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FCEVPN-routing-mark

iR Pl Jip e wiE ol eepare raube botgeks l00e |
import-route-targets=100:1 interfaces=eth2 route-distinguisher=100:1
routing-mark=vpna

laiminbRG: BEAL o e vr b oddl export b f el 200 |
import-route-targets=200:1 interfaces=eth3 route-distinguisher=200:1
routing-mark=vpnb
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VPNV4 & RD

VPN-IPv4 Address

2B

YPE

8B

Route Distinguisher

6B

Administrator +

Assigned Number

4B
IPv4 Address Prefix
2B 2B
0 AS
Number
2B 4B
1 IPv4
address

4B

Assigned
Number

2B
Assig
ned
Number

Page7



Route Target

Route Target
+ Import Route Target

+ Export Route Target

2B 6B
TYPE Administrator +

Assigned Number

2B 2B
0002 AS
Number
28 48
0102 IPv4

address

4B
Assigned
Number
28

Assigned
Number
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EcECESPEZ |EHYOSPF

[admin@Ros-PEA] > /routing ospf instance add name=ospfl redistribute-bgp=as-type-1 router-
id=1.0.0.1 routing-table=vpna

[admin@Ros-PEA] > /routing ospf area add instance=ospfl name=o0lal

[admin@Ros-PEA] > /routing ospf network add area=olal network=10.1.12.0/24

[admin@Ros-CEA] > /routing ospf network add network=10.1.100.0/24 area=backbone
[admin@Ros-CEA] > /routing ospf network add network=10.1.100.0/24 area=backbone

[admin@Ros-PEA] > routing ospf neighbor print
0 instance=ospfl router-id=10.1.12.1 address=10.1.12.1 interface=eth2 priority=1 dr-address=10.1.12.1

backup-dr-address=10.1.12.2 state="Full" state-changes=6 ls-retransmits=0
1s-requests=0 db-summaries=0 adjacency=48m7s
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AcECESPEZERYOSPF

| [admin@Ros—PEA] > /ip route print where routing-mark=vpna
Flags: X - disabled, A - active, D - dynamic, C - connect, S - static, r - rip, b - bgp, o - ospf,

m -
mme, B - blackhole, U - unreachable, P - prohibit

# DST-ADDEESS PREF-SRC GATEWAY DISTANCE

B aneE okl s o noa dg) ol f eth2 0

1 ADo 10.1.100.0/24 10.1.12.1 110
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FcEMPLSE+MIGP

[admin@Ros-02] > ip route print

Flags: X — disabled, A - active, D - dynamic, C - connect, S - static, r - rip, b - bgp, o - osp

m - mme, B - blackhole, U - unreachable, P - prohibit

# DST-ADDERESS PREF-SRC GATEWAY
PR kil el sl ol i L o s ethz

S R L b A G Al B s eth3
2UADER 1T ] D a kit bidls it b 1lo0

LN Do {1 G S 10.1.24.4
4 ADo 3.3.3.3/32 10.1.24.4
AU BI B L8 e e i e | el sl Sl h ethl

6 ADo  10.1.45.0/24 1281 bt |

DISTANCE
0

0

0

110

110

110
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BoELDP

[admin@Ros5-PEA] > mpls ldp neighbor print

Flags: X - disabled, D - dynamic, O - operational,
# TERANSPORT LOCAL-TRANSPOET PEER

0 DO Qg Al b 2 ()

[admin@Ros-P] > mpls 1ldp neighbor print
Flags: X - disabled, D - dynamic, O - operational,

# TRANSPORT LOCAL-TRANSPORT PEER
0 DO S LA, i)
1 DO Ak el Ao o Lol e

[admin@Ros-PEB] > mpls ldp neighbor print

Flags: X - disabled, D - dynamic, O - operational,
# TRANSPORT LOCAL-TRANSPORT PEER

0 DO D P 33 20 o2 i

T - sending-targeted-hello, V

T —

T_

SEND-TARGETED
no

sending-targeted-hello, V
SEND-TARGETED
no

no

sending-targeted-hello, V
SEND-TARGETED
no

- vpls
ADDRESSES
Vi O
10.1.24.4
109801 ek

s
ADDRESSES
i Rl

ERsild B oh
101 S
T g
Rl el
L bio
140t sl
E 0 alond
Lyl

o

[T S T S T

- vpls
ADDRESSES
i
) oA

10.1.45.4 -
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BCEMP-IBGP

/[admin@Ros—PEA] > /routing bgp instance set default as=100
[admin@Ros-PEA] > /routing bgp instance vrf add redistribute-ospf=yes routing-mark=vpna
[admin@Ros-PEA] > /routing bgp instance vrf add redistribute-ospf=yes routing-mark=vpnb
[admin@Ros-PEA] > /routing bgp peer add address-families=vpnv4 name=r3 remote-address=3.3.3.3
| remote-as=100 update-source=1o00

&
[admin@ROoS-PEB] > /routing bgp instance set default as=100
[admin@Res-PEB] > /routing bgp instance vrf add redistribute-ospf=yes routing-mark=vpna
[admin@Res-PEB] > /routing bgp instance vrf add redistribute-ospf=yes routing-mark=vpnb
[admin@Rgs-PEB] > /routing bgp peer add address-families=vpnv4 name=rl1 remote-address=1.1.1.1
| remote-as=100 update-source=100

e

L0:2222 L0:3.3.3.3
PEB|

MPLS Domain _/
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BCEMP-IBGP

([admin@Ros-PEA] > routing bgp peer print
Flags: X - disabled, E - established

#  INSTANCE REMOTE-ADDRESS REMOTE-AS
0 E default 3.3.3.3 100
Lo:1441  Lo2222 L0:3.3.3.3
1

\PEA P PEB|

' |

|

\ MPLS Domain /
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MP-BGP

BGPHMHYY &
FESTWEENYERBER
- IPV6ERIE
- 6PE
- £3% (IPv4 IPV6)
« MPLS VPN (IPv4 ,IPV6)

= CINS
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BGP Update Message

Unfeasible Route Length(2 octets)

Withdrawn Routes (variable)

Total path Attribute Length (2 octets)

Length(1 octet)

Prefix(variable)

Attribute Type

Path Attributes (variable)

Network Layer Reachability Information (variable)

Attribute Length

Attribute Value

Length(1 octet)

Prefix(variable)
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Path Attributes

1 transitive

0 non-transitive

1 optional

0 well-known

Attribute Type(2 octets)

Attribute Length

Attribute Value

1 ORIGIN

2 AS-PATH

3 NEXT-HOP

4 MULTI_EXIT_DISC

5 LOCAL_PREF

6 ATOMIC_AGGREGATE
7 AGGREGATOR

14 MP_REACH_NLRI

15 MP_UNREACH_NLRI

I_H
0123456701234567

- o | g »
|- r|"- r|

Attr. Flags  Attr. Type code
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MP_REACH_NLRI

Address Family Identifier(2 octets)

Subsequent Address Family Identifier(1 octet) Length (1 octets)
Length of Next Hop Network Address(1 octet) = Label (3 octets)
Network Address of NextHop (variable) | | | e
Number of SNPA(1 octet) Prefix (variable)
Length of first SNPA(1 octet)
First SNPA (variable)

Length of second SNPA(1 octet) ‘l’
SecondSNPA (variable) LABEL | EXP | s |

0 19 20 22 23

Length of Last SNPA(1 octet)
Last SNPA (variable)
Network LayerReachability Information (variable) —
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MP_UNREACH_NLRI

Address Family Identifier(2 octets)

Subsequent Address Family Identifier(1 octet)

Withdrawn Routes (variable) -Fﬁ%%ﬁ% i1 5% B BINLRI
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MP-BGPEETIFES

i,
15:

15

s
155
ks
ks
i
Ty
105
14
il
il

28:
28:
5ol
2ilil
28
28:
28:
28:
28
28:
2
28:
28:

02
02
02
02
0z
02
02
02
02
0z
0z
02
02

route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet
route, bgp, debug, packet

OPEN Message capabilities option
Lenght=14

OPEN Message capability
Code=route refresh capability
Lenght=0

OPEN Message capability
Code=AS 4-octet capability
Lenght=4

OPEN Message capability
Code—multiprotocol capablility
Lenght=4

route, bgp,debug, state Entering OpenConfirm state

route, bgp, debug, state

RemotelAddress=1.1.1.1
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MP-BGP#raFARIIRES

[admin@Ros-02] > routing bgp vpnvi4-route print detail

Flags: L - label-present

0 L route-distinguisher=100:1 dst-address=10.1.60.0/24 gateway=3.3.3.3 interface=ethl in-label=19
out-label=19 bgp-local-pref=100 bgp-med=21 bgp-origin=igp bgp-ext-communities="0SPF Route Type:
0.0.0.0:2:0,08PF Router ID:1.0.0.6:0,RT:100:2,0SPF Domain ID:0x0005:0x0 0x0 0x0 0x0 0Ox0 OxO0O"

1 L route-distinguisher=200:1 dst-address=10.1.70.0/24 gateway=3.3.3.3 interface=ethl in-label=20

| out-label=20 bgp-local-pref=100 bgp-med=21 bgp-origin=igp bgp-ext-communities="0SPF Route Type:
E\Q:O.O.O:Z:O,OSPF Router ID:1.0.0.7:0,RT:200:1,0SPF Domain ID:0x0005:0x0 0x0 0x0 0x0 0x0 Ox0O" S

Lmiﬁﬁj L0:2.2.2.2 Liasjj
\PEA P PEB |

1
\ MPLS Domain ./ Page23



LUEEE A (PEA)

o
;/[admin@Ros—PEn] > ip route print where routing-mark=vpna
clhagse s - ey sabiliadiiens s aeedve i edynamies sel Seonnoekditg nistabae it wa i |

o - ospf, m — mme, B - blackhole, U - unreachable, P - prohibit

# DST-ADDRESS PREF-5RC GATEWAY DISTANCE
ANratn] B 1B kg P 8 diiliohion i O2 ethz 0
1 AaDb 10.1.60.0/24 S 200
2 ADb 10.1.80.0/24 Pl 2H s 20
3 ADo 10.1.100.0/24 )l aal oo 110

[admin@Ros-PEA] > mpls forwarding-table print

mlaers s ikl ey eanils s b ra B oene

# IN-LABEL OUT-LABELS DESTINATION INTERFACE NEXTHOP
a 0 L 18 16 3.3.3.3/32 ethl 10.1.24.4 /

Page24



R A (P)

__._.'/f[acimin@Ros—P] > mpls forwarding-table print
| haers s b iy ypils s T a BRI e SN
# IN-LABEL OUT-LABELS DESTINATION
0 expl-null

1L 16 33353730

Al o. ol bl

INTERFACE

eth2
ethl

NEXTHOP

10.1.45.5
Akt 4
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HEde A (PEB)

o
v

i ~ MultiProtocol Label Switching Header, Labe 20,
&)

e e e e PR .
{ L LLlILLLUUUUIITUUUU 1111 1101 = MPLS TTL:

v

Internet Control Message Protocol

[admin@Ros—-PEB] > mpls forwarding-table print

Flags: L — ldp, V — wpls, T - traffic-eng

¥ IN-LABEL CUT-LABELS DESTINATION

0 expl-null

1L 16 2.2.2.2/32

2 L 17 10.1.24.0/24

3 L 18 17 1.1.1.1/32

4 1s 10.1.60.0/24@vpna
5 20 10.1.70.0/24@vpnb

[admin@Ros—PEB] > ip route print where routing-mark=vpnb

m - mme, B - blackhole, U - unreachable, P — prohibit

¥ DST-ADDRESS PREF-SRC GRTEWAY
\
\ 0 ADC 10.1.57.0/24 10.1.57.5 eth3
\ 1 ADo 10.1.70.0/24 10.1.57.7

~2 _aDb 10.1.100.0/24 1.1.1.1

Flags: X — disabled, &L - active, D - dynamic, C - connect,

Frame 2: 74 bytes on wire (592 bits), 74 bytes captured (592 bits) on interface
Ethernet II, Src: 50:00:00:04:00:01 (50:00:00:04:00: 01] Dst: 50:00:00:05:00:01 i50 00:00:05:00:81)
®, S: 1, TTL: 253

(]

eas. . +.. = MPLS Exper;mental Bits: ©
. = MPLS Bottom Of Label Stack: 1

253

Internet Protocol Version 4, Src: 16.1.166.1, Dst: 10.1.76.1

INTERFACE NEXTHOP

eth2 10.1.45.4
eth2 10.1.45.4
eth2 10.1.45.4

DISTANCE

110
200

S - static, r - rip, b - bgp, o - ospf,
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B ol HETE

10.1.100.0/24 10.1.60.0/24
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Sl 22O

L

#

0]
il
2
3,
4

#

b e s i e

L

{ ol [

— label-present

ROUTE-DISTINGUISHER

100:
200:
300:
100:
200:

b bagp,

0 ADC

\ 1 ADbo

2 ADb

1

I

o - ospf, m - mme,
DST-ADDRESS
10.1.56.0/24
10.1.60.0/24
10.1.100.0/24

[2dmin@Ros-PEA] > routing bgp vpnv4-route print

DST-ADDRESS GATEWAY
10.1.100.0/24 il b s
10.1.100.0/24 1l b |
10.1.80.0/24 1L ks L &
10.1.60.0/24 10.1.56.6
50t Lare e 1t 1B Bl

Flags: X — disabled, A - active,

B - blackhole,

[admin@Ros-PEA] > ip route print where routing-mark=vpna

INTERFACEIN-LABEL OUT-ILABEL

eth2 19 19
eth2 21 2l
eth2 20 20
ethl 19
eth3 20

D — dynamic, € — connect, S — static, r — Tip,

PREF-SRC GATEWAY

10.1.56.5 ethl
10.1.56.6
0o [tk i

U — unreachable,

P — prchibit

DISTANCE

1]

110 |
200




BEEH ( Route Refresh)

10.1.100.0/24 10.1.60.0/24
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MP-BGP Route Refresh

'fadmin@Ros—PEB} > routing bgp peer refresh-all

12
12
12
12
12
12
12
12
12
12

12
12
12

:17
- b
S b
S by
<l b
= b
1 L
el
il
=1
=17
117
kg

140
140
:40
140
140
140
140
140
:40
140
140
140

route, bgp,debug,packet

route, bgp,debug,packet

route, bgp,debug,packet , raw
route, bgp,debug,packet ,raw
route, bgp,debug,packet,raw
route, bgp,debug,packet,raw
route, bgp,debug,packet ,raw
route, bgp,debug,packet ,raw
route, bgp,debug,packet ,raw
route, bgp,debug,packet ,raw
route , bgp,debug,packet ,raw
route, bgp,debug,packet , raw
route, bgp,debug,packet , raw

12:17:40 route, bgp,debug,packet ROUTE REFRESH Message
140

RemoteAddress=1.1.1.1

MessageLength=23

Sent UPDATE message
RemoteAddress=1.1.
Length=114
FF FF FF EFF EF FF
00 72 02 00 00 00
04 00 00 00 15 40
00 00 00 00 00 02
02 00 c8 00 00 00
OE 20 00 01 80 OC
03 03 00 70 00 01
01 46

1k

FF
5B
05
0o
01
00
41

FF
40
04
80
00
00
o]0]

FF
01
00
01
05
00
00

FF
01
00
01
00
00
00

FF
00
00
00
00
00
cs

FF
40
64
00
00
00
00

FE
02
co
07
00
00
00

FF
00
10
00
0o
00
00

FF
80
20
oo
00
03
01

FF
04
80
00
80
03

oa /
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AcEPESCEZ [A){EAF#ESESH

| [admin@Ros-CEA] > ip route-static 0.0.0.0 0.0.0.0 10.1.12.2J

[ [admin@Ros-PEA] > ip, route add routing-mark=vpna dst-address=10.1.100.0/24 gateway=10.1.12.1[PEA]lbgp 100
| [admin@Ros-PEA] > royting bgp instance vrf set redistribute-static=yes

10.1.100.0/24 10.1.60.0/24

L MPLS Domain
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AcEPESCEZ B RIRFE IS

//[admin@Ros—CEA] > ip route print

Flags: X - disabled, A - active, D - dynamic, C - connect, S - static, ¥ - rip, b - bgp, o - ospf,
m — mme, B - blackhole, U - unreachable, P - prohibit

# DST-ADDRESS PREF-SEC GATEWAY DISTANCE

. 0 BDC 0.0.0.0/0 N 10.1.12.1 eth2 0

1 -

/ [admin@Ros-CEB] > ip route print

Flags: X - disabled, A active, D — dynamic, C - connect, S - statiec, r — rip, b - bgp, o - ospf,
m — mme, B - blackhole,|U - unreachable, P - prchibit

# DST-ADDRESS PREF-SRC GATEWAY DISTANCE
L 0 ADb 10.1.100.0/24 10.1.56.5 ethl 0 J
10.1.100.0/24 | 10.1.60.0/24

MPLS Domain _/
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