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A
JUNOS
MPLS

mpls.0

1 MPLS
inet.0
Inet.3 MPLS RSVP LSP

LSP IP
mpls.0 MPLS MPLS
MPLS
A RTR1

jeff@RTR1> show route

inet.0: 20 destinations, 20 routes (18 active, 0 holddown, 2 hidden)

+ = Active Route, - = Last Active, * = Both

192.168.1.0/24

192.168.1.1/32

192.168.2.0/24

192.168.2.1/32

192.168.3.0/24

192.168.4.0/24

192.168.5.0/24

192.168.6.0/24

192.168.7.0/24

192.168.8.0/24

192.168.9.0/24

192.168.254.1/32
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*[Direct/0] 17:34:14
> via fxp0.0
*[Local/0] 17:34:14

Local
*[Direct/0] 17:34:14
> via fxp1.0
*[Local/0] 17:34:14

Local
*[OSPF/10] 17:33:27, metric 2
> 10 192.168.1.2 via fxp0.0
*[OSPF/10] 17:33:22, metric 2
>10192.168.2.2 via fxpl.0
*[OSPF/10] 17:33:22, metric 3

t0 192.168.1.2 via fxp0.0
>1t0192.168.2.2 via fxpl.0
*[OSPF/10] 17:33:22, metric 3
>10192.168.2.2 via fxpl.0
*[OSPF/10] 17:33:22, metric 13
>1t0192.168.2.2 via fxpl.0
*[OSPF/10] 17:33:22, metric 13
>10192.168.2.2 via fxpl.0
*[OSPF/10] 17:33:22, metric 12
>10192.168.2.2 via fxpl.0

*[Direct/0] 17:34:14
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> via 100.0
192.168.254.2/32 *[OSPF/10] 17:33:27, metric 1
>t0 192.168.1.2 via fxp0.0
192.168.254.3/32 *[OSPF/10] 17:33:27, metric 2
>0 192.168.1.2 via fxp0.0
192.168.254.4/32 *[OSPF/10] 17:33:22, metric 2
>0 192.168.2.2 via fxpl.0
192.168.254.5/32 *[OSPF/10] 17:33:22, metric 1
>0 192.168.2.2 via fxpl.0
192.168.254.6/32 *[OSPF/10] 17:33:22, metric 3
>0 192.168.2.2 via fxpl.0
224.0.0.5/32 *[OSPF/10] 17:34:15, metric 1
inet.3: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both
192.168.254.4/32 *[RSVP/7] 17:33:22, metric 2, metric2 0
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
mpls.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0 *MPLS/0] 17:34:14, metric 1
Receive
1 *MPLS/0] 17:34:14, metric 1
Receive
inet.0 18
OSPF
inet.3 192.168.254.4/32 LSPtest_path
LSP
mpls.0 0 1 MPLS
LSP mpls.0
RTR1 LSP RTR1 mpls.0 RTR2

jeff@RTR2> show route table mpls.0

mpls.0: 3 destinations, 3 routes (3 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0 *IMPLS/0] 20:12:23, metric 1
Receive
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1 *[MPLS/0] 20:12:23, metric 1

Receive
100004 *[RSVP/7] 18:07:14, metric 1

>t0 192.168.3.2 via fxp1.0, label-switched-path test_path

100004 MPLS fxpl LSPtest_path
RSVP LSP

jeff@RTR1> show rsvp session brief

Ingress RSVP: 1 sessions

To From State Rt Style Labelin Labelout LSPname
192.168.254.4 192.168.254.1 Up 0 1FF - 100004 test path
Total 1 displayed, Up 1, Down 0

Egress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Transit RSVP: 0 sessions

Total O displayed, Up 0, Down 0

jeff@RTR2> show rsvp session brief

Ingress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Egress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Transit RSVP: 1 sessions

To From State Rt Style Labelin Labelout LSPname
192.168.254.4 192.168.254.1 Up 1 1FF 100004 100004 test path
Total 1 displayed, Up 1, Down 0

jeff@RTR3> show rsvp session brief

Ingress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Egress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Transit RSVP: 1 sessions

To From State Rt Style Labelin Labelout LSPname
192.168.254.4 192.168.254.1 Up 1 1 FF 100004 3 test path
Total 1 displayed, Up 1, Down 0

jeff@RTR4> show rsvp session brief

Ingress RSVP: 0 sessions

Total O displayed, Up 0, Down 0

Egress RSVP: 1 sessions

To From State Rt Style Labelin Labelout LSPname
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192.168.254.4 192.168.254.1 Up 0 1FF 3 - test path

Total 1 displayed, Up 1, Down 0
Transit RSVP: 0 sessions
Total O displayed, Up 0, Down 0

LSP IP RTR1
LSP 100004 RTR2 LSP 100004
100004
RTR2 LSR RTR3 100004
3 RTR4 3 IP

traffic-engineering bgp

MPLS traffic-engineering bgp
JUNOS MPLS traffic-engineering bgp BGP
inet.0 inet.3 4
inet.0
GP BGF AEYP
inat .0 il .3
L §
IP Forwarding Tabla
4 BGP inet.0 inet.3
1 AS 65520 EBGP AS 65501 10.1.0.0/16
10.2.0.0/16 RTR1
inet.0 20 18 2

jeff@RTR1> show route table inet.0 hidden detall
inet.0: 20 destinations, 20 routes (18 active, 0 holddown, 2 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.0.0/16 (1 entry, 0 announced)
BGP Preference: 170/-101
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Next hop type: Unusable

State: <Hidden Int Ext>

Local AS: 65501 Peer AS: 65501

Age: 21 Metric2: 0

Task: BGP_65501.192.168.254.4+1037
AS path: 65520 |

BGP next hop: 172.16.1.2

Localpref: 100

Router ID: 192.168.254.4

10.2.0.0/16 (1 entry, 0 announced)

BGP

Preference: 170/-101

Next hop type: Unusable

State: <Hidden Int Ext>

Local AS: 65501 Peer AS: 65501

Age: 21 Metric2: 0

Task: BGP_65501.192.168.254.4+1037
AS path: 65520 |

BGP next hop: 172.16.1.2

Localpref: 100

Router ID: 192.168.254.4

IBGP RTR4(192.168.254.4)

BGP

AS 65520 RTR7 172.16.1.2

bgp {

172.16.1.2

RTR4
RTR4

group internal-peers {
type internal,
local-address 192.168.254.4;
export next-hop-self;
neighbor 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.5;

}

group external-peer {
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type external,
peer-as 65520;
neighbor 172.16.1.2;

}

policy-options {
policy-statement next-hop-self {

from protocol bgp;

then {
next-hop self;

RTR1

jeff@RTR1> show route receive-protocol bgp 192.168.254.4

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)

Prefix Nexthop
10.1.0.0/16 192.168.254.4
10.2.0.0/16 192.168.254.4

RTR4 ID 192.168.254.4

jeff@RTR1> show route 192.168.254.4

Lclpref AS path
100 65520 |
100 65520 |

BGP BGP

192.168.254.4

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, O hidden)

+ = Active Route, - = Last Active, * = Both

192.168.254.4/32 *[OSPF/10] 21:44:52, metric 2
> 10 192.168.2.2 via fxpl1.0

inet.3: 1 destinations, 1 routes (1 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

192.168.254.4/32 *[RSVP/7] 21:44:52, metric 2, metric2 0

>t0 192.168.1.2 via fxp0.0, label-switched-path test_path

inet.0 inet.3 192.168.254.4/32

LSP test_path OSPF
7
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BGP 10.1.0.0/16 10.2.0.0/16 LSP

jeff@RTR1> show route 10/8

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.1.0.0/16 *[BGP/170] 00:24:51, localpref 100, from 192.168.254.4
AS path: 65520 |
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
10.2.0.0/16 *[BGP/170] 00:24:51, localpref 100, from 192.168.254.4
AS path: 65520 |
>0 192.168.1.2 via fxp0.0, label-switched-path test_path

MPLS
LSP BGP
ID EBGP
ID ID LSP
IGP BGP inet.0 inet.3
10.1.0.0/16 192.168.1.2

jeff@RTR1> show route forwarding-table destination 10.1.0.0/16

Internet:
Destination Type RtRef  Nexthop Type Index NhRef Netif
10.1.0.0/16 user 0 192.168.1.2 Push 100004 fxp0.0
192.168.1.2 BGP LSP RTR2 (
1) Push Index MPLS  (

LSR )
192.168.254.4

jeff@RTR1> show route forwarding-table destination 192.168.254.4
Internet:

Destination Type RtRef Nexthop Type Index NhRef Netif
192.168.254.4/32 user 1192.168.2.2  ucst 25 12 fxp1.0

192.168.2.2 RTR5 OSPF
BGP 192.168.254.4 LSP test path
OSPF 192.168.254.4
Copyright © 2001 MPLS
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jeff@RTR1> traceroute 10.1.1.1
traceroute to 10.1.1.1 (10.1.1.1), 30 hops max, 40 byte packets
1 192.168.1.2 (192.168.1.2) 0.426 ms 0.237 ms 0.180 ms
MPLS Label=100004 CoS=0 TTL=1 S=1
2 192.168.3.2 (192.168.3.2) 0.347 ms 0.280 ms 0.270 ms
MPLS Label=100004 CoS=0 TTL=1 S=1
3 192.168.5.2 (192.168.5.2) 0.371 ms 0.295 ms 0.295 ms
4 * % %
~C
jeff@RTR1> traceroute 192.168.254.4
traceroute to 192.168.254.4 (192.168.254.4), 30 hops max, 40 byte packets
1 192.168.2.2 (192.168.2.2) 0.370 ms 0.197 ms 0.164 ms
2 192.168.254.4 (192.168.254.4) 0.339 ms 0.270 ms 0.267 ms
10.1.0.0/16 LSP 192.168.254.4
OSPF
4 inet.0 BGP
inet.3 LSP BGP LSP inet.0
inet.0
inet.3 inet.3 inet.0 inet.0
OSPF 192.168.254.4
IGP
next-hop self EBGP
IGP IGP inet.0 AS
BGP IGP
Traffic-engineering BGP BGP
LSR ID IGP LSP
IGP traffic-engineering shortcuts AS IGP
(OSPF 1S19) SPF LSP LGP
LSP LSP
RTR4 next-hop self RTR7 fxpl
OSPF

bgp {
group internal-peers {
type internal;
local-address 192.168.254.4;
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neighbor 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.5;

[

\

}

group external-peer {
type external;
peer-as 65520;
neighbor 172.16.1.2;

}
ospf {
area 0.0.0.0 {
interface fxp0.0;
interface fxp2.0;
interface fxp3.0;
interface fxp4.0;
interface fxpl1.0 {
passive;

RTR4 172.16.1.0/30 OSPF
jeff@RTR1> show route 172.16.1/16

inet.0: 21 destinations, 21 routes (21 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

172.16.1.0/30 *[OSPF/10] 00:03:46, metric 3
>t0 192.168.2.2 via fxpl.0

RTR4 AS 65520 IBGP RTR1
inet.0 inet.3 BGP 172.16.1.2
OSPF OSPF inet.0 AS 65520

jeff@RTR1> show route 10/8 detail
inet.0: 21 destinations, 21 routes (21 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.0.0/16 (1 entry, 1 announced)
*BGP  Preference: 170/-101
Source: 192.168.254.4
Nexthop: 192.168.2.2 via fxp1.0, selected

Copyright © 2001 MPLS u 12
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State: <Active Int Ext>

Local AS: 65501 Peer AS: 65501

Age: 31 Metric2: 3

Task: BGP_65501.192.168.254.4+1037

Announcement bits (2): 2-KRT 4-BGP_Sync_Any

AS path: 65520 |
BGP next hop: 172.16.1.2
Localpref: 100
Router ID: 192.168.254.4

10.2.0.0/16 (1 entry, 1 announced)

*BGP  Preference: 170/-101

Source: 192.168.254.4
Nexthop: 192.168.2.2 via fxp1.0, selected
State: <Active Int Ext>
Local AS: 65501 Peer AS: 65501
Age: 31 Metric2: 3
Task: BGP_65501.192.168.254.4+1037
Announcement bits (2): 2-KRT 4-BGP_Sync_Any
AS path: 65520 |
BGP next hop: 172.16.1.2
Localpref: 100
Router ID: 192.168.254.4

172.16.1.2 BGP 192.168.2.2 OSPF
3 OSPF SPF LSP
OSPF LSP RTR4
IGP SPF
ospf {
traffic-engineering shortcuts;
area 0.0.0.0 {
interface all;
}
}
IGP 4
SPF inet.3 ( 5
inet.0 IGP inet.3
AS
LSP BGP
Copyright © 2001 MPLS
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IGP RTR1

jeff@RTR1> show route

inet.0: 21 destinations, 21 routes (21 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both

10.1.0.0/16 *[BGP/170] 00:57:12, localpref 100, from 192.168.254.4
AS path: 65520 |
>10192.168.1.2 via fxp0.0, label-switched-path test_path
10.2.0.0/16 *[BGP/170] 00:57:12, localpref 100, from 192.168.254.4
AS path: 65520 |
>10192.168.1.2 via fxp0.0, label-switched-path test_path
172.16.1.0/30 *[OSPF/10] 00:51:39, metric 3
>0 192.168.2.2 via fxpl.0
192.168.1.0/24  *[Direct/0] 1d 15:19:11
> via fxp0.0
192.168.1.1/32  *[Local/0] 1d 15:19:11
Local
192.168.2.0/24  *[Direct/0] 1d 15:19:11
> via fxpl.0
192.168.2.1/32  *[Local/0] 1d 15:19:11
Local
192.168.3.0/24  *[OSPF/10] 00:51:39, metric 2
>t0 192.168.1.2 via fxp0.0
192.168.4.0/24 *[OSPF/10] 00:51:39, metric 2
>0 192.168.2.2 via fxpl.0
192.168.5.0/24 *[OSPF/10] 00:51:39, metric 3
to 192.168.1.2 via fxp0.0
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192.168.6.0/24

192.168.7.0/24

192.168.8.0/24

192.168.9.0/24

192.168.254.1/32

192.168.254.2/32

192.168.254.3/32

192.168.254.4/32

192.168.254.5/32

192.168.254.6/32

224.0.0.5/32

>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 3
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 13
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 13
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 12
>0 192.168.2.2 via fxpl.0
*[Direct/0] 1d 15:19:11
> via 100.0
*[OSPF/10] 00:51:39, metric 1
>t0 192.168.1.2 via fxp0.0
*[OSPF/10] 00:51:39, metric 2
>t0 192.168.1.2 via fxp0.0
*[OSPF/10] 00:51:39, metric 2
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 1
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:51:39, metric 3
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 1d 15:19:12, metric 1

inet.3: 8 destinations, 8 routes (8 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

172.16.1.0/30

192.168.5.0/24

192.168.6.0/24

192.168.7.0/24

192.168.8.0/24

192.168.9.0/24

192.168.254.4/32

192.168.254.6/32

Copyright © 2001

*[OSPF/10] 00:51:39, metric 3
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:51:39, metric 3
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:01:35, metric 3
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:51:39, metric 13
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:51:39, metric 13
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:51:39, metric 12
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[RSVP/7] 1d 15:18:19, metric 2, metric2 0
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
[OSPF/10] 00:51:39, metric 2
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:51:39, metric 3
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path

MPLS
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mpls.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
0 *MPLS/0] 1d 15:19:11, metric 1
Receive
1 *MPLS/0] 1d 15:19:11, metric 1
Receive
inet.3 RSVP OSPF OSPF 1
OSPF LSPtest path RTR4
RTR6
192.168.5.0/24 192.168.4.0/24 192.168.4.0/24 OSPF
RTR4 LSP 192.168.5.0/24 OSPF LSP
RTR4
Inet.3 172.16.1.0/30 inet.0 AS 65520 BGP
LSP 172.16.1.2 traffic-engineering BGP
BGP 7 RSVP 10 OSPF
inet.0 172.16.1.0/30 OSPF inet.3 OSPF
10 3 BGP inet.0 inet.3
inet.3
IGP LSP SPF
OSPF ID ISIS ID LSP
OSPF ID SIS ID IGP SPF LSP IGP
LSP
IGP BGP IGP

10.1.0.0/16 (1 entry, 1 announced)
*BGP  Preference: 170/-101

Source: 192.168.254.4
Nexthop: 192.168.1.2 via fxp0.0, selected
label-switched-path test_path
State: <Active Int Ext>
Local AS: 65501 Peer AS: 65501
Age: 1:45:17 Metric2: 3
Task: BGP_65501.192.168.254.4+1037
Announcement bits (2): 2-KRT 4-BGP_Sync_Any
AS path: 65520 |
BGP next hop: 172.16.1.2
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Localpref: 100
Router ID: 192.168.254.4

10.2.0.0/16 (1 entry, 1 announced)
*BGP  Preference: 170/-101

Source: 192.168.254.4
Nexthop: 192.168.1.2 via fxp0.0, selected
label-switched-path test_path
State: <Active Int Ext>
Local AS: 65501 Peer AS: 65501
Age: 1:45:17 Metric2: 3
Task: BGP_65501.192.168.254.4+1037
Announcement bits (2): 2-KRT 4-BGP_Sync_Any
AS path: 65520 |
BGP next hop: 172.16.1.2
Localpref: 100
Router ID: 192.168.254.4

LSP IGP
IGP
POP POP
BGP POP LSP
LSP LSP

LSP LSP

traffic-engineering bgp-igp

traffic-engineering bgp IGP BGP
LSP traffic-engineering bgp-igp
inet.0 inet.3( 6) MPLSLSP
P RGP RSVP
i O

!

P Forwarding Table

6 traffic-engineering bgp-igp RSVP

Copyright © 2001 MPLS
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traffic-engineering bgp-igp JUNOS MPLS
RTR1 traffic-engineering bgp-igp IGP
protocols {
rsvp {
interface all;
}
mpls {
traffic-engineering bgp-igp;
label-switched-path test_path {
t0 192.168.254 .4;
primary through_RTR2;
no-cspf;
}
path through_RTR2 {
192.168.254.2 strict;
}
interface all;
}
bgp {
group internal-peers {
type internal,
local-address 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.4;
neighbor 192.168.254.5;
}
}
ospf{
traffic-engineering;
area 0.0.0.0 {
interface all;
}
}
}
RTR1

jeff@RTR1> show route

inet.0: 21 destinations, 21 routes (21 active, 0 holddown, O hidden)
+ = Active Route, - = Last Active, * = Both
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10.1.0.0/16

10.2.0.0/16

172.16.1.0/30

192.168.1.0/24

192.168.1.1/32

192.168.2.0/24

192.168.2.1/32

192.168.3.0/24

192.168.4.0/24

192.168.5.0/24

192.168.6.0/24

192.168.7.0/24

192.168.8.0/24

192.168.9.0/24

192.168.254.1/32

192.168.254.2/32

192.168.254.3/32

192.168.254.4/32

192.168.254.5/32
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*[BGP/170] 00:02:01, localpref 100, from 192.168.254.4

AS path: 65520 |
>0 192.168.2.2 via fxpl.0

*[BGP/170] 00:02:01, localpref 100, from 192.168.254.4

AS path: 65520 |
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 3
>0 192.168.2.2 via fxpl.0
*[Direct/0] 1d 23:57:14
> via fxp0.0
*[Local/0] 1d 23:57:14
Local
*[Direct/0] 1d 23:57:14
> via fxpl.0
*[Local/0] 1d 23:57:14
Local
*[OSPF/10] 00:20:26, metric 2
>0 192.168.1.2 via fxp0.0
*[OSPF/10] 00:20:26, metric 2
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 3
to 192.168.1.2 via fxp0.0
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 3
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 13
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 13
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:20:26, metric 12
>0 192.168.2.2 via fxpl.0
*[Direct/0] 1d 23:57:14
> via 100.0
*[OSPF/10] 00:20:26, metric 1
>0 192.168.1.2 via fxp0.0
*[OSPF/10] 00:20:26, metric 2
>0 192.168.1.2 via fxp0.0

*[RSVP/7] 00:23:12, metric 2, metric2 0
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path

[OSPF/10] 00:20:26, metric 2
>t0 192.168.2.2 via fxp1.0

*[OSPF/10] 00:20:26, metric 1
>0 192.168.2.2 via fxpl.0

MPLS
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*[OSPF/10] 00:20:26, metric 3
>0 192.168.2.2 via fxpl.0
224.0.0.5/32 *[OSPF/10] 1d 23:57:15, metric 1
mpls.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0 *MPLS/0] 1d 23:57:14, metric 1
Receive

1 *MPLS/0] 1d 23:57:14, metric 1
Receive

jeff@RTR1> show route forwarding-table

Internet:

Destination Type RtRef Nexthop Type Index NhRef Netif
default perm 0 rjct 9 1

10.1.0.0/16 user 0192.168.2.2 ucst 25 131fxpl.0
10.2.0.0/16 user 0192.168.2.2 ucst 25 131fxpl.0
172.16.1.0/30 user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.1.0/24  intf 0 rslv 14 1 fxp0.0
192.168.1.0/32  dest 0192.168.1.0 recv 12 1 fxp0.0
192.168.1.1/32 intf 0192.168.1.1 locl 13 2
192.168.1.1/32  dest 0192.168.1.1 locl 13 2
192.168.1.2/32  dest 00:90:27:c2:8a:a3 ucst 24 7 fxp0.0
192.168.1.255/32 dest 0 192.168.1.255 bcst 11 1 fxp0.0
192.168.2.0/24 intf 0 rslv 18 1 fxpl.0
192.168.2.0/32  dest 0192.168.2.0 recv 16 1 fxpl.0
192.168.2.1/32 intf 0192.168.2.1 locl 17 2
192.168.2.1/32  dest 0192.168.2.1 locl 17 2
192.168.2.2/32  dest 0 0:d0:b7:75:1:31 ucst 25 131fxpl.0
192.168.2.255/32 dest 0 192.168.2.255 bcst 15 1fxpl.0
192.168.3.0/24  user 0192.168.1.2 ucst 24 7 fxp0.0
192.168.4.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.5.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.6.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.7.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.8.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.9.0/24  user 0192.168.2.2 ucst 25 13 fxpl.0
192.168.254.1/32 intf 0 192.168.254.1 locl 21 1
192.168.254.2/32 user 1192.168.1.2 ucst 24 7 fxp0.0
192.168.254.3/32 user 1192.168.1.2 ucst 24 7 fxp0.0
192.168.254.4/32 user 1192.168.1.2 Push 100004 fxp0.0
192.168.254.5/32 user 1192.168.2.2 ucst 25 13fxpl.0
192.168.254.6/32 user 0 192.168.2.2 ucst 25 13fxpl.0
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224.0.0.0/4 perm 1 mdsc 8 1
224.0.0.1/32 perm 0224.0.0.1 mcst 4 3
224.0.0.5/32 user 1224.0.0.5 mcst 4 3
255.255.255.255/32 perm 0 bcst 5 1
MPLS:
Interface.Label  Type RtRef Nexthop Type Index NhRef Netif
default perm 0 dscd 1 1
0 user 0 recv 3 2
1 user 0 recv 3 2
192.168.254.4 LSP OSPF inet.0
RSVP OSPF LSP 192.168.254.4
LSP inet.3

traffic-engineering bgp-igp

IGP inet.3
traffic-engineering bgp-igp IGP RTR1
protocols {
rsvp {
interface all;
}
mpls {

traffic-engineering bgp-igp;
label-switched-path test_path {
t0 192.168.254 .4,
primary through_RTR2;

no-cspf;
}
192.168.254.2 strict;
}
interface all;
}
bgp {
group internal-peers {
type internal;
local-address 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.4;
neighbor 192.168.254.5;
}
Copyright © 2001 MPLS
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}
ospf{
traffic-engineering shortcuts;
area 0.0.0.0 {
interface all;
}

jeff@RTR1> show route

inet.0: 21 destinations, 21 routes (21 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

10.1.0.0/16

10.2.0.0/16

172.16.1.0/30

192.168.1.0/24

192.168.1.1/32

192.168.2.0/24

192.168.2.1/32

192.168.3.0/24

192.168.4.0/24

192.168.5.0/24

192.168.6.0/24

192.168.7.0/24

192.168.8.0/24
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*[BGP/170] 00:03:05, localpref 100, from 192.168.254.4
AS path: 65520 |
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[BGP/170] 00:03:05, localpref 100, from 192.168.254.4
AS path: 65520 |
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:00:04, metric 3
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[Direct/0] 2d 00:23:15
> via fxp0.0
*[Local/0] 2d 00:23:15
Local
*[Direct/0] 2d 00:23:15
> via fxpl.0
*[Local/0] 2d 00:23:15
Local
*[OSPF/10] 00:03:05, metric 2
>0 192.168.1.2 via fxp0.0
*[OSPF/10] 00:03:05, metric 2
>0 192.168.2.2 via fxpl.0
*[OSPF/10] 00:00:04, metric 3
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:00:04, metric 3
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:00:04, metric 13
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
*[OSPF/10] 00:00:04, metric 13
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
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192.168.9.0/24 *[OSPF/10] 00:00:04, metric 12
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
192.168.254.1/32 *[Direct/0] 2d 00:23:15
> via 100.0
192.168.254.2/32 *[OSPF/10] 00:03:05, metric 1
>0 192.168.1.2 via fxp0.0
192.168.254.3/32 *[OSPF/10] 00:03:05, metric 2
>t0 192.168.1.2 via fxp0.0
192.168.254.4/32 *[RSVP/7] 00:49:13, metric 2, metric2 0
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
[OSPF/10] 00:00:04, metric 2
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
192.168.254.5/32 *[OSPF/10] 00:03:05, metric 1
>0 192.168.2.2 via fxpl.0
192.168.254.6/32 *[OSPF/10] 00:00:04, metric 3
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
224.0.0.5/32 *[OSPF/10] 2d 00:23:16, metric 1

mpls.0: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

0 *MPLS/0] 2d 00:23:15, metric 1
Receive
1 *MPLS/0] 2d 00:23:15, metric 1
Receive
OSPF LSP LSP IGP LSP
172.16.1.0/30 BGP LSP RTR4 next-hop self
BGP LSP IGP
AS
IGP traffic-engineering BGP-IGP
LSP IGP IGP LSP
LSP Hello LSP RSVP
LSP LSP
IGP
LSP JUNOS LSP
RTR1 RTR4 traffic-engineering bgp-igp IGP
RTR1 RTR4 OSPF next-hop self
AS 65520 10.1.0.0/24 10.2.0.0/24 RTR1
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jeff@RTR1> show bgp next-hop-database
10.1.0.0/16

Source: 192.168.254.4 Next hop not resolved
10.2.0.0/16

Source: 192.168.254.4 Next hop not resolved

BGP LSP test_path
172.16.1.0/30 LSP RTRL inet3

mpls {

label-switched-path test_path {
to0 192.168.254 .4,
primary through_RTR2;
install 172.16.1.0/30;
no-cspf;

}

path through_RTR2 {
192.168.254.2 strict;

}

interface all;

inet.3
jeff@RTR1> show route table inet.3

inet.3: 2 destinations, 2 routes (2 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both

172.16.1.0/30 *[RSVP/7] 00:03:10, metric 2, metric2 0
> 10 192.168.1.2 via fxp0.0, label-switched-path test_path
192.168.254.4/32 *[RSVP/7] 00:03:10, metric 2, metric2 0

>t0 192.168.1.2 via fxp0.0, label-switched-path test_path

172.16.1.0/30 inet.3 BGP 172.16.1.2
inet.0

jeff@RTR1> show bgp next-hop-database
10.1.0.0/16

Source: 192.168.254.4 Nexthop: 172.16.1.0

172.16.1.0/30 MED 2 Next hop 192.168.1.2 Push 100004,
10.2.0.0/16

Source: 192.168.254.4 Nexthop: 172.16.1.0
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172.16.1.0/30 MED 2 Next hop 192.168.1.2 Push 100004,
jeff@RTR1> show route 10/8
inet.0: 20 destinations, 20 routes (20 active, 0 holddown, 0 hidden)
+ = Active Route, - = Last Active, * = Both
10.1.0.0/16 *[BGP/170] 00:07:58, localpref 100, from 192.168.254.4
AS path: 65520 |
>0 192.168.1.2 via fxp0.0, label-switched-path test_path
10.2.0.0/16 *[BGP/170] 00:07:58, localpref 100, from 192.168.254.4
AS path: 65520 |
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
inet.3 LSP AS
inet.0 install active
1 AS65501 192.168.8.0/24 LSP RTR1
mpls {
label-switched-path test_path {
10 192.168.254.4;
primary through_RTR2;
install 172.16.1.0/30;
install 192.168.8.0/24 active;
no-cspf;
}
path through RTR2 {
192.168.254.2 strict;
}
interface all;
}
OSPF inet.0 RSVP OSPF LSP

jeff@RTR1> show route 192.168.8.0

inet.0: 20 destinations, 20 routes (20 active, 0 holddown, O hidden)

+ = Active Route, - = Last Active, * = Both

192.168.8.0/24 *[RSVP/7] 00:01:46, metric 2, metric2 0
>t0 192.168.1.2 via fxp0.0, label-switched-path test_path
[OSPF/10] 00:01:45, metric 13
> 10 192.168.2.2 via fxpl1.0
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routing-options {
autonomous-system 65501,

}
protocols {
rsvp {
interface all;
}
mpls {
label-switched-path test_path {
t0 192.168.254 .4,
primary through_RTR2;
no-cspf;
}
path through_RTR2 {
192.168.254.2 strict;
}
interface all;
}
bgp {
group internal-peers {
type internal;
local-address 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.4;
neighbor 192.168.254.5;
}
}
ospf {
area 0.0.0.0 {
interface all;
}
}
Copyright © 2001 MPLS
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routing-options {
autonomous-system 65501,
}
protocols {
rsvp {
interface all;
}
mpls {
interface all;
}
bgp {
group internal-peers {
type internal;
local-address 192.168.254.2;
neighbor 192.168.254.1;
neighbor 192.168.254.3;
neighbor 192.168.254.4;
neighbor 192.168.254.5;

}
ospf{
area 0.0.0.0 {
interface all;
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routing-options {
autonomous-system 65501,
}
protocols {
rsvp {
interface all;
}
mpls {
interface all;
}
bgp {
group internal-peer {
type internal;
local-address 192.168.254.3;
neighbor 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.4;
neighbor 192.168.254.5;

}
ospf {
area 0.0.0.0 {
interface all;
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routing-options {
autonomous-system 65501,
}
protocols {
rsvp {
interface fxp0.0;
interface fxp4.0;
}
mpls {
interface fxp0.0;
interface fxp4.0;
}
bgp {
group internal-peers {
type internal,
local-address 192.168.254.4;
neighbor 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.5;
}
group external-peer {
type external;
peer-as 65520;
neighbor 172.16.1.2;

}
ospf{
area 0.0.0.0 {
interface fxp0.0;
interface fxp2.0;
interface fxp3.0;
interface fxp4.0;
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protocols {
rsvp {
interface all;
}
mpls {
interface all;
}
bgp {
group internal-peers {
type internal,
local-address 192.168.254.5;
neighbor 192.168.254.1;
neighbor 192.168.254.2;
neighbor 192.168.254.3;
neighbor 192.168.254.4;

}
ospf {
area 0.0.0.0 {
interface all;

RTR6

protocols {
ospf{
area 0.0.0.0 {
interface all;
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routing-options {

static {
route 10.1.0.0/32 {
reject;
install;
}
route 10.2.0.0/32 {
reject;
install;
}
}
autonomous-system 65520;
}
protocols {
bgp {
group external-peers {
type external;
export statics;
peer-as 65501,
neighbor 172.16.1.1;
}
}
}

policy-options {
policy-statement statics {
from protocol static;
then accept;

Copyright © 2001

MPLS

m 31




ERICSSON

L\

CSPF
EBGP
ERO
IGP
IS-IS
LSP
LSR
MPLS
OSPF
POP
RSVP
SPF
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