  RIPv2 —— 3/2
IP routes 172.16.255.4/30 IP routes
I 1/19 | % | | W 1/17 - i
Default 1/47 1/13 Default
Net 172.16.10. 0/24 L oo L oo Net 192.168.10.0/24
Clip1: 10.0.0.42 VSP4000-2 VSP8000-2 Clipl: 10.0.0.82
VSP4000-C:1#% show ip route ERS8800:5#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VREF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
0.0.0.0 0.0.0.0 VSP4000-1 GlobalRouter 2 4051 ISIS 0 IBS 7 10.0.0.41 255.255.255.255 vSP8000-1 GlobalRout~ 10 4051 ISIS O IBS 7
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255 vSP8000-1 GlobalRout~ 10 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.43 255.255.255.255 vSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
10.0.0.43 255.255.255.255 10.0.0.43 - 1 0 Loc 0 DB 0 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRout~ 10 4051 ISIS O IBS 7
172.16.10.0 255.255.255.0 172.16.10.1 - 1 0 LoCc 0 DB 0 10.0.0.82 255.255.255.255 vSP8000-2 GlobalRout~ 10 4051 ISIS O IBS 7
172.16.255.0 255.255.255.252 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.88 255.255.255.255 10.0.0.88 - 1 0 LoCc 0 DB 0
172.16.255.4 255.255.255.252 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 172.16.10.0 255.255.255.0 VSP8000-1 GlobalRout~ 10 4051 1ISIS O IBS 7
172.16.255.0 255.255.255.252 vSP8000-1 GlobalRout~ 10 4051 ISIS O IBS 7
172.16.255.4 255.255.255.252 vSpP8000-2 GlobalRout~ 10 4051 ISIS O IBS 7
192.168.10.0 255.255.255.0 192.168.10.1 - 1 0 LoCc 0 DB 0
= Fabricl nodes now have a default route

= Fabric2 has no default ISIS route (it could, but this was not done in this setup)

il



Redistributing Default route in one direction - Checking

Clip1: 10.0.0.41 VSP4000-1

-

IP routes 1/47
> Clip1: 10.0.0.43 VSP4000-C 119 | K
SPB Fabric 1

Fabricl Internal IP R

outes \
Fabric2 External Default Route
N,

Net 172.16.10. 0/24
Clip1: 10.0.0.42 VSP4000-2

-_re

IP I’OUtES

1/19 | o K
Default 1/47
Lo

172.16.255.0/30

172.16.255.4/30

rA—ﬂ
IP routes

| W al1/17
Default
oo

VSP8000-1 Clipl: 10.0.0.81

-es

1/13 IP routes

| R 11/17
Default

ERS8800 Clipl:10.0.0.44

\] SPB Fabric 2
K‘Fabr|c2 Internal IP Routes

VEEEL A

Fabrlcl External IP Routes

L [

Net 192.168.10.0/24

VSP8000-2 Clipl: 10.0.0.82

VSP4000-C:

1#% show isis spbm ip-unicast-fib all

SPBM IP-UNICAST FIB ENTRY INFO

Destination

.42/32
.255.0/30
.255.0/30
.255.4/30
.255.4/30

VSP4000-1
VSP4000-1
VSP4000-2
VSP4000-2
VSP4000-1
VSP4000-1
VSP4000-2
VSP4000-2
VSP4000-1
VSP4000-1
VSP4000-2
VSP4000-2

OUTGOING
INTERFACE

P RPRPRPRPRPRPRPRPEPRPERENMNNMDMNDDN

PREFIX
TYPE

External
External
External
External
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

= \\/e can see
S default route
IS advertised
as an
External ISIS
route

B N N N N N B N e |




Routing towards a Primary Firewall

Leveraging I1S-1S External routes




Routing to a Primary Firewall

VSP-3

spbm link metric 10
gl "“ =~ - “

spbm link
metric 10

£ ]‘r - (l‘ J_‘_ - ’ i J
" D ¥ it
) i
5" s Bt/ f
spbm link metric 10 -

VSP-4 VSP-2 Secondary-FW

= Both Primary and Secondary FWs advertise the same IP route(s)

— Typically a default route
ke all SPB Fabric nod

ne goal is to ma

Nis Is not possib

—
Secondary FW, connected
T

e using

SPB internal metric (SPB

— Even if the Primary FW IP route metric is made lower (on VSP-1) than the metric used for the
same route to the Secondary FW (on VSP-2)

— =» VSP-4 will always prefer to go to VSP-2, because a shorter SPB path than going to VSP-1

to VSP-2 iIs on an SPB s

es always go to the Primary FW (even if the

nortest path)

SIS “Internal” IP routes, because the IP route with the lowest

path to VSP-1 vs SPB pat

n to VSP-2) will always be preferred

E_



Setup, Equipment & Software used

VSP4000-1

VSP8000-1

Primary-FW

VSP4000-2

= VSP4000-1, VSP4000-2

— VSP 4850GTS-PWR+ /
6.1.0.0 B021

[ 1 | |
32! i, 3 (1 1 ]|
I SR N
1o

VSP8000-2

Secondary-FW

= VSP8000-1

— VSP 8404 /6.1.0.0 B0O21
= Slotl 8424GT
= Slot2 8418XSQ
= \VSP8000-2

— VSP 8242XSQ /6.1.0.0_B021




Port Config

v

VSP4000-1

1/47 1/13

VSP8000-1

Primary-FW

2/16

1/13

VSP4000-2 .\

no shutdown

exit

vlan members remove 1 1/47,1/48
interface gigabitEthernet 1/47,1/48

no spanning-tree mstp

VSP8000-2
™

Secondary-FW

vlan members remove 1 1/13,1/17,2/16
interface gigabitEthernet 1/13,1/17,2/16
no shutdown
no spanning-tree mstp
exit




SPB Global Config

prompt VSP4000-1
interface loopback 1
ip address 10.0.0.41/32
exit
spbm
router isis
system-id 00bb.0000.4100
manual-area 49.0000
ip-source-address 10.0.0.41
spbm 1
spbm 1 nick-name 0.00.41

spbm 1 b-vid 4051-4052 primary 4051

spbm 1 ip enable
exit

vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan

router isis enable
cfm spbm mepid 41
cfm spbm enable

prompt VSP4000-2
interface loopback 1
ip address 10.0.0.42/32
exit
spbm
router isis
system-id 00bb.0000.4200
manual-area 49.0000
ip-source-address 10.0.0.42
spbm 1
spbm 1 nick-name 0.00.42
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 42
cfm spbm enable

> VSP4000-1 VSP8000-1 / Primary-FW

})' 1/47 113 })' 117 -

I B .

(] 1 ]|

1/48 2/16

I I

b b T
1/47 - 1/13 1/17 T T 1

VSP4000-2 VSP8000-2 Secondary-FW

prompt VSP8000-2
interface loopback 1

ip address 10.0.0.82/32

exit
spbm
router isis

prompt VSP8000-1
interface loopback 1
ip address 10.0.0.81/32
exit
spbm
router isis
system—-id 00bb.0000.8100
manual-area 49.0000
ip-source-address 10.0.0.81
spbm 1
spbm 1 nick-name 0.00.81
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 81
cfm spbm enable

system-id 00bb.0000.8200

manual-area 49.0000

ip-source-address 10.0.0.82

spbm 1

spbm 1 nick-name 0.00.82

spbm 1 b-vid 4051-4052 primary 4051

spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 82
cfm spbm enable




SPB Interface Config

VSP4000-1

Primary-FW

VSP8000-1
1/47 1/13 1/17
/ 10
I i L |
10148 =

e fl 102/16

10
= 1/4? anll13s < 1/17

VSP4000-2 VSP8000-2

interface GigabitEthernet 1/47,1/48
isis
isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable
exit

Secondary-FW

interface GigabitEthernet 1/13,2/16
isis
isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable
exit

= All ISIS NNI links use default SPBM L1-metric of 10




|P Shortcuts Direct Redistribution

VSP4000-1 VSP8000-1 Primary-FW
&47 ==
T T
- ; T T T
W A >
ke T 1
T
1/47 s 1/13 S 1/17 T 1 1
VSP4000-2 | —~ VSP8000-2 Secondary-FW

router isis
redistribute direct
redistribute direct enable
exit
isis apply redistribute direct

= Redistribution of direct routes will most likely be in place, so we enable it

E_




Firewalls Static Route = ISIS External Route

VSP4000-1 ., VSP8000-1 Primary-FW
}’ 1/47 1/13 })' 117 6 | m—-——
[ | [ |
192.168.255.4/30 T T T
1/48 2/16

}’ MA | o) 168255030 E-:-E
1/47 - 1/13 1/17 AT T T

VSP4000-2 VSP8000-2 Secondary-FW

interface GigabitEthernet 1/17 interface GigabitEthernet 1/17
brouter vlan 3901 subnet 192.168.255.5/30 brouter vlan 3901 subnet 192.168.255.1/30
exit exit
ip route 0.0.0.0 0.0.0.0 192.168.255.6 weight 100 ip route 0.0.0.0 0.0.0.0 192.168.255.2 weight 200
router isis router isis
redistribute static redistribute static
redistribute static metric-type external redistribute static metric-type external
redistribute static enable redistribute static enable
exit exit
isis apply redistribute static isis apply redistribute static

= \We create a default static route
= And we redistributed into ISIS as an “External”’ route




Firewalls Static Route =» ISIS External Route - Checkin

VSP4000-1 VSP8000-1 Primary-FW
0.0.0.0/0 to VSP-1 / y

SPB-metric = 10

External-metric = 100 \’ 1/47 1/13 \’ 1/17 6 l---l
0.0.0.0/0 to VSP-2 4 10 S 192.168.255.4/30 | M - -

SPB-metric = 20 (1 1 |

i e 4

External-metric = 200

101/48

|VSP4000-1:1#% show isis spbm ip-unicast-fib all

SPBM IP-UNICAST FIB ENTRY INFO

0.0.0.0/0 to VSP-1 | VRF DEST OUTGOING SPBM PREFIX PREFIX IP ROUTE
SPB-metric = 20 \’ VRF ISID ISID Destination NH BEB VLAN INTERFACE COST COST TYPE PREFERENCE
External-metric = 100 GRT - - 0.0.0.0/0 VSP8000-1 4051 1/47 10 100 External 7
0.0.0.0/0 to VSP-2 K GRT - - 0.0.0.0/0 VSP8000-1 4052 1/47 10 100 External 7
SPB-metric = 10 1/47 . _1} GRT - - 0.0.0.0/0 VSP8000-2 4051 1/48 20 200 External 7
: i 1 GrT - - 0.0.0.0/0 VSP8000-2 4052 1/47 20 200 External 7
External-metric = 200 GRT - - 10.0.0.42/32 VSP4000-2 4051 1/48 10 1 Internal 7
. W h VSP4000-2 N I O e
- - LU0, - nterna
e Can See ere GRT - - 10.0.0.81/32 VSP8000-1 4052 1/47 10 1 Internal 7
that the VSP4000S GRT - - 10.0.0.82/32 VSP8000-2 4051 1/48 20 1 Internal 7
GRT - - 10.0.0.82/32 VSP8000-2 4052 1/47 20 1 Internal 7
are Seeln bOth GRT - - 192.168.255.0/30  VSP8000-2 4051 1/48 20 1 Internal 7
g GRT - - 192.168.255.0/30  VSP8000-2 4052 1/47 20 1 Internal 7
GRT - - 192.168.255.4/30  VSP8000-1 4051 1/47 10 1 Internal 7
defaUIt routes aS GRT - - 192.168.255.4/30  VSP8000-1 4052 1/47 10 1 Internal 7
External VSP4000-2:1#% show isis spbm ip-unicast-fib all
SPBM IP-UNICAST FIB ENTRY INFO
" The EXternaI rOUte VRF DEST OUTGOING SPBM PREFIX PREFIX IP ROUTE
Wlth the |OW€St VRF ISID ISID Destination NH BEB VLAN INTERFACE COST COST TYPE PREFERENCE
. . GRT - - 0.0.0.0/0 VSP8000-1 4051 1/48 20 100 External 7
Preflx-COSt WlnS GRT - - 0.0.0.0/0 VSP8000-1 4052 1/47 20 100 External 7
GRT - - 0.0.0.0/0 VSP8000-2 4051 1/47 10 200 External 7
_ The Internal GRT - - 0.0.0.0/0 VSP8000-2 4052 1/47 10 200 External 7
GRT - - 10.0.0.41/32 VSP4000-1 4051 1/48 10 1 Internal 7
SPB COSt |S GRT - - 10.0.0.41/32 VSP4000-1 4052 1/48 10 1 Internal 7
GRT - - 10.0.0.81/32 VSP8000-1 4051 1/48 20 1 Internal 7
Ignored GRT - - 10.0.0.81/32 VSP8000-1 4052 1/47 20 1 Internal 7
GRT - - 10.0.0.82/32 VSP8000-2 4051 1/47 10 1 Internal 7
GRT - - 10.0.0.82/32 VSP8000-2 4052 1/47 10 1 Internal 7
GRT - - 192.168.255.0/30  VSP8000-2 4051 1/47 10 1 Internal 7
GRT - - 192.168.255.0/30  VSP8000-2 4052 1/47 10 1 Internal 7
GRT - - 192.168.255.4/30  VSP8000-1 4051 1/48 20 1 Internal 7
GRT - - 192.168.255.4/30  VSP8000-1 4052 1/47 20 1 Internal 7




Firewalls Static Route = ISIS External Route - Checking

0.0.0.0/0 to VSP-1
SPB-metric = 10
External-metric = 100

0.0.0.0/0 to VSP-2
SPB-metric = 20
External-metric = 200

0.0.0.0/0 to VSP-1
SPB-metric = 20
External-metric = 100

0.0.0.0/0 to VSP-2
SPB-metric = 10

External-metric = 200

VSP4000-2 VSP8000-2

> VSP4000-1

MA |1/47

VSP8000-1

4

4

101/48

\’ 192.168.255.0/30

P,
4

1/47

- 113

Primary-FW
1 1 |
A 17 g
192.168.255.4/30 T T T

1/17 2

VSP4000-1:1#%

show ip route

Secondary-FW

192.168.255.0
192.168.255.4

NH

MASK NEXT VRF/ISID
0.0.0.0 VSP8000-1 GlobalRouter
255.255.255.255 10.0.0.41 -
255.255.255.255 vSP4000-2 GlobalRouter
255.255.255.255 vSP8000-1 GlobalRouter
255.255.255.255 vSP8000-2 GlobalRouter
255.255.255.252 vsSP8000-2 GlobalRouter
255.255.255.252 vsSP8000-1 GlobalRouter

INTER
COST FACE

4051
1 0
10 4051
10 4051
20 4051
20 4051
10 4051

VSP4000-2:1#% show ip route

IP Route - GlobalRouter

AGE TYPE PRF

AGE TYPE PRF DST MASK

0 IBS 7 0.0.0.0 0.0.0.0

0 DB 0 10.0.0.41 255.255.255.255
0 IBS 7 10.0.0.42 255.255.255.255
0 IBS 7 10.0.0.81 255.255.255.255
0 IBS 7 10.0.0.82 255.255.255.255
0 IBS 7 192.168.255.0 255.255.255.252
0 IBS 7 192.168.255.4 255.255.255.252

Which gives us the desired routing table

Note that the cost (in orange) associated with the chosen route is the External metric
In software versions prior to 6.1.0.0 and 5.1.1.4 the Internal SPB-metric would show as cost in the routing table

NH

NEXT VRF/ISID
VSP8000-1 GlobalRouter
VSP4000-1 GlobalRouter
10.0.0.42 -

VSP8000-1 GlobalRouter
vVSP8000-2 GlobalRouter
vVSP8000-2 GlobalRouter
VSP8000-1 GlobalRouter




Firewalls Static Route = ISIS External Route - Checking

VSP4000-1 \VSPSOOO-l Primary-FW
1/17 6 [ § ] |
il ] | ||
192.168.255.4/30 | N N W
> (1 1 |
102/16
> [ | | |
192.168.255.0/30 g nmmmn
[ | | |
1/17 AT T T
VSP8000-2 Secondary-FW
VSP8000-1:1#% show ip route VSP8000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
0.0.0.0 0.0.0.0 192.168.255.6 GlobalRouter 100 1/17 STAT 0 IB 5 0.0.0.0 0.0.0.0 192.168.255.2 GlobalRouter 200 1/17 STAT 0 IB 5
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS 0 IBS 7 10.0.0.41 255.255.255.255 VSP4000-1 GlobalRouter 20 4051 ISIS O IBS 7
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 20 4051 ISIS 0 IBS 7 10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0 10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 .LOC 0 DB 0
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252 192.168.255.1 - 1 1/17 LOC 0 DB 0
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LoC 0 DB 0 192.168.255.4 255.255.255.252 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7

= We still have a little problem in that
VSP8000-2 prefers its static route

— This may or may not be a problem

Static routes by default have a higher preference (5) than
ISIS (7)

We could just decrease the preference of the VSP8000-
. ive > 7 i



Firewalls Static Route = ISIS External Route

VSP4000-1 VSP8000-1

Primary-FW

10 2/16

1/13 1/17
- 192.168.255.4/30 | - N .

192.168.255.0/30 g nmmmn

il 1/17

VSP4000-2 VSP8000-2

Secondary-FW

Instead we are going to demonstrate how we can use an
ISIS Accept policy on VSP8000-2 to increase the
preference for only the I1SIS External routes we receive
from VSP8000-1

— We force the preference to 4 which is < Static’s 5

This approach is also better if we are learning the default
route from the Firewalls using OSPF instead of Static
routes

route-map pref-prim-fw 1
match metric-type-isis external
set ip-preference 4
enable
exit
router isis
accept adv-rtr 0.00.81 route-map pref-prim-fw
accept adv-rtr 0.00.81 enable
exit
isis apply accept




Firewalls Static Route = ISIS External Route - Checking

IP Route - GlobalRouter

VSP8000-1
VSP4000-1
VSP4000-2
VSP8000-1
10.0.0.82

192.168.255.1

VSP4000-1 VSP8000-1 Primary-FW
1/47 1/13 1/17 6 |AEE A
10 . .
192.168.255!;30 T T T
102/16
I B N
10 192.168.255.0/30 | g pmmmn
I B .
1/47 1/17 AT T T
VSP4000-2 VSP8000-2 Secondary-FW
VSP8000-1:1#% show ip route VSP8000-2:1#% show ip route
IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK
0.0.0.0 0.0.0.0 192.168.255.6 GlobalRouter 100 1/17 STAT O IB 5 0.0.0.0 0.0.0.0
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.41 255.255.255.255
10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.42 255.255.255.255
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0 10.0.0.81 255.255.255.255
10.0.0.82 255.255.255.255 VvSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255
192.168.255.0 255.255.255.252 VSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0 255.255.255.252
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LoCc 0 DB 0 192.168.255.4 255.255.255.252

= Looking good

= |n fact, by doing this, VSP8000-2

Static route is not active anymore)

VSP8000-1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

GlobalRouter

AGE TYPE PRF

IS now no longer redistributing a default route into ISIS (because its




Firewalls Static Route = ISIS External Route - Checking

VSP4000-1

v

MA |1/47

1/13

VSP8000-1

MA |17 6

4
I

101/48

10

10

Primary-FW

K 192.168.255.4/30
>

102/16

\’ 192.168.255.0/30

P,
4

V4T WalilS

VSP4000-2

(’

1/17 2

VSP8000-2

Secondary-FW

VSP8000-2:1#% show isis spbm ip-unicast-fib all

VSP4000-1:1#% show isis lsdb ip-unicast

PREFIX

I-SID ADDRESS LENGTH METRIC
- 10.0.0.41 32 1

- 10.0.0.42 32 1

- 10.0.0.81 32 1

- 192.168.255.4 30 1

- 0.0.0.0 0 100

- 10.0.0.82 32 1

- 192.168.255.0 30 1

METRIC
TYPE

Internal
Internal
Internal
Internal
External
Internal
Internal

VRFE
__________ VRF ISID
HOST

NAME GRT -
GRT -
VSP4000-1 GRT -
VSP4000-2 GRT -
VSP8000-1 GRT -
VSP8000-1 GRT -
VSP8000-1 GRT -
VSP8000-2 GRT -
VSP8000-2 GRT -
GRT -

DEST

ISID Destination NH BEB VLAN
- 0.0.0.0/0 VSP8000-1 4051
- 0.0.0.0/0 VSP8000-1 4052
- 10.0.0.41/32 VSP4000-1 4051
- 10.0.0.41/32 VSP4000-1 4052
- 10.0.0.42/32 VSP4000-2 4051
- 10.0.0.42/32 VSP4000-2 4052
- 10.0.0.81/32 VSP8000-1 4051
- 10.0.0.81/32 VSP8000-1 4052
- 192.168.255.4/30 VSP8000-1 4051
- 192.168.255.4/30 VSP8000-1 4052

OUTGOING
INTERFACE

COST

PREFIX
TYPE

External
External
Internal
Internal
Internal
Internal
Internal
Internal
Internal
Internal

IP ROUTE
PREFERENCE

B S e e R A

= Here we see that there is only one default ISIS External route now and VSP8000-2 is accepting it

E_



Firewalls Static Route = ISIS External Route - Checking

alternative

IP Route - GlobalRouter

NH
VRF/ISID

AGE TYPE PRF

VSP8000-1
192.168.255.2
VSP4000-1
VSP4000-2
VSP8000-1
10.0.0.82
192.168.255.1

VSP4000-1 VSP8000-1 Primary-FW
1/47 1/13 1/17 6 |AEE A
10 192.168.255.4/30 | B S E.
S5 el T T T
102/16
I B
10 192.168.255.0/30 | g pm mm B
1 1 |
1/47 1/17 2T T T
VSP4000-2 VSP8000-2 Secondary-FW
VSP8000-1:1#% show ip route alternative VSP8000-2:1#% show ip route
IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK
0.0.0.0 0.0.0.0 192.168.255.6 GlobalRouter 100 1/17 STAT 0 IB 5 0.0.0.0 0.0.0.0
10.0.0.41 255.255.255.255 VSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 0.0.0.0 0.0.0.0
10.0.0.42 255.255.255.255 VSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.41 255.255.255.255
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0 10.0.0.42 255.255.255.255
10.0.0.82 255.255.255.255 VSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.81 255.255.255.255
192.168.255.0 255.255.255.252 VSP8000-2 GlobalRouter 10 4051 ISIS 0 IBS 7 10.0.0.82 255.255.255.255
192.168.255.4 255.255.255.252 192.168.255.5 - 1 1/17 LOC O DB 0 192.168.255.0 255.255.255.252
192.168.255.4 255.255.255.252

On VSP8000-2 we can see the static route ready as an alternative route
In this case it suits us; should the default ISIS route disappear then the local static route will replace it immediately

VSP8000-1

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

GlobalRouter

oo oooooo
i
w
2]




Primary Firewall failure

VSP4000-1

101/48

|
o)
W

VSP8000-1

102/16

Primary-FW

>
\’ 192.168.255.0/30

2

Secondary-FW

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST
0.0.0.0 0.0.0.0 VvSP8000-2 GlobalRouter 200 4051 ISIS O IBS 7 0.0.0.0
10.0.0.41 255.255.255.255 VvSP4000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.41
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.42
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LOC 0 DB 0 10.0.0.81
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 192.168.255.0

= |mmediate switchover

= Restoration Is also immediate

.255.
.255.
.255.
.255.
.255.

255
255
255
255
252

192.168.255.2
VSP4000-1
VSP4000-2
VSP8000-1
10.0.0.82
192.168.255.1

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

AGE TYPE PRF

5
IBS 7
IBS 7
IBS 7
DB 0
DB 0




Primary Firewall failure

VSP4000-1

v

})’ 1/47

101/48

P,
4

1/13

VSP8000-1

Primary-FW

>
192.168.255.0/30

2

Secondary-FW

VSP4000-2:1#% show ip route

IP Route - GlobalRouter

VSP4000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST
0.0.0.0 0.0.0.0 VvSP8000-2 GlobalRouter 200 4051 ISIS O IBS 7 0.0.0.0
10.0.0.41 255.255.255.255 10.0.0.41 - 1 0 LOC 0 DB 0 10.0.0.41
10.0.0.42 255.255.255.255 vSP4000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.42
10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.81
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 10.0.0.82
192.168.255.0 255.255.255.252 vSP8000-2 GlobalRouter 20 4051 ISIS O IBS 7 192.168.255.0

= |mmediate switchover

= Restoration Is also immediate

.255.
.255.
.255.
.255.
.255.

255
255
255
255
252

VSP8000-2
VSP4000-1
10.0.0.42
VSP8000-1
VSP8000-2
VSP8000-2

NH
VRF/ISID

GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter
GlobalRouter

AGE TYPE PRF




Routing between ISIS (SPB) and BGP(MPLS)
using Primary & Backup paths

Leveraging |S-IS Accept policies + 1S-IS External routes
(a)with GRT & IBGP
(b) with VRFs & no IBGP




Connecting SPB Fabric to BGP/MPLS Core

VSP8000-1 8600A
I
I
eBGP
VSP4000 : 86OOG 8600C
, Primary path 1
e AS | A

Slmulate
\ MPLS
- p 65002'65001 Network eBG

VSP8000-2 8600B

\m

L}
Net 172.16.0.0/16 Net 192.168.0.0/17

._______ﬁ________
x
>
Swn
w

= |tis desired that all traffic flowing between the SPB cloud and the BGP cloud follow the Primary path
over VSP8000-1 and that the path over VSP8000-2 only be used in case of failure of the Primary path

= Configuration should avoid spelling out individual subnets in redistribution route-maps

— l.e. if new BGP or ISIS subnets appear, there should be no need to reconfigure the redistribution on the
border routers

= (a) Case where SPB GRT IP Shortcuts are used
— Following BGP by the book, and using iBGP with local-pref attribute between VSP8000-1 & VSP8000-2
= (b) Case where SPB VRF L3VSN is used

— We lack IBGP support on VRFs; so here we have to use a different approach in order to avoid BGP routes
from distant ASes (here 65003) being reflected back into the MPLS core network

E_



Connecting SPB Fabric to BGP/MPLS Core — Case (a)

VSP8000-1 8600A

eBGP
S 8600G
- [Primary F’ath | Slmulate

MPLS

Network eBG

VSP4000

| AS

AS
b 65003

65002 ' 65001

Net 172.16.0.0/16 ¥t eB:GP AAAA ol Net 192._168.0.0/17
VSP8000-2 ! 8600B
= Case (a)
— The SPB nodes will be redistributing BGP routes into IP Shortcuts and vice
versa

— VSP8000-1 and VSP8000-2 will have an IBGP peering to each other

— The BGP nodes have a single routing instance in all cases and in this setup
8600A, 8600B & 8600G are simulating a BGP/MPLS network




Connecting SPB Fabric to BGP/MPLS Core — Case (b)

VSP8000-1 8600A

|
|
eBGP |
|
86006 I
|
Primary path | I
Sll\r/ln;llaSte @ I @ o
65003
Network eBG:P
|
|
|
|
!

VSP4000

| AS

65002 ' 65001

Net 172.16.0.0/16 a - eB:GP Net 192.168.0.0/17
VSP8000-2 8600B
= Case (b)
— The SPB nodes will be redistributing BGP routes into a VRF extended via
L3VSN

— There cannot be any IBGP peering on a VRF, as we lack this support today

— The BGP nodes have a single routing instance in all cases and in this setup
8600A, 8600B & 8600G are simulating a BGP/MPLS network




Setup, Equipment & Software used

VSP8000-1 8600A

2/8 eBGP 2/5
VSP4000 8600G | 8600C
- s . v 3/11
 SPB . Imulate 3/5 4/30
‘ ' Network eBGP
—

65002 65001

L | S :
lNet 172.16.0 0/16 113 ' 3/ N t 192.1 168 0 0/17
Y | s8= |2/8 eBGP 2/5 S5l : e
- . |

VSP8000-2 ' 8600B

= \/'SP4000 = VSP8000-1

— VSP 8404 /6.1.0.0_B021
~ VSP 4850GTS / 6.1.0.0_B021 o saonaT

= 8600A, 8600B, 8600G, 8600C = Slot2 8418XSQ
_ 7.2.25.0GA " VSP8000-2

— VSP 8242XSQ /6.1.0.0_B021




Port & MLT Config

no spanning-tree stp 1 ports 2/5,3/2,3/30
interface gigabitEthernet 2/5,3/2,3/30

» VSP8000-1 8600A < ‘ no shutdown

exit
MA o8

VSP4000 / » @\ 8600G 8600C
1/47 3/1
— | WA 4/30
Jvo 2/16 3/30

1/13

3/12

1/48
el @

2/8 2/5 no spanning-tree stp 1 ports 4/30
vlan members remove 1 1/47.1/48 interface gigabitEthernet 4/30 _
interface gigabitEthernet 1/47,1/48 VSP8000-2 /// 86008 exiio shutdown

no shutdown
no spanning-tree mstp k\\\
exit no spanning-tree stp 1 ports 3/5,3/11,3/12

interface gigabitEthernet 3/5,3/11,3/12
no shutdown
exit

vlan members remove 1 1/13,2/8,2/16
interface gigabitEthernet 1/13,2/8,2/16
no shutdown
no spanning-tree mstp
exit

no spanning-tree stp 1 ports 2/5,3/3,3/30
interface gigabitEthernet 2/5,3/3,3/30

no shutdown
exit




SPB Global Config

VSP8000-1 /

prompt VSP4000
interface loopback 1
ip address 10.0.0.40/32
exit
spbm
router isis
system-id 00bb.0000.4000
manual-area 49.0000
ip-source-address 10.0.0.40
spbm 1
spbm 1 nick-name 0.00.40
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 40
cfm spbm enable

8600A

}’ 2/8

2/16 3/30
312
oYy _
2/8 2/5 3/3
VSP8000-2 8600B

2/5
32 8600G
3/11

8600C

3/5 4/30

prompt VSP8000-2
interface loopback 1
ip address 10.0.0.82/32
exit
spbm
router isis
system-id 00bb.0000.8200
manual-area 49.0000
ip-source-address 10.0.0.82
spbm 1
spbm 1 nick-name 0.00.82
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 82
cfm spbm enable

prompt VSP8000-1
interface loopback 1
ip address 10.0.0.81/32
exit
spbm
router 1isis
system-id 00bb.0000.8100
manual-area 49.0000
ip-source-address 10.0.0.81
spbm 1
spbm 1 nick-name 0.00.81
spbm 1 b-vid 4051-4052 primary 4051
spbm 1 ip enable
exit
vlan create 4051 name "B-VLAN-1" type spbm-bvlan
vlan create 4052 name "B-VLAN-2" type spbm-bvlan
router isis enable
cfm spbm mepid 81
cfm spbm enable

E_



SPB Interface Config

Clip1: 10.0.0.81 VSP8000- 1

8600A

=@«

3/30

N ~ I
I

Clip1: 10.0.0.82 VSP8000-2

interface GigabitEthernet 1/47,1/48
isis
isis spbm 1
isis hello-auth type hmac-md5 key fabricisspb key-id 111
isis enable
exit

-

8600B

3/11
@ - @

3/12

8600G 8600C

interface GigabitEthernet 1/13,2/16

isis
isis
isis
isis
exit

spbm 1
hello-auth type hmac-md5 key fabricisspb key-id 111
enable

= All ISIS NNI links use default SPBM L1-metric of 10




IGP (OSPF) Config

Clip1: 10.0.0.81 VSP8000-1 8600A Clip1:10.0.0.11

79
}’ 2/8 9766’955 8600G
Clip1: 10.0.0.40 VSP4000 1/13| KN =5 o5 25503 "2 8600C
1/47 S N 192.168.255.20/30
\’  SPB 10 Simulate 4/30
Ve N~ b 2/16 N3/30| MPLS
3 Network
o N
o1 MA | o) 16805541307 6656\%
IK 3/3 o
2/5 O
i
Clip1: 10.0.0.82VSP8000-2 8600B Clipl: 10.0.0.12

interface loopback 1
ip address 10.0.0.12/32
ip ospf
exit
interface GigabitEthernet 2/5,3/3,3/30

interface loopback 1
ip address 10.0.0.11/32
ip ospf
exit
interface GigabitEthernet 2/5,3/2,3/30

brouter port 2/5 vlan 2500 subnet 192.168.255.1/30
brouter port 3/30 vlan 2508 subnet 192.168.255.9/30
brouter port 3/2 vlan 2512 subnet 192.168.255.13/30
ip ospf port 3/2,3/30 enable

exit

router ospf
router-id 10.0.0.11

exit

router ospf enable

brouter port 2/5 vlan 2504 subnet 192.168.255.5/30
brouter port 3/30 vlan 2508 subnet 192.168.255.10/30
brouter port 3/3 vlan 2516 subnet 192.168.255.17/30
ip ospf port 3/3,3/30 enable

exit

router ospf
router-id 10.0.0.12

exit

router ospf enable

E_



IGP (OSPF) Config cont

Clip1: 10.0.0.81 VSP8000-1 8600A Clip1:10.0.0.11

A

Clip1: 10.0.0.40 VSP4000 13| MR 5
1/47 &
\ P | ep o Simulate
R N S 2/16 N3/30| MPLS
’ 3 Network
o N
e MA | o) 168.255.4/30% 6656\%
IK o5 3/3 »\6%?’
Sl
Clip1: 10.0.0.82VSP8000-2 8600B Clipl: 10.0.0.12

ip ospf
exit

brouter port
brouter port
brouter port
ip ospf port
exit
router ospf

exit

interface loopback 1
ip address 10.0.0.10/32

interface GigabitEthernet 3/11,3/12,3/5

router-id 10.

router ospf enable

795 7 Clip1: 10.0.0.10
2/8 2/5 68 255 8600G
192.168.255.0/30 \72/3 8600C
3/1

192.168.255.20/30

4/30

.\\

|
Net 192.168.0.0/17

3/11 vlan 2512 subnet 192.168.255.14/30
3/12 vlan 2516 subnet 192.168.255.18/30
3/5 vlan 2520 subnet 192.168.255.21/30
3/11,3/12 enable

0.0.10

interface loopback 1

ip address 192.168.0.1/17
exit
interface GigabitEthernet 4/30

brouter vlan 2520 subnet 192.168.255.22/30

exit




BGP Config

Clipl: 10.0.0.81 VSPSOOO—l\ 8600A Clipl: 10.0.0.11
I

X
b4 2/8

1/13

Clip1: 10.0.0.40 VSP4000

bV,

A

1/13

Clip1: 10.0.0,10
eBGP_2/5 8955 8600G
192.168.255.0/30 5 23, : 8600C
! 2 192.168.255.20/30
| 10 Simulate 3/5 | 4/30 AS
o 1 B> 83030 MPLS 65003

2o

Clip1: 10.0.0.82 VSP8000-2

8600B Clipl: 10.0.0.12

3/11
Lo
S
— Network
o
192.168.255.4/30” o
313 o2
218 eBGP 2/5 \O
I Sl

eB G'P

. .

|__ router bgp

Net 192 no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.3
exit

router bgp
no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.12

router bgp
no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.10
exit
router bgp 65001 enable

router bgp 65003 enable
router bgp
network 192.168.0.0/17
neighbor 192.168.255.21
neighbor 192.168.255.21 remote-as 65001
neighbor 192.168.255.21 enable
exit

router bgp
no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.11

exit

router bgp 65001 enable

router bgp
neighbor 192.168.255.2
neighbor 192.168.255.2 remote-as 65002
neighbor 192.168.255.2 enable
neighbor 10.0.0.12
neighbor 10.0.0.12 remote-as 65001
neighbor 10.0.0.12 update-source 10.0.0.11
neighbor 10.0.0.12 next-hop-self enable
neighbor 10.0.0.12 enable
neighbor 10.0.0.10
neighbor 10.0.0.10 remote-as 65001
neighbor 10.0.0.10 update-source 10.0.0.11
neighbor 10.0.0.10 next-hop-self enable
neighbor 10.0.0.10 enable

exit

exit

router bgp 65001 enable

router bgp
neighbor 192.168.255.6
neighbor 192.168.255.6 remote-as 65002
neighbor 192.168.255.6 enable
neighbor 10.0.0.11
neighbor 10.0.0.11 remote-as 65001
neighbor 10.0.0.11 update-source 10.0.0.12
neighbor 10.0.0.11 next-hop-self enable
neighbor 10.0.0.11 enable
neighbor 10.0.0.10
neighbor 10.0.0.10 remote-as 65001
neighbor 10.0.0.10 update-source 10.0.0.12
neighbor 10.0.0.10 next-hop-self enable
neighbor 10.0.0.10 enable

exit

router bgp
neighbor 192.168.255.22
neighbor 192.168.255.22 remote-as 65003
neighbor 192.168.255.22 enable
neighbor 10.0.0.11
neighbor 10.0.0.11 remote-as 65001
neighbor 10.0.0.11 update-source 10.0.0.10
neighbor 10.0.0.11 next-hop-self enable
neighbor 10.0.0.11 enable
neighbor 10.0.0.12
neighbor 10.0.0.12 remote-as 65001
neighbor 10.0.0.12 update-source 10.0.0.10
neighbor 10.0.0.12 next-hop-self enable
neighbor 10.0.0.12 enable

exit




Forcing paths with BGP and SPB — Case (a) GRT IP Shortcuts

Clip1: 10.0.0.81 VSP8000-1 8600A Clipl: 10.0.0.11
Clip1: 10.0.0,10
2/8 eBGP 2/5 8600G |

| 8600C
Primary path | :
6 AS | AS

7 b 3
S cop Simulate 351 4/30 AS
i NS " 65002:65001 Nl\e/ltfl)vl_osrk @eBg:p @ 65003
g 5 @ e
Net 172.16.0.0/16 i:?i 218 eBGP 2/5 37 | Net 192.168.0.0/17
. I

Clip1: 10.0.0.82 VSP8000-2 - 8600B Clip1: 10.0.0.12

= \We are now going to look at the case where BGP Is redistributed into
SPB GRT IP Shortcuts




Case (a) GRT IP Shortcuts — Redistribution Config

Clip1: 10.0.0.81 VSP8000-1 8600A Clip1: 10.0.0.11
792 7 Clip1: 10.0. O|10
218 eBGP 2/5 8955 8600G
Clip1: 10.0.0.40 VSP4000 2 | 192.168. 255 0/30, 23 8600C
3/11 192. 168 255.20/30

AS:AS
65002'65001

s:\r/lnb 35 1 430 AS
Network eBGlP o
3/12

192.168 255.8/3

Q I
: 192.168.255.4/30 66'\6\% S \ :
218 eBGP 2/5 3/3 6«5’?« I Net 192.168.0.0/17

I ,\g’L :

Clip1: 10.0.0.82VSP8000-2 ' 8600B Clipl: 10.0.0.12 '

interface loopback 2
ip address 172.16.0.41/16
exit
router isis
redistribute direct
redistribute direct enable
exit
isis apply redistribute direct




Case (a) GRT IP Shortcuts — BGP Config

Clip1: 10.0.0.81 VSP8000-1

8600A Clip1:10.0.0.11

Net 172.16.0.0/16

interface GigabitEthernet 2/8
brouter vlan 2500 subnet 192.168.255.2/30
exit
router bgp
no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.81
exit
router bgp 65002 enable
router bgp
neighbor 192.168.255.1
neighbor 192.168.255.1 remote-as 65001
neighbor 192.168.255.1 enable

neighbor 10.0.0.82

neighbor 10.0.0.82 remote-as 65002
neighbor 10.0.0.82 update-source 10.0.0.81
neighbor 10.0.0.82 next-hop-self enable
neighbor 10.0.0.82 enable

exit

Clip1: 10.0.0.82VSP8000-5ﬁ

Simulate

o
@
o)
AS | AS o)
! ) MPLS
65002 ' 650013 ‘“—31 Network
| 8 Qp
192.168.255.4/30™ 1665‘6\
2/8 eBGP 2/5 313 e
I le

8600B Clipl: 10.0.0.12

interface GigabitEthernet 2/8
brouter vlan 2504 subnet 192.168.255.6/30
exit
router bgp
no auto-summary
no synchronization
no bgp aggregation
router-id 10.0.0.82
exit
router bgp 65002 enable
router bgp
neighbor 192.168.255.5
neighbor 192.168.255.5 remote-as 65001
neighbor 192.168.255.5 enable

neighbor 10.0.0.81

neighbor 10.0.0.81 remote-as 65002
neighbor 10.0.0.81 update-source 10.0.0.82
neighbor 10.0.0.81 next-hop-self enable
neighbor 10.0.0.81 enable

exit

35 1 4/30 AS
CBGP 65003

e

|
Net 192.168.0.0/17

792, Clip1:10.0.0110
218 eBGP 25 6325, 800G
192.168. 255 0/30 2% : —
N 192.168.255.20/30
16




Case (a) GRT IP Shortcuts — BGP Local-Preference

Clip1: 10.0.0.81 VSP8000-1 8600A Clip1: 10.0.0.11 <
- 7997 Clip1: 10.0. O|1O
2/8 eBGP 2/5 8955 8600G
Clip1: 10.0.0.40 VSP4000 2.168. 255 0130, 23 8600C
Primary path | E iyl 3/11 192. 168 255.20/30
I 3/5 l 4/30
2 65AO?)2: 65AoSo1§3/30 M ) 65AOSO3
| C Network eBG.P
: o N !
: 192.168.255.4/30" 166,'\6\% L \ i
Net 172.16.0.0/16 2/8 e$GP 2/5 3/3 »\6%' : Net 192.168.0.0/17
I
Clip1: 10.0.0.82VSP8000-5\ - 8600B Cllpl 10.0.0.12 -
| |no router bgp enable no router bgp enable
router bgp router bgp
bgp default local-preference 200 bgp default local-preference 200
exit exit
router bgp 65002 enable router bgp 65001 enable
no router bgp enable no router bgp enable
router bgp router bgp
bgp default local-preference 20 bgp default local-preference 20
exit exit
router bgp 65002 enable router bgp 65001 enable
= BGP local-PREF is by default set to 100 (higher value is higher preference)

= So we Increase it on VSP8000-1 & 8600A and decrease it on VSP8000-2 and 8600B

E_



Case (a) GRT IP Shortcuts — BGP Local-Preference - Checking

Clip1: 10.0.0.81 VSP8000-1

8600A Clip1:10.0.0.11

Net 172.16.0.0/16

Clip1: 10.0.0.82 VSP8000-2

79> Clip1: 10.0.0,10
76
eEBCEF’ 2/5 <9€aSS. 86“)0(3 |
1168.255.0/30 5 2% -
ry path | % N 192. 168 255.20/30
AS | As 1B Simulate 3/5| 4/30 e
| A | L 65003
650021650013 g ork eBG'P
1 ol |
Q
192.168.#55.4/30a 166\6\% ! | \ |
2/8 eBGP 2/5 3’:@ @ | Net1921680.0/17
| A I

8600B Clip1: 10.0.0.12

VSP8000-1:1#% show ip route

10.0.0.40
10.0.0.81
10.0.0.82
172.16.0.0
192.168.0.0

PROT AGE TYPE

VSP8000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER

MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE
255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051
255.255.255.255 10.0.0.81 - 1 0 Loc o0 DB 0 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051
255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0
255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051
255.255.128.0 192.168.255.1 GlobalRouter 2 2/8 BGP O IB 45 192.168.0.0 255.255.128.0 VSP8000-1 GlobalRouter 2 4051
255.255.255.252 192.168.255.2 - 1 2/8 LoC 0 DB 0 192.168.255.4 255.255.255.252 192.168.255.6 - 1 2/8

192.168.255.0

Our BGP local-pref attribute config is working as expected

VSP8000-1 has an eBGP route (pref = 45) while VSP8000-2 has an iBGP route (pref = 175)




Case (a) GRT IP Shortcuts — BGP Local-Preference - Checking

Clip1: 10.0.0.81 VSP8000-1 8600A Clip1: 10.0.0.11
' 799 /6. Clip1: 10.0. 0.10
2/8 eBGP 2/5 8955 8600G
3?P.168.255.0/30 23 8600C
- ' 3/11 192. 168 255.20/30
a2 I Simulate / ,
5
65002 l 65001 Network eBG'P
I
N\
* | 192.168.255.4/30 166"\6\% : \ |
| 1238 eBGP 25 3/3%\6%. Net 192.168.0.0/17
1 N
Clip1: 10.0.0.82VSP8000-5\'86008 Clip1: 10.0.0.12

192.168 255.8/3

Net 172.16.0.0/16

VSP8000-2:1#% show ip bgp route
VSP8000-1:1#% show ip bgp route

BGP Routes - GlobalRouter
BGP Routes - GlobalRouter

The total number of bgp routes in this Vrf are 2

The total number of bgp routes in this Vrf are 2 NETWORK/MASK PEER REM ADDR NEXTHOP ADDRESS ORG LOC PREF
NETWORK/MASK PEER REM ADDR  NEXTHOP ADDRESS ORG LOC PREF o
———————————————————————————————————————————————————————————————————————————————————— 192.168.0.0/17 10.0.0.81 10.0.0.81 IGP 200
192.168.0.0/17 192.168.255.1 192.168.255.1 IGP 200 AS PATH: (65001 65003)
AS PATH: (65001 65003) 192.168.0.0/17 192.168.255.5 192.168.255.5 IGP 20
192.168.0.0/17 10.0.0.82 10.0.0.82 IGP 20 AS PATH: (65001 65003)

AS PATH: (65001 65003) I

= QOur BGP local-pref attribute config is working as expected
= VSP8000-1 selects the eBGP route while VSP8000-2 selects the IBGP route




Case (a) GRT IP Shortcuts — ISIS € eBGP Redistribution

] T
Clip1:10.0.0.81 VSP8000-1
ISIS Ext

1/13

.168.255.0/30
I
Primary path 1

2O AS | AS

m

= 65002'65001
|

192.168.255.4/30

Clip1: 10.0.0.40 VSP4000

192.168 255.8/3

N

2/8 eBGP 2/5

route-map "ebgp-routes" 1 | u
permit
match protocol ebgp
set metric-type-isis external
enable

exit

router isis
redistribute bgp n
redistribute bgp route-map "ebgp-routes"
redistribute bgp enable

exit

isis apply redistribute bgp

8600A Clip1:10.0.0.11

Clip1: 10.0. O|10

8555
8600C

192. 168 255.20/30

Simulate

i 3/5 l 4/30 AS
Network eBGlP 05088
I
6'\6\?’Q : | \ i
3/3 6%’?«6 I Net 192.168.0.0/17
\97’ :

8600B Clip1: 10.0.0.12

In the target design, we will expect VSP8000-1 to hold
eBGP routes into the MPLS backbone while VSP8000-2
will have those same routes as IBGP pointing back to
VSP8000-1

— And if VSP8000-1 fails, then VSP8000-2 will have eBGP
routes into the MPLS backbone

Therefore, it makes sense for the VSP8000s to only
redistribute into ISIS eBGP routes (and not iBGP ones)

We also make sure that those eBGP routes get
redistributed into ISIS as “External” routes




Case (a) GRT IP Shortcuts — Reject ISIS Externals from IBGP peer

] D
Clip1:10.0.0.81 VSP8000-1

ISIS Ext

] |
Net 172.16.0.0/16

1/13 | W34,

2/8

eBGP

8600A Clipl: 10.0.0.11
Clip1: 10.0.0,10

2(9

2 65002' 65001©

ZQ?7 )
eBGP_2/5 % 255 8600G |
168255050 E%g 8600C
192. 168 255.20/30

Simulate
MPLS
Network

4/30 AS
65003

\

/11
3/5 l
eBG:P

route-map "reject-externals" 1
no permit
match metric-type-isis external
enable
exit
router isis
accept adv-rtr 0.00.82
accept adv-rtr 0.00.82 route-map
accept adv-rtr 0.00.82 enable
exit
isis apply accept

"reject-externals"

route-map "reject-externals" 1
no permit
match metric-type-isis external
enable
exit
router isis
accept adv-rtr 0.00.81
accept adv-rtr 0.00.81 route-map
accept adv-rtr 0.00.81 enable
exit
isis apply accept

"reject-externals"

VSP8000-2

N

o
M | 102.168.555.4/30” 166'\6\%
218 eBGP 2/5 303 &
I Nig

] |
Net 192.168.0.0/17

8600B Clip1: 10.0.0.12

In this use case we have not had to
modify the protocol priorities

= We don’t want the VSP8000s to accept
ISIS External routes from each other,
as these would otherwise replace the
IBGP routes we want; so we reject
them via an Accept policy




Case (a) GRT IP Shortcuts — ISIS € eBGP Redistribution

Checking

v

Clip1:10.0.0.81 VSP8000-1
ISIS Ext

Net 172.16.0.0/16

Clip1: 10.0.0.82 VSP8000-2

8600A Clip1:10.0.0.11

792, Clipl: 10.0.0:10
eBGP_2/5 % 295 8600G
1168.255.0/30 23
| % N

L0 Simulate

AS | AS ~330] MPLS 3/5'
00
65002 : 650019_3| Network eBG'P

| 8& Q§5 I
192.168.255.4/30™ 66'\6\ :
3/3 ok I
2/8 eBGP 2/5 2O |
1 “% |

8600B Clip1: 10.0.0.12

8600C

192. 168 255.20/30
4/30

AS
65003

]

Net 192.168.0.0/17

VSP4000:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 10.0.0.40 - 1 0 Loc 0 DB 0
10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 VSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.0.0 255.255.0.0 172.16.0.41 - 1 0 Loc 0 DB 0
192.168.0.0 255.255.128.0 VSP8000-1 GlobalRouter 2 4051 ISIS O IBS 7

VSP4000:1#% show isis spbm ip-unicast-fib all

SPBM IP-UNICAST FIB ENTRY INFO
VRF DEST OUTGOING SPBM PREFIX PREFIX IP ROUTE

VRF ISID ISID Destination NH BEB VLAN INTERFACE COST COST TYPE PREFERENCE

GRT - - 10.0.0.81/32 VSP8000-1 4051 1/47 10 1 Internal 7

GRT - - 10.0.0.81/32 VSP8000-1 4052 1/47 10 1 Internal 7

GRT - - 10.0.0.82/32 VSP8000-2 4051 1/48 10 1 Internal 7

GRT - - 10.0.0.82/32 VSP8000-2 4052 1/48 10 1 Internal 7

GRT - - 192.168.0.0/17 VvSP8000-1 4051 1/47 10 2 External 7

GRT - - 192.168.0.0/17 VvSP8000-1 4052 1/47 10 2 External 7

* Looking good

= VSP4000 is
learning the route
from VSP8000-1
only and as an
ISIS External
route

E_



Case (a) GRT IP Shortcuts — ISIS € eBGP Redistribution

Checking

_ T
Clip1:10.0.0.81 VSP8000-1
ISIS Ext

1/1

(8

.168.255.0/30
I
Primary path 1

2O AS | AS

m

= 65002'65001
|

192.168.255.4/30

Clip1: 10.0.0.40 VSP4000
1/4

192.168 255.8/3

Net 172.16.0.0/16

2/8 eBGP 2/5
1

Clip1: 10.0.0.82 VSP8000-2

8600A Clip1:10.0.0.11

8600B Clip1: 10.0.0.12

Clip1: 10.0.0:10

792 7
% 255 8600G
<30 8600C
N 192, 168 255.20/30
Simulate 3/5 | 4/30 e
MPLS
65003
Network eBGIP
6'\6\%6
3/3 6%@6
\97’

e

]
Net 192.168.0.0/17

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vspP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.0.0 255.255.128.0 192.168.255.1 GlobalRouter 2 2/8 BGP 0 IB 45
192.168.255.0 255.255.255.252 192.168.255.2 - 1 2/8 Loc 0 DB 0

VSP8000-2:1#% show ip route

IP Route - GlobalRouter

DST MASK

10.0.0.40 255.255.255
10.0.0.81 255.255.255
10.0.0.82 255.255.255
172.16.0.0 255.255.0.0
192.168.0.0 255.255.128
192.168.255.4 255.255.255

NH

NEXT VRF/ISID
VSP4000 GlobalRouter
VSP8000-1 GlobalRouter
10.0.0.82 -

VSP4000 GlobalRouter
VSP8000-1 GlobalRouter
192.168.255.6 -

PROT AGE

TYPE PRF

= Also looking good, and same as before

= VSP8000-2 still has an IBGP route (pref = 175) which means that our ISIS Accept policy to reject the

ISIS External routes from IBGP peer is working




Case (a) GRT IP Shortcuts — ISIS = eBGP Redistribution

Clip1: 10.0.0.81 VSP8000-1

8600A Clipl:10.0.0.11

|
(N 92 75, Clip1: 10.0.0110
x¢ BGP eBGP_2/5 8955 8600G
. 1Y, .168. 255 0/305 72/3 8600C
2 N 192. 168 255.20/30
AS : AS B4/g S'I\rA“F‘jigte 3/5- 4/30 AS
65002 650013 A ork eB(;.p 65003

1 o S ,

¢ pEp 98.255.4/30” @66"\6\% L \ _—

. | g=ay 28 eBGP 2/5 3/;‘,\6& | Net 192.168.0.0/17
| N I

ip prefix-1list host-routes 0.0.0.0/0 ge 32 le 32
route-map except-host-routes 1
match network host-routes

no permit
enable
exit
route-map except-host-routes 2
permit
enable
exit
router bgp
redistribute isis
redistribute isis route-map except-host-routes
redistribute isis enable
exit
ip bgp apply redistribute isis

8600B Clip1: 10.0.0.12

Given the precautions we have taken in the previous two
slides, it is now safe to simply redistribute I1SIS routes into
BGP

That is because we are now sure that any ISIS routes
Installed on the VSP8000s are ISIS routes from the wider
SPB Fabric (and not routes originating from BGP)

We associate a route-map to suppress BGP redistribution
of ISIS host routes
— The VSP mgmt loopback IPs; it is unlikely these would

need advertising and even if they did, it would be better to
summarize them




Case (a) GRT IP Shortcuts — ISIS = eBGP Redistribution

Checking

Clip1: 10.0.0.81 VSP8000-1
eBGP

~— 8600A Clip1:10.0.0.11

Clip1: 10.0.0.82 VSP8000-2

eBGP 2/5 \ M
1

8600A:5#% show ip bgp route

BGP Routes - GlobalRouter

The total number of routes is 3

NETWORK/MASK PEER REM ADDR  NEXTHOP ADDRESS ORG LOC PREF

172.16.0.0/16 192.168.255.2 192.168.255.2 INC 200
AS PATH: (65002)

172.16.0.0/16 10.0.0.12 10.0.0.12 INC 20
AS_PATH: (65002)

192.168.0.0/17 10.0.0.10 10.0.0.10 IGP 100
AS_PATH: (65003)

= Looking good

\97’
8600B Clipl: 10.0.0.12

792 7 Clip1: 10.0. O|10
218 eBGP 2/5 \)' . 895 8600G
Clip1: 10.0.0.40 VSP4000 v 16825501300 \ M %725, X 32 0, 3000C
1/47 rimary path 1 % CL simula 3/11 192.168.255.20/30
ot | 0 3/5 | 4/30 AS
(% IP'Shortcuts AS | AS K3B3@ MPLS
4 - 65002'650012 B S ork eBGP 65003
: S \ |
: 192.168.255.4/30" [ M A 66'\6\% L \ i
Net 172.16.0.0/16 2/8 3/3 6%1 1 Net 192.168.0.0/17
|
|

I 8600B:5#% show ip bgp route

BGP Routes - GlobalRouter

The total number of routes is 3

NETWORK/MASK PEER REM ADDR  NEXTHOP ADDRESS ORG LOC PREF
172.16.0.0/16 10.0.0.11 10.0.0.11 INC 200
AS PATH: (65002)
172.16.0.0/16 192.168.255.6 192.168.255.6 INC 20
AS PATH: (65002)
192.168.0.0/17 10.0.0.10 10.0.0.10 IGP 100
AS PATH: (65003)




Case (a) GRT IP Shortcuts — Final Checking

Clip1: 10.0.0.81 VSP8000-1

[
Net 172.16.0.0/16 A

Primary path 1

eBGP 2/5

.168.255.0/30
I

AS | AS
65002 650018

|
192.168.255.4/30

192.168. 255.8/3

8600A Clip1:10.0.0.11

2/8

Clip1: 10.0.0.82 VSP8000-2

eBGP 2/5
|

8600C
192. 168 255.20/30

4/30

AS
65003

]

7997 Clipl: 1000.10
77<~. 955 8600G I
~\\----~:f:~le<? 1
Simulate 3/5 ,
MPLS eBG;P
Network A
|
656&9
33 o
i

8600B Clip1: 10.0.0.12

Net 192.168.0.0/17

VSP4000:1#% show ip route

IP Route - GlobalRouter

10.0.0.82
172.16.0.0
192.168.0.0

.255.255
.255.255
.255.255
.0.0
.128.0

NH
NEXT VRF/ISID
10.0.0.40 -
VSP8000-1 GlobalRouter
VSP8000-2 GlobalRouter
172.16.0.41 -
VvSP8000-1 GlobalRouter

INTER

FACE PROT AGE TYPE
0 Loc 0 DB
4051 ISIS O IBS
4051 ISIS O IBS
0 Loc 0 DB
4051 ISIS O IBS

8600G:5#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 10.0.0.10 - 1 0 LOC O DB 0
10.0.0.11 255.255.255.255 192.168.255.13 GlobalRout~ 11 3/11 OSPF O IB 20
10.0.0.12 255.255.255.255 192.168.255.17 GlobalRout~ 11 3/12 OSPF O IB 20
172.16.0.0 255.255.0.0 192.168.255.13 GlobalRout~ 1 3/11 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.22 GlobalRout~ 1 3/5 BGP 0 IB 45
192.168.255.8 255.255.255.252 192.168.255.13 GlobalRout~ 2 3/11 OSPF O IB 20
192.168.255.12 255.255.255.252 192.168.255.14 - 1 3/11 1oC O DB 0
192.168.255.16 255.255.255.252 192.168.255.18 - 1 3/12 1LoC O DB 0
192.168.255.20 255.255.255.252 192.168.255.21 - 1 3/5 LOoC O DB 0




Case (a) GRT IP Shortcuts — Final Checking

. —,
Clip1: 10.0.0.81 VSP8000-1
192.16810.0/17

2/8 eBGP 2/5

.168. 255 0/304

Primary path |
AS | AS

65002! 65001
192.168.0. O/1|7

192.168 255.8/3

192.168.&55.4/30

[
Net 172.16.0.0/16 A

2/8 eBGP 2/5
1

Clip1: 10.0.0.82 VSP8000-2

8600A Clip1:10.0.0.11

792, Clipl: 10.0.0/10
8955 8600G :
%0 | 8600C
N 192.168.255.20/30
Simulate 3/5 1 430 AS
MPLS y
65003
Network eBG:P
Q) ngb 1 L \\ 1
3/3 6%’?«6 : Net 192.168.0.0/17
\97’ :

8600B Clip1: 10.0.0.12

VSP8000-1:1#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 vspP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 Loc 0 DB 0
10.0.0.82 255.255.255.255 vspP8000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.0.0 255.255.128.0 192.168.255.1 GlobalRouter 2 2/8 BGP 0 IB 4
192.168.255.0 255.255.255.252 192.168.255.2 - 1 2/8 Loc 0 DB 0

VSP8000-2:1#% show ip route
IP Route - GlobalRouter
NH INTER

DST MASK NEXT VREF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 VSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LOC 0 DB 0
172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.0.0 255.255.128.0 VSP8000-1 GlobalRouter 2 4051 BGP O IBS 175
192.168.255.4 255.255.255.252 192.168.255.6 - 1 2/8 Loc 0 DB 0




Case (a) GRT IP Shortcuts — Final Checking

Net 172.16.0.0/16

Clip1: 10.0.0.81 VSP8000-1

172.16.0.0/16

Primary path 1

8600A Clip1:10.0.0.11

P
<

: 795 Clip1: 10.0.0,10
eBGP 2/5 @ 76 % 25, B600G |
168.255.0/305 72/3 I 8600C
! g 3/11 192.168.255.20/30
ASs | As £ S:\r/m%te @3/5 | 4/30 AS
6500%;?%3%&;;6 Néﬁﬁfiﬁ”’/’ eBGP 65003

192.168. éss 4307

Clip1: 10.0.0.82 VSP8000-2

e$GP 2/5

8600B:5#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.18 GlobalRout~ 11 3/3 OSPF O IB 20
10.0.0.11 255.255.255.255 192.168.255.9 GlobalRout~ 11 3/30 OSPF O IB 20
10.0.0.12 255.255.255.255 10.0.0.12 - 1 0 LOC O DB 0
172.16.0.0 255.255.0.0 192.168.255.9 GlobalRout~ 1 3/30 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.18 GlobalRout~ 1 3/3 BGP O IB 175
192.168.255.4 255.255.255.252 192.168.255.5 - 1 2/5 LOC O DB 0
192.168.255.8 255.255.255.252 192.168.255.10 - 1 3/30 LOC O DB 0
192.168.255.12 255.255.255.252 192.168.255.18 GlobalRout~ 2 3/3 OSPF O IB 20
192.168.255.16 255.255.255.252 192.168.255.17 - 1 3/3 LOC O DB 0

247,

8600B Cllpl. 10.0.0.12

]

Net 192.168.0.0/17

8600A:5#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.14 GlobalRout~ 11 3/2 OSPF 0 IB 20
10.0.0.11 255.255.255.255 10.0.0.11 - 1 0 LOC O DB 0
10.0.0.12 255.255.255.255 192.168.255.10 GlobalRout~ 11 3/30 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.2 GlobalRout~ 1 2/5 BGP 0 IB 45
192.168.0.0 255.255.128.0 192.168.255.14 GlobalRout~ 1 3/2 BGP O IB 175
192.168.255.0 255.255.255.252 192.168.255.1 - 1 2/5 LoC O DB 0
192.168.255.8 255.255.255.252 192.168.255.9 - 1 3/30 LoC O DB 0
192.168.255.12 255.255.255.252 192.168.255.13 - 1 3/2 1LoC O DB 0
192.168.255.16 255.255.255.252 192.168.255.14 GlobalRout~ 2 3/2 OSPF 0 IB 20




Case (a) GRT IP Shortcuts — Testing Failover

Clip1: 10.0.0.81 VSP8000-1

Clip1: 10.0.0.40 VSP4000 30g,
: 3
I T}
AS | AS d3y30
— 65002, 650018
7.93./48 : §

192.168.255.4/30
2/8 eBGP 2/5
|

: 6\"“"’o 3
Net 172.16.0.0/16 /;‘51

Clip1: 10.0.0.82 VSP8000-2

MPLS

8600B Clip1:10.0.0.12

8600A Clip1:10.0.0.11

792, Clip1:10.0.0110
% 255 B600G !
N 192.168.255.20/30
Simulate 3/5 | 4/30 e
| 65003
Network eBGP
3/12

8600C

e

Net 192.168.0.0/17

VSP4000:1#% show ip route

IP Route - GlobalRouter

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 10.0.0.40 - 1 0 Loc 0 DB 0
10.0.0.81 255.255.255.255 vsp8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vsp8000-2 GlobalRouter 10 4051 ISIS O IBS 7
172.16.0.0 255.255.0.0 172.16.0.41 - 1 0 Loc 0 DB 0
192.168.0.0 255.255.128.0 VSP8000-2 GlobalRouter 2 4051 ISIS 0 IBS 7

8600G:5#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 10.0.0.10 - 1 0 Loc 0 DB 0
10.0.0.11 255.255.255.255 192.168.255.13 GlobalRout~ 11 3/11 OSPF O IB 20
10.0.0.12 255.255.255.255 192.168.255.17 GlobalRout~ 11 3/12 OSPF 0O IB 20
172.16.0.0 255.255.0.0 192.168.255.17 GlobalRout~ 1 3/12 BGP 0 IB 175
192.168.0.0 255.255.128.0 192.168.255.22 GlobalRout~ 1 3/5 BGP 0 IB 45
192.168.255.8 255.255.255.252 192.168.255.13 GlobalRout~ 2 3/11 OSPF O IB 20
192.168.255.12 255.255.255.252 192.168.255.14 - 1 3/11 LOC O DB 0
192.168.255.16 255.255.255.252 192.168.255.18 - 1 3/12 1LOC O DB 0
192.168.255.20 255.255.255.252 192.168.255.21 - 1 3/5 LOC O DB 0




Case (a) GRT IP Shortcuts — Testing Failover

8600A Clip1:10.0.0.11

Clipl: lO.LL%]‘VSPSOOO-l

Clip1: 10.0.0,110

EN 86006 |
Clip1: 10.0.0.40 VSP4000 305 <3 . 8600C
s 4 | 3/11 192. 168 255.20/30
L0 imulate :
AS | AS £3/30 i 3/5 . 4/30 6?0803
650021650013 Network eBGP
192.168.0.0M7 1 1
| N 1
3 ngb 1 1
: fomrr ¥ 192.168.255.4/30 o S :
Net 172.16.0.0/16 3/3 o 1 Net 192.168.0.0/17
2/8 eBGP 2/5 2 AS® |
192.168.0.0/17 \
. — I > : !
Clip1: 10.0.0.82VSP8000-2 8600B Clipl: 10.0.0.12
VSP8000-1:1#% show ip route VSP8000-2:1#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.40 255.255.255.255 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.81 255.255.255.255 10.0.0.81 - 1 0 LoC 0 DB 0 10.0.0.81 255.255.255.255 vSP8000-1 GlobalRouter 10 4051 ISIS O IBS 7
10.0.0.82 255.255.255.255 vSP8000-2 GlobalRouter 10 4051 ISIS O IBS 7 10.0.0.82 255.255.255.255 10.0.0.82 - 1 0 LoCc 0 DB 0
172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7 172.16.0.0 255.255.0.0 VSP4000 GlobalRouter 10 4051 ISIS O IBS 7
192.168.0.0 255.255.128.0 VSP8000-2 GlobalRouter 2 4051 BGP 0 IBS 175 192.168.0.0 255.255.128.0 192.168.255.5 GlobalRouter 2 2/8 BGP 0 IB 45
192.168.255.4 255.255.255.252 192.168.255.6 - 1 2/8 LoCc 0 DB 0




Case (a) GRT IP Shortcuts — Testing Failover

Clip1: 10.0.0.81 VSP8000-1

8600A Clip1: 10.0.0.11 <

. |
799 7 Clip1: 10.0.0:10
6’955 8600G I
7
Clip1: 10.0.0.40 VSP4000 <3 | 8600C
3/11 192. 168 255.20/30
S:\T;Ete 35 1 4/30 AS
65002 65001°° Nt eBGP 65003
172.16.0.0‘/16 I
| N |
S \'3>Q I
: 192.168.255.4/30 6656 S :
Net 172.16.0.0/16 3/3 v I Net 192.168.0.0/17
2/8 eBGP 2/5 g,L@ |
172.1640.0/16
. < L ) :
Clip1: 10.0.0.82VSP8000-2 8600B Clipl: 10.0.0.12
8600B:5#% show ip route 8600A:5#% show ip route
IP Route - GlobalRouter IP Route - GlobalRouter
NH INTER NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.18 GlobalRout~ 11 3/3 OSPF 0 IB 20 10.0.0.10 255.255.255.255 192.168.255.14 GlobalRout~ 11 3/2 OSPF 0 IB 20
10.0.0.11 255.255.255.255 192.168.255.9 GlobalRout~ 11 3/30 OSPF 0 IB 20 10.0.0.11 255.255.255.255 10.0.0.11 - 1 0 LOC O DB 0
10.0.0.12 255.255.255.255 10.0.0.12 - 1 0 Loc 0 DB 0 10.0.0.12 255.255.255.255 192.168.255.10 GlobalRout~ 11 3/30 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.6 GlobalRout~ 1 2/5 BGP 0 IB 45 172.16.0.0 255.255.0.0 192.168.255.10 GlobalRout~ 1 3/30 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.18 GlobalRout~ 1 3/3 BGP 0 IB 175 192.168.0.0 255.255.128.0 192.168.255.14 GlobalRout~ 1 3/2 BGP 0 IB 175
192.168.255.4 255.255.255.252 192.168.255.5 - 1 2/5 LOC O DB 0 192.168.255.8 255.255.255.252 192.168.255.9 - 1 3/30 LoC O DB 0
192.168.255.8 255.255.255.252 192.168.255.10 - 1 3/30 LOC O DB 0 192.168.255.12 255.255.255.252 192.168.255.13 - 1 3/2 LOoC O DB 0
192.168.255.12 255.255.255.252 192.168.255.18 GlobalRout~ 2 3/3 OSPF 0 IB 20 192.168.255.16 255.255.255.252 192.168.255.14 GlobalRout~ 2 3/2 OSPF 0 IB 20
192.168.255.16 255.255.255.252 192.168.255.17 - 1 3/3 LOC O DB 0




Forcing paths with BGP and SPB — Case (b) VRF L3VSN

VSP8000-1 8600A Clip1: 10.0.0.11

Clip1: 10.0.0,10
2/8 eBGP 2/5 8600G |

| 8600C

Prlmary path | I
6 AS | AS

3/11
Simulate 3/5 | 4/30 AS
MPLS
65003
65002 65001 Al ork eBG:P
| R ——
] I 1
2/8 eBGP 2/5 37 | Net 192.168.0.0/17
|

VSP8000-2 - 8600B Clip1: 10.0.0.12

1/13

] |
Net 172.16.0.0/16

= \We are now going to look at the case where BGP Is redistributed into
SPB VRF L3VSN




Case (b) VRF L3VSN — VRF & IPVPN Config

ip vrf green
interface loopback 3

ip address 172.16.

exit
router vrf green
ipvpn
i-sid 30001
ipvpn enable
isis redistribute
isis redistribute
exit

0.41/16 vrf green

direct
direct enable

isis apply redistribute direct vrf green

VSP8000-1 8600A Clip1: 10.0.0.11
799 76 Clipl: 10.0. 0.10
218 eBGP 2/5 8955 8600G
192.168. 255 0/305 23 8600C
g - 3/11 192. 168 255.20/30
| £ IMuiass 3/5 1 430
e 65A0%2: 65AoSo1£ MELS ) 65A0803
3 Network eBGP
I g Q I
192.168.255.4/30™ 166'\6\% L \ :
2/8 e[-:;GP /5 3/3 AR : Net 192.168.0.0/17
[ VSL [

VSP8000-2

8600B Clip1: 10.0.0.

12

ip vrf green
interface GigabitEthernet 2/8
vrf green
brouter vlan 2500 subnet 192.168.255.2/30
exit
router vrf green
ipvpn
i-sid 30001
ipvpn enable
exit

ip vrf green
interface GigabitEthernet 2/8
vrf green
brouter vlan 2504 subnet 192.168.255.6/30
exit
router vrf green
ipvpn
i-sid 30001
ipvpn enable
exit

= Since we cannot have IBGP peerings with VRFs, no real need to create VRF CLIPs on the VSP8000s

E_



Case (b) VRF L3VSN — BGP Config

VSP8000-1

Net 172.16.0.0/16

2/8

8600A Clip1:10.0.0.11

Simulate

®
S
AS | AS Do
' N3 MPLS
65002 650013 Aol Ork
1 8 rg,Q
192.168.255.4/30 6'\6\
3003
2/8 eBGP 2/5 A’
\97’

|
VSP8000-2 '\' 8600B Clipl: 10.0.0.12

192. 168 255.20/30

3/5 l 4/30 AS

792, Clipl: 10.0.0,10
eBGP_2/5 % 255 8600G |
192.168. 255 0/305 72/3 8600C
N
1

eBGP 65003

e

]
Net 192.168.0.0/17

router bgp 65002
router vrf green

ip
no
no
no
ip
ip
ip
ip
ip
exit

bgp

ip bgp auto-summary
ip bgp synchronization
ip bgp aggregation

bgp
bgp
bgp
bgp
bgp

router—-id 192.168.255.2

enable

neighbor 192.168.255.1

neighbor 192.168.255.1 remote-as 65001
neighbor 192.168.255.1 enable

ip
no
no
no
ip
ip
ip
ip
ip
exit

bgp
ip b
ip b
ip b
bgp
bgp
bgp
bgp
bgp

router bgp 65002
router vrf green

gp auto-summary

gp synchronization

gp aggregation

router-id 192.168.255.6

enable

neighbor 192.168.255.5

neighbor 192.168.255.5 remote-as 65001
neighbor 192.168.255.5 enable

= We only have 1 BGP
Interface and 1 single
eBGP peering

= So we use that IP
Interface as BGP

router-id




Case (b) VRF L3VSN - Instead of BGP Local-Preference

VSP8000-1 8600A Clip1: 10.0.0.11
~ , 795 7 Clip1: 10.0. 0.10
2/8 eBGP 2/5 8255 8600G
PP.168. 255 0/30 23 8600C
Primary path | N 192. 168 255.20/30
SIMUSES 3/5 1 4/30 AS
MPLS
65003
Network eBGIP

N

55 AS | AS
6500265001

192.168 255.8/3

I I
[ a— 192.168.255.4/30 (06'\6\{‘1’Q L -
Net 172.16.0.0/16 218 eBGP 2/5 3/3 6«5’1« ! Net 192.168.0.0/17
- | '\QrL 1
VSP8000-2 ' 8600B Clip1: 10.0.0.12 '
——|router vrf green no router bgp enable
ip route preference protocol spbm-levell 50 router bgp
exit bgp default local-preference 200
exit
= We don’t have IBGP support on VRFs so we router bgp 65001 enable
cannot leverage BGP local-preference
. . - no router bgp enable
= Instead we will play with protocol priorities and router bgp
on VSP8000-1 we will decrease the ISIS bgp default local-preference 20
preference below eBGP. This will ensure that: ex1t
. router bgp 65001 enable
— VSPB8000-1 will prefer eBGP over ISIS

— VSP8000-2 will still prefer ISIS over eBGP * BGP local-preference is by default set to 100
= S0 we increase it on 8600A and decrease it on 8600B

E_



Case (b) VRF L3VSN - ISIS € eBGP Redistribution

/

VSP4000 Pt
1/4 ;f’eeu‘,

L}
Net 172.16.0.0/16

> VSP8000-1
ISIS Ext

2/8

eBGP

8600A Clip1:10.0.0.11
Clip1: 10.0. O|10

1/13

192.168.255. 4/30™

Primary path |
AS | AS a

eBGP 2/5
?.168. 255 0/305 23
N

65002'65001©

8600C
192. 168 255.20/30

3/5- 4/30 @ AS

5.

Simulate

MPLS

Network eBGP 65008

I . \ :

VSP8000-2 ~

router vrf green
isis redistribute bgp

isis redistribute bgp enable
exit
isis apply redistribute bgp vrf

isis redistribute bgp metric-

type external

green

I N Q
- k‘ '\6\%
. 2/8 e$GP 2/5 AT
Sl

]
Net 192.168.0.0/17

8600B Clip1: 10.0.0.12

= \We redistribute BGP into ISIS as External
route types

= We configure this on both VSP8000s

= However, since VSP8000-2 still prefers
ISIS over BGP, as soon as the VSP8000-1
|ISIS announces the BGP routes,

VSP8000-2 will replace its BGP route with
an ISIS one

E_



Case (b) VRF L3VSN - ISIS € eBGP Redistribution - Checking

> VSP8000-1

ISIS Ext eBGP
2!/8 eBGP 2/5
VSP4000 ﬁ .168. 255 0/308
14 Primary path | E
o AS | AS Kg
650021 650019_3|
| N
. 3

192.168.255.4/30

Net 172.16.0.0/16

2/8 eBGP 2/5
|

VSP8000-2 ' 8600B Clip1: 10.0.0.12

8600A Clip1:10.0.0.11

792, Clipl: 10.0.0,10
8955 8600G |
%0 | 8600C
N 192.168.255.20/30
Simulate 3/5 1 430 AS
MPLS y
65003
Network eBG:P
ngs 1 L \\ 1
€§)5' 1 I 1
3/3 \6%?« I Net 192.168.0.0/17
s :

= Looking good

VSP8000-1:1#% show ip route vrf green

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
172.16.0.0 255.255.0.0 VSP4000 green 10 4051 ISIS O IBSV 50
192.168.0.0 255.255.128.0 192.168.255.1 green 2 2/8 BGP 0 IB 45
192.168.255.0 255.255.255.252 192.168.255.2 - 1 2/8 Loc 0 DB 0

VSP8000-1:1#% show ip bgp route vrf green

The total number of bgp routes in this Vrf are 1
NETWORK/MASK PEER REM ADDR NEXTHOP ADDRESS ORG LOC PREF
192.168.0.0/17 192.168.255.1 192.168.255.1 IGP 100

AS PATH: (65001 65003)

VSP8000-2:1#% show ip route vrf green

IP Route - VRF green

NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF
172.16.0.0 255.255.0.0 VSP4000 green 10 4051 ISIS O IBSV 7
192.168.0.0 255.255.128.0 VSP8000-1 green 2 4051 ISIS O IBSV 7
192.168.255.4 255.255.255.252 192.168.255.6 - 1 2/8 Loc 0 DB 0

VSP8000-2:1#% show ip bgp route vrf green

BGP Routes - VRF green

The total number of bgp routes in this Vrf are 1

NETWORK/MASK PEER REM ADDR NEXTHOP ADDRESS ORG LOC PREF

192.168.0.0/17 192.168.255.5 192.168.255.5 IGP 100
AS_PATH: (65001 65003)




Case (b) VRF L3VSN - ISIS = eBGP Redistribution

> VSP8000-1

ISIS Ext eBGP
‘ “_ I '8 QBGP 2/5

VSP4000 ISIS Int o50/30

g

Ln

AS : AS K3

65002'650013

ol

(@)

[ 1 /1,% & 5., 95.4/307

8600A Clip1:10.0.0.11

%, Clipl: 10.0. 0.10
8955 786006
<30 8600C
N 192. 168 255.20/30
S'I\rA"F‘jigte 35 1 430 v
65003
Network eBGP

I . \ :

Net 172.16.0. 0/1“

SIS Int "GP 2/5

g

VSP8000-2

router vrf green [ |
route-map isis-internal 1
match metric-type-isis internal
enable

. |
exlt
ip bgp redistribute isis
ip bgp redistribute isis route-map isis-internal
ip bgp redistribute isis enable u

exit
ip bgp apply redistribute isis vrf green

Net 192.168.0.0/17

B

8600B Clip1: 10.0.0.12

We are now faced with redistributing ISIS
routes into BGP

We want to redistribute ONLY ISIS Internal
routes

We do NOT want to redistribute the ISIS
External route which VSP8000-2 has
pointing to VSP8000-1




Case (b) VRF L3VSN - ISIS = eBGP Redistribution - Checking

ISIS Ext :

'_\
©
N
H
o
£
o
a1
al
1SN
~~
)
)

Net 172.16.0.0/

2/

VSP8000-2

8600A:5#% show ip bgp route

BGP Routes - GlobalRouter

The total number of routes is 3

NETWORK/MASK PEER REM ADDR  NEXTHOP ADDRESS ORG LOC PREF

172.16.0.0/16 192.168.255.2 192.168.255.2 INC 200
AS PATH: (65002)

172.16.0.0/16 10.0.0.12 10.0.0.12 INC 20
AS_PATH: (65002)

192.168.0.0/17 10.0.0.10 10.0.0.10 IGP 100
AS_PATH: (65003)

= Looking good

VSP8000-1 > 8600A Clipl: 10.0.0.11

' %, Clipl: 10.0. 010
eBGP 2/5 . 8955 8600G I
"2 8600C

3/11 102. 168 255.20/30

3/5 | 4/30 AS
MPLS eBG:P 65003
o
Gbﬁgxb : < \\ pr
L Net 192.168.0.0/17

\

8600B Clip1: 10.0.0.12

I 8600B:5#% show ip bgp route

BGP Routes - GlobalRouter

The total number of routes is 3

NETWORK /MASK PEER REM ADDR  NEXTHOP ADDRESS ORG LOC PREF

172.16.0.0/16 10.0.0.11 10.0.0.11 INC 200
AS PATH: (65002)

172.16.0.0/16 192.168.255.6  192.168.255.6  INC 20
AS_PATH: (65002)

192.168.0.0/17 10.0.0.10 10.0.0.10 IGP 100
AS_PATH: (65003)




Case (b) VRF L3VSN - Final Checking

VSP8000-1

|
192.168.255.4/30

2/8 eBGP 2/5
1

<X OO
Primary path | E
AS | AS Kg

650021 650019_3|

N

a3

1/48 >
1 1513

L

Net 172.16.0.0/16

8600A Clipl:10.0.0.11

792 7. Clip1: 10.0. 0110
2/8 eBGP 2/5 7;2 255 8600G I
.168. 255 0/30 04 / 72/3 :

8600C
192. 168 255.20/30

S'I\f/ln;lgte @3/5 | 4/30 AS
. 65003
Network eBG:P
B 6\%6 I I \ |
3/3 6%’15" Net 192.168.0.0/17
\97’

VSP8000-2 8600B Clipl: 10.0.0.12
VSP4000:1#% show ip route vrf green 8600G:5#% show ip route
IP Route - VRF green IP Route - GlobalRouter
NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF

172.16.0.0 255.255.0.0 172.16.0.41 - 1 0 LOC 0 DB 0 10.0.0.10 255.255.255.255 10.0.0.10 - 1 0 LoCc 0 DB 0

192.168.0.0 255.255.128.0 VvSP8000-1 green 2 4051 ISIS O IBSV 7 10.0.0.11 255.255.255.255 192.168.255.13 GlobalRout~ 11 3/11 OSPF 0 IB 20
10.0.0.12 255.255.255.255 192.168.255.17 GlobalRout~ 11 3/12 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.13 GlobalRout~ 1 3/11 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.22 GlobalRout~ 1 3/5 BGP 0 IB 45
192.168.255.8 255.255.255.252 192.168.255.13 GlobalRout~ 2 3/11 OSPF 0 IB 20
192.168.255.12 255.255.255.252 192.168.255.14 - 1 3/11 1oC O DB 0
192.168.255.16 255.255.255.252 192.168.255.18 - 1 3/12 LoC O DB 0
192.168.255.20 255.255.255.252 192.168.255.21 - 1 3/5 LoCc O DB 0




Case (b) VRF L3VSN - Final Checking

» VSP8000-1 8600A Clip1: 10.0.0.11
192.16810.0/17

792, Clipl: 10.0.0,10
eBGP _2/5 % 295 8600G |
.168.255.0/30 23 : 8600C
| N 192.168.255.20/30

00
Primary path 1 o
16 AS : AS ﬁ SII\I;InFl’J:aSJ:e 3/5 | 4/30 AS
650021 650013 e k eBGP 65003
192.168.0. O/l|7 — etwor |
ol |
L 1/|48 3 6\%6 1 L \ 1
. fomrr ¥ 192.168.&55.4/30 66"\ S —
.16.0. 313 ot I Net 192.168.0.0/17
Net 172.16.0.0/16 2/8 e[-:BGP 2/5 ’),-'\6%' | et 192.168.0
- | '\Q 1
VSP8000-2 8600B Clipl: 10.0.0.12 '
VSP8000-1:1#% show ip route vrf green VSP8000-2:1#% show ip route vrf green
IP Route - VRF green IP Route - VRF green
NH INTER NH INTER
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VREF/ISID COST FACE PROT AGE TYPE PRF
172.16.0.0 255.255.0.0 VSP4000 green 10 4051 ISIS O IBSV 50 172.16.0.0 255.255.0.0 VSP4000 green 10 4051 ISIS O IBSV 7
192.168.0.0 255.255.128.0 192.168.255.1 green 2 2/8 BGP O IB 45 192.168.0.0 255.255.128.0 VSP8000-1 green 2 4051 ISIS O IBSV 7
192.168.255.0 255.255.255.252 192.168.255.2 - 1 2/8 LoC 0 DB 0 192.168.255.4 255.255.255.252 192.168.255.6 - 1 2/8 Loc 0 DB 0




Case (b) VRF L3VSN - Final Checking

VSP8000-1

172.16.0.0/16

: fomrr ¥ 192.168. éss 4307
|
VSP8000-2
8600B:5#% show ip route
IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.18 GlobalRout~ 11 3/3 OSPF O IB 20
10.0.0.11 255.255.255.255 192.168.255.9 GlobalRout~ 11 3/30 OSPF O IB 20
10.0.0.12 255.255.255.255 10.0.0.12 - 1 0 LOC 0 DB 0
172.16.0.0 255.255.0.0 192.168.255.9 GlobalRout~ 1 3/30 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.18 GlobalRout~ 1 3/3 BGP O IB 175
192.168.255.4 255.255.255.252 192.168.255.5 - 1 2/5 LOC O DB 0
192.168.255.8 255.255.255.252 192.168.255.10 - 1 3/30 LOC O DB 0
192.168.255.12 255.255.255.252 192.168.255.18 GlobalRout~ 2 3/3 OSPF O IB 20
192.168.255.16 255.255.255.252 192.168.255.17 - 1 3/3 LOC O DB 0

234

8600B Clipl: 10.0.0.12

3/3 6%

"

8600A Clip1:10.0.0.11 <

Clip1: 10.0.0,110

< T 7\92
218 eBGP 2/5 68 55, 8600G
168.255.0/30, 572/3
I L,
Primary path 1 o
AS | As B4 S'I\r/ln;ge
65002! 65001@
172 1600716

8600C
192. 168 255.20/30

3/11
3/5 1 4/30
N GW eBGP

AS

65003

]

Net 192.168.0.0/17

8600A:5#% show ip route

IP Route - GlobalRouter

NH INTER

DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.14 GlobalRout~ 11 3/2 OSPF 0 IB 20
10.0.0.11 255.255.255.255 10.0.0.11 - 1 0 LOC O DB 0
10.0.0.12 255.255.255.255 192.168.255.10 GlobalRout~ 11 3/30 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.2 GlobalRout~ 1 2/5 BGP 0 IB 45
192.168.0.0 255.255.128.0 192.168.255.14 GlobalRout~ 1 3/2 BGP O IB 175
192.168.255.0 255.255.255.252 192.168.255.1 - 1 2/5 LoC O DB 0
192.168.255.8 255.255.255.252 192.168.255.9 - 1 3/30 LoC O DB 0
192.168.255.12 255.255.255.252 192.168.255.13 - 1 3/2 1LoC O DB 0
192.168.255.16 255.255.255.252 192.168.255.14 GlobalRout~ 2 3/2 OSPF 0 IB 20




Case (b) VRF L3VSN - Testing Failover

VSP8000-1

VSP4000 305
l ®
1 o
I o)
AS , AS Q§ 3/30
65002! 65001§
| ol
3

192.168.255.4/30
2/8 eBGP 2/5
|

8600A Clip1:10.0.0.11

792, Clip1:10.0.0110
% 255 B600G !
N 192.168.255.20/30
Simulate 3/5 : 4/30 e
M eBGP 65003
3/12 '

8600C

Network

e

Net 192.168.0.0/17

VSP8000-2 8600B Clip1:10.0.0.12
VSP4000:1#% show ip route vrf green 8600G:5#% show ip route
IP Route - VRF green IP Route - GlobalRouter
NH INTER NH INTER

DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF

172.16.0.0 255.255.0.0 172.16.0.41 - 1 0 LOC 0 DB 0 10.0.0.10 255.255.255.255 10.0.0.10 - 1 0 LoCc 0 DB 0

192.168.0.0 255.255.128.0 VvVSP8000-2 green 2 4051 ISIS O IBSV 7 10.0.0.11 255.255.255.255 192.168.255.13 GlobalRout~ 11 3/11 OSPF 0 IB 20
10.0.0.12 255.255.255.255 192.168.255.17 GlobalRout~ 11 3/12 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.17 GlobalRout~ 1 3/12 BGP 0 IB 175
192.168.0.0 255.255.128.0 192.168.255.22 GlobalRout~ 1 3/5 BGP 0 IB 45
192.168.255.8 255.255.255.252 192.168.255.13 GlobalRout~ 2 3/11 OSPF 0 IB 20
192.168.255.12 255.255.255.252 192.168.255.14 - 1 3/11 1oC O DB 0
192.168.255.16 255.255.255.252 192.168.255.18 - 1 3/12 LoC O DB 0
192.168.255.20 255.255.255.252 192.168.255.21 - 1 3/5 LoCc O DB 0




Case (b) VRF L3VSN - Testing Failover

8600A Clipl:10.0.0.11

. VSP8000-1

«_192.168.0.0/17 \

VSP8000-2 : > 8600B Clipl: 10.0.0.12

792, Clip1:10.0.0110
% 255 8600G |
?/3
N 192. 168 255.20/30

VSP4000 8600C
As B SIMCLE 3/5 1 4/30 AS
650021650018 | (MPLS | 65088
== e 192.1680.0m7 = Network eBGIP
1/48 i N o -
| / [ a— 192.168.255.4/30™ 66'\6\% L \ !
Net 172.16.0.0/16 28 eBGP 2/5 313 % | Net192.168.0.0/17
" :

VSP8000-1:1#% show ip route vrf green

VSP8000-2:1#% show ip route vrf green

IP Route - VRF green

IP Route - VRF green

NH INTER NH
DST MASK NEXT VRF/ISID COST FACE PROT AGE TYPE PRF DST MASK NEXT VRF/ISID COST
172.16.0.0 255.255.0.0 VSP4000 green 10 4051 ISIS O IBSV 50 172.16.0.0 255.255.0.0 VSP4000 green 10
192.168.0.0 255.255.128.0 VSP8000-2 green 2 4051 ISIS 0 IBSV 50 192.168.0.0 255.255.128.0 192.168.255.5 green 2
192.168.255.4 255.255.255.252 192.168.255.6 - 1




Case (b) VRF L3VSN - Testing Failover

VSP8000-1

AS | AS
65002 65001°°

172 16.0 0'/16

: fomrr ¥ 192.168. éss 4/30™
172 16,0. 0/16/v
VSP8000-2
8600B:5#% show ip route
IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.18 GlobalRout~ 11 3/3 OSPF O IB 20
10.0.0.11 255.255.255.255 192.168.255.9 GlobalRout~ 11 3/30 OSPF O IB 20
10.0.0.12 255.255.255.255 10.0.0.12 - 1 0 LOC 0 DB 0
172.16.0.0 255.255.0.0 192.168.255.6 GlobalRout~ 1 2/5 BGP 0 IB 45
192.168.0.0 255.255.128.0 192.168.255.18 GlobalRout~ 1 3/3 BGP O IB 175
192.168.255.4 255.255.255.252 192.168.255.5 - 1 2/5 LOC O DB 0
192.168.255.8 255.255.255.252 192.168.255.10 - 1 3/30 LOC O DB 0
192.168.255.12 255.255.255.252 192.168.255.18 GlobalRout~ 2 3/3 OSPF O IB 20
192.168.255.16 255.255.255.252 192.168.255.17 - 1 3/3 LOC O DB 0

8600A Clip1:10.0.0.11

. |
799 7 Clip1: 10.0.0:10
6’955 8600G I
7
2/3 I 8600C
3/11 192. 168 255.20/30
S:\T;Ete 3/5 1 4/30 AS
Network eBGP 65008
|
|
0 \
'\6\% | L [ |
66‘ 1 || 1
3/3 6«5’?« I Net 192.168.0.0/17
|
|
8600B CIipl: 10.0.0.12
8600A:5#% show ip route
IP Route - GlobalRouter
NH INTER
DST MASK NEXT VRF COST FACE PROT AGE TYPE PRF
10.0.0.10 255.255.255.255 192.168.255.14 GlobalRout~ 11 3/2 OSPF 0 IB 20
10.0.0.11 255.255.255.255 10.0.0.11 - 1 0 LOoC 0 DB 0
10.0.0.12 255.255.255.255 192.168.255.10 GlobalRout~ 11 3/30 OSPF 0 IB 20
172.16.0.0 255.255.0.0 192.168.255.10 GlobalRout~ 1 3/30 BGP O IB 175
192.168.0.0 255.255.128.0 192.168.255.14 GlobalRout~ 1 3/2 BGP 0 IB 175
192.168.255.8 255.255.255.252 192.168.255.9 - 1 3/30 LoC O DB 0
192.168.255.12 255.255.255.252 192.168.255.13 - 1 3/2 LOoC O DB 0
192.168.255.16 255.255.255.252 192.168.255.14 GlobalRout~ 2 3/2 OSPF 0 IB 20
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