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MPLS-TERYEZE [N Z-MPLS PROTECTION

e |P routing recovers from faults in seconds to minutes
e SONET recovers in 50 ms

e MPLS targets in-between path recovery times

®

Basic approaches:
o Restoration: slower, but less bandwidth overhead
o Protection: faster, but more protection bandwidth

o Repalr methods:

o Global repair: node that performs recovery (usually
ingress node) may be far from fault, depends on failure
notification message

o Local repair: local node performs recovery (usually
upstream from fault); does not require failure notification




MPLS-TERYEZE [N Z-MPLS PROTECTION

Working path

Protectio ‘ '/»

path Traffic carried on working path

Failure on working path is detected

o ee”

Traffic is switched to the protection path

= Protection paths are setup as
backups for working paths
= 1+1: traffic is transmitted
simultaneously on two paths

= 1:1: traffic is transmitted on
working path only

= Protection paths selected so
that they are disjoint from
working path

= Faster recovery than
restoration

®
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Router A Router B

Router C

——————— Primary LSP
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Router F

Router D
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Router D Router E

------- Primary LSP
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Router F
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VPNZE N,
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- B ANIPEEERIA:
 L2TP(Layer2 Tunneling Protocol) IETF, Cisco: 2/
» GRE(Generic Routing Encapsulation): 3[E
= IPSec: 3

= MPLS: 2=, 3=
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Original IP Packet

IP Header TCP Header “

AH Tunnel Mode

New IP Header|] AH Header IP Header TCP Header “
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MPLS VPN

 MPLSHy—/PMNEENRARVPN;

MPLS VPNE—ME FMPLS 5 A B IP-VPN, {EiEPE

(Provider Edge) i¥EFE=a=3VPNIEHLIENMASAZE
VPNF#I=EVPN,




MPLS/BGP VPNAYREY

- MPLS/BGPVPN: = VPN,

- £MPLS/BGP VPNIYIREIA, MEHIZERAIES TN
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MPLS VPN

CE: Customer edge, PE: provider edge

VPN1 VPN1
ite1 -

--------------------------------------------

Site2
>

>

-

CX , « 6(/
Site

|

@
X

MR

O
m

VPN2

T - VPN2 remote connection
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T / Backbone \ VPN B
10.1.1.0/24 10.2.1.0/24

VRF B

OSPF, BGP, RIPZ

- $itiCE EIA\IPE




VPN ROUTING AND FORWARDING (VRF) TRABLE

VPN B / Backbone \ VPN B
10.1.1.0/24 10.2.1.0/24

VRF B

e Each VPN needs a separate
In each PE router
to
e Provides VPN isolation

o Allows overlapping, private |IP address space by
different organizations




DETAIL

-

JVRF5VPN4}

——

K




VRF

"VRF (BJLAIERE/T

+—5KIRNZ AR

+—HFETIXVRFHIES

+—HH T A VRFHIEE

/

REPARS

=)

A

SELAI T ITE:

, MITEFE 7 IEIZ A =S(E];

RRIR

N,

RIS

A\ .
=

Al

*VRFFFZEXEI'.‘IWVPN}IJ!“*E*H'J’%?& RTHIRD,




B IXEHESPTCVRHME R

VRF-A
PE
@ @
10.1.1.0/24 10.2.1.0/24
VRF B IBGP

- AOPEEIL[IPE




RD (ROUTE DISTINGUISHER)
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| 1] |
1 1 |
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Type Field Value Field
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IBGP
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Vrf] : export red Vrf3 export red
import red import red

Vif2: export yellow @ @ Vifd: export yellow
import yellow PE\I\/\_//PEZ import yellow

VPN-B
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RD+IPv4 OSPF, BGP, RIPZ
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RT V5 RD

= RD (Route Distinguisher)

« FHF+/RPE_ EA[GVPNSL{f| . SCINVPNSLIZ BBt SR, SIPHbiIt—iciapk12 Bytesfl
VPNv4itil,

- RDSERH—EHHEEHIEBGP UpdateiR M HARIXLE X,

- RDOAEBILKEEN], AMERANRESES.

» RDFASEX S ASHIVRE, AHMEL.,

* RT (Route Target): /REVPNISHAIKIAFITIE, PEKFERTEEX D AR VPN [EIEH.
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MPLS VPN PACKET FORWARDING
-LABEL STACKING

Backbone
P1 P2

VRF Yellow:
Net1, Next-hop: PE2

A aVae Va

Global routing table Global routing table
- Destination Next Hop Label Destination Next Hop Label
EEZ P1 25 PE1 P2 393

- (Elabel3k5ERkiEA, LAl AY1abelfitop label
- HPE2 popizlabells, I{AXSBRYE? RD #1 RT?
- RDIRRTEFIEHIHE, LttbAERE, FAZIRDHIRT




MPLS VPN PACKET FORWARDING
-LABEL STACKING

Backbone
P1 P2

VRF Yellow:
Net1, Next-hop: PE2

/-
e E:iiii/i::izzfi;\\-‘/\\\—’//\\///f\\_///:ii;:fL\:::j\\\\\\\\\

Global routing table Global routing table
- Destination Next Hop Label Destination Next Hop Label
EEZ P1 25 PE1 P2 393

- {EMPLSVPNH, EBFRE—HAIVPNEIFE  site Z[AE LR (EHAREITE;
- EAOPELAIRMNFT EBEIFE, IMEIFZE(PE router@FNNiE)EETFRIPIERHTITES
% , RETMPESIIHRPER—KEE, VPNIRXGT LXERE, SMuLliGELSPE)X
JimPE :
- {EHMREIRE (egress PE routerfi = 13 He) RERRIZIE L Z I/ site L,




MPLS VPN PACKET FORWARDING
-LABEL STACKING

CE1

\ PE1
s
IP N
<\
Packet

based on the
IGP Label (top label)

P routers switch the packet

CE2

P1 P2
N A

A
Packet

IGP Label(PE2)

Packet

IGP Label(PE2)

IP
Packet

IGP Label(PE2)

Packet

PE1 router receives normal IP
packet from CE1 router.

PE router does “IP Longest Match”
from VRF, finds iBGP next hop PE2
and imposes a stack of labels

Egress PE router removes top
label,

uses inner label to select
which VPN/CE to forward the
packet to.

Inner label is removed agng
packet sent to CE2 router
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VPLS

« VPLS: Virtual Private Lan Service, tHiiEEIESHBEMWSS. B

BULLESIR I —MPLS —EVPNIAR, VPLSE; RFFEMPLS R4S
HEHLANGEXEE], (LAN OVER MAN/WAN)

- BRI SRBRNMRE,
- —MRELILDPEAE SHHY, HAlcatelkiE, SRR KEBLT HRAZ
}5 (8f&Cisco) ;
- 5— M inEHJuniper&ite, LABGPIEAESINY, BBIRBTuniperfllfe
3285,

=It allows you to connect geographically dispersed LAN

sites to each other across an MIPLS backbone.
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WHY VPLS?

- BRI B 2B TMPLS VPN, A4 EEEVPLS?

- MPLS VPNI{EE=E
- [TESSIESZ R

- EE_EHIVPN




VPLS
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VPLS
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GMPLS (1)

37 BETE N SRR BEC M BENSHIRH M B R IFFMIEIE(S
STHEX, BRSNS CGMPLS, (GMPLS:
Generalized Multiprotocol Label Switching) : MPLS[A]
JEM Y RV, BEIFERNDER R, D3R,
RIS IR ELF AR AR, XREREEMY. F<0
WAF T80T .




GMPLS (2)

-GMPLS 2 XY MPLSHIY &, MMEE T X o #E: (#Hlun,
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