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<) ypical Practice : Divide and Conquer

= Divide and conquer, either by region or by hierarchy, by
functions

» By region: north, east, west, south...

» By hierarchy: Access, distribution, core, super-core

» By functions or service: PE, P, BGP peering, Route reflectors
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) Typical Practice : Limit the vendor type

= Try to use only one vendor for the each of the partitions

» Challenges is operation/support/troubleshooting

> |If multi-vendors are used, need vendor support and extensive inter-operability
tests
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- Multi vendors challenges

. .-
-------

= How to handle multi vendors in a large network
environment

» For example, the network may have at least 2 or 3 router vendors
among Alcatel-Lucent, Cisco, Huaweli, Juniper, Redback, Tellabs,
Zte, etc.




Comparison

(SNMPis usually \ [Forconfigurations,\

used by PM and FM changes, trouble
shooting and network

_ info, CLI is easier to
€ a single management

protocol that can be used to use
manage any network device € The beauty is most
from any vendor information is available in

#reduces the complexity of the the config file

network management : .
@ simple to use, easier

@hcatlon / \for troubleshooting
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" Example CLI in multi-vendor environments

vendor 1 : show config

vendor 2: display current-config
vendor 3: admin display-config
vendor 4: show running

vendor 5: show configuration detail




rlah@WDC> dizplay current—config
#
zyaname WDC
#
FTF zerwer enable
#
info-center loghost zource LoopBack(
info-center logheost 192,168, 1.120
info—center loghost 192, 168.1.130 facility local?
#
wlan batch 31 441 443 445 448 461 463
#
milticast routing-enable
multicast load-splitting source
#
ip netstream zampler fix-packetz § inbound
ip netstream zampler fix-—packetz & Dutbnunﬂ
ip netstream export zource 192, 168, 1. 140
ip netstream export host 192, 168, 1. 150 2055
#
srmp—agent trap tvpe base—trap
#
ip netstream timeout active 1
ip netstream timeout inactiwve 15
#

showr inning

tilding configuration...

8810 bytes

Current configuration :
I

verzion 12.4

gervice timestampsz debugz uptime
zervice timestamps log uptime

gervice pazsword-encryption
|

hoztname TPE3R40

I

boot-start-marker

boot avstem flash cigd0-pT-mz. 121-3a. T.bin
boot system flash cifdl-jz-mz. 124-Ta. bin
boot-end-marker

I

logging buffered 5000 debugging

no logging conzole

enable zecret 5 $1FhNoA$Kbws2WIPWCSHNDZ44dhad,
I

no aaa hew-model
|

rezource policy
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) Be careful

= Sometimes the same word has different meaning
Example: keyword "fast reroute”

detour tunnels

backup tunnel

1T

Primary
LSP’s path

Protected Node

Primary Protected Link

LSP’s path

vendorl means path protection vendor2 means link/node protection




= Some vendors treat MPLS TE Tunnels as Interfaces,
others just call it Label Switched Paths

mpls {

= intexface TunnellﬂE| N d (
og-updown

dezscription DELETED

] - - syslog;
ip unmumbered Loophack0

ip ospf message-digest-key 1 mdb 7 1102491744435R]
ip ospf network point-to-point

ip ospf co=st 25000

keepalive 60 3

shutdown

tunnel source 192.176.30.70

L tunnel destination 1%2.71.112.42
1

}

record;
lahel-switched-path ECHD:SDFTSHITCﬂ {
to 192.5.15.208;
no-cocspf;
fast-reroute;
primary ECHO-PATHI ;
secondary ECHO-PATH2 {

standhy;
= interface TunnelZ202 ¥

description DELETED
ip unnumbered Loophack(

}
secondary ECHO-PATHA {
standhby;




--------
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= Some vendor assume the unit is K bits
= Some vendor require you to use K, M, or G. otherwise

the unit is 1 bit

mpls {
label-switched-path 2-1 {
from 2.2.2.120;

to 1.1.1.110;

H#

#t '5' was inherited from group 'mpls
it

metric 5;

it

## 'bandwidth' was inherited from gzo
## '10m' was inherited from group 'mp
it

r handwidth 1000f

}

interface Tunnel2l05h

ip unnumbered Loophackl
mpl=z lahel protocol ldp

mpls ip

tunnel destination 192.168.1.180

tunnel mode
tunnel mpl=
tunnel mpls
tunnel mpl=

mpls traffic-eng
traffic-enyg antoroute anmounce

traffic-eng autoroute metric absolute 1

traffic-eng priority 7 7

riunnel mpls

traffic-eng bandwidth 1000 |

tunnel mpl=

traffic-enyg path-option 1 explicit name T210



, Some advantages of CLI : network discovery

One can use the CLI output of “ show ospf database "to do
network discovery




= Using CLI to discover entire MPLS TE topology

» vendorl : show ted database extensive
» vendor2: show mpls traffic-eng topology
» vendor3: display mpls te cspf tedb node

> ...




echoffshow mpls traffic-eng topo
My dystem id: xoronootamx (ospf 31 area 0)

g1gnalling error holddmm: 10 sec #labal Link Generation 3751

E:@ECHCO show ted datzbaze extenzive | no-more
D databaze: 161 ISI5 nodez 141 INET nodes

I6P It wooxoe xa,xxx, MPLE DB Td:soon oo xxe.xxx Router Node (ospf 31 ares O)

NodeID: ECHO-02.00(192. 168.183.2) -» Owerload link|[D]: Point-to-Point, Nbr I6P Id: xx. xx.xe.axx, nbr node 1d:13, gen:3682
Tvpe: Etr, f&ge: 111 secz, LinkIn: 2, Linkdut: 2 frag id 159, Intf Address:166.6.168.10, Nbr Intf Address:166.6.168.9
Frotocol: IS-IS(2) [FE metric:o0, TGP metric:ed, aCriBute Tlags: 0l |

Taz JG-FPE- 211, Local: 182.52.11. 168, Remote: 192, aRlGs: Hone
Folor: 0xd green [physical bui 2396000 (khps), max reservable hw global: 2500000 (kbyps))
Metric: 10 nax_reservable bw_subr 0 (khps)
Static BW: 311. 04Mbps 'Global Pool dub Pool
Feservable BW: 311. 04Mbps Tatal Allocated |Reservable Reservable
Lrailahle BW [priority] bps: B (kbps) Bl (khps) Bl (kbps)
[0] 237.708Mbp= [1] 237.708Mbpz [2] 237.TOEMbpz [3] 237.708Mbpz s s | e
[4] 237.708Mbpz [B] 237.708Mbps [6] 237. TO8Mbp= (7] 237. TO8Mbps b [0]: 0 2300000 0
Interface Switching Capability Descriptor(l): bu1]: U 2300000 0
Switching tvpe: Packet bwlZ]: ; £300000 !
. bw[3]: 0 2300000 I
Encoding tvpe: Packet bul4]: 0 2500000 0
Mawimum LSP BW [priority] bpa: b3 0 2500000 0
[0] 237.708Mbp=  [1] 237. 708Mbps [2] 237. T08Mbp= [3] 237.T08Mbp= 6] 0 2500000 0
[4] 237.7T08Mbp= [5] 237. T08Mbpz [6] 237. TOEMbp= [7] 237. T08Mbp= bw[7]: 2001 2437959 0







vendorl

lab@SFox rshow mpls lzp statistics ihgsrezs extensive logical-router all |no-—morel

logical—-router: SFO2
Ingres=s L5P: 10 sessions

10.10.0.1
From: 10.41.0.1,] State: Up, | ActiveRoute: 0O, Iispname: SFOZ_ZNWE I
FPackets 0O, Drtes 0

Statistics:

ActivePaths: (primary)
LoadBalance: Random
Encoding twxpe: Packet, Switching tw¥pe: Packet, GFID: IPwd

*Frimary
martOnt imd
Computed ERO (S [L] denoctes strict

10.0.27.1 5 10.0017.2 5 1000.9.1 5

State: Up
Toimea - 150

[loase] hop=s): (CSPF metric: 4)

Receiwed RERO (ProtectionFlag l=fwailable 2=InUse 4=B/W 8=Node 10=SoftFfeempt
10.0.27.1 10.0.17.2 10.0.9.1
T Mowr ST arnar Ty elected as actiwe path
& Mowv 9 16:56:19 Record Foute: 10.0.27.1 10.0.17.2 10.0.9.1
6 Now 9 16:6B6:1% Up
4 Mow 9 16:56:18 Originate Call
3 Mow 9 16:56:19 C5PF: computation result accepted
2 Now O 16:55:48 CSFF failed: no route toward 10.10.0.1[62716 times]
1 Oct 19 12:06:01 CSPF: could not determine self
Created: Fri Oct 1% 12:06:01 2007
g i e e e e emimemm ST
S Map(Standard) Z 20 G e
Legends - 04:51:41 traffic update | =) &
Backup Tunnel Paths
Live Util - REDB.ACK_SES00 ATL(ATLZ) e
Bypass-=10.0.80.1 Iar =
Bypass=10.0.6.2 DFYW(D 100.0% e Rhanianial ®
_ _ ATLATY
Bypass-=10.0.80.1 >1DD52ATL(AT WA .
Bypass-=10.0.7.2 Q
Bypass-=10.0.5.2-=10.0.7.2
750% Ao PO | o
4 &
50.0% A &
=1
35.0% § 1929EN @
SFOCSFO2) 1 DR
23% || CreRt gy
15.0% 1
291241 BEK3G40 'z P
AS203
REE B asaoziargf »
E— 7
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Using CLI to extract MPLS TE tunnel paths

. show mpls Isp statistics ingress extensive logical-router all

B E FEEW HAD B

a1

wand1@Ray_t=zt> show rsvp session ingress detail logical-router all|no-more

logical-router: r2
Ingrez=z R5WP: b sezzions

2. 112, 112.4

From: 112.112.112. 2, LSPatate: Up, ActiweRoute: 0

L

L5Pname: Bypass-»10.0.4.9 |

Suggested label receiwed: -, Suggested label zent: -

Recovery label received: -, Recovery label zent: 100014
Resv style: 1 3E, Label in: -, Label out: 100016
Time left: -, Since: Wed Feb 25 06:14:02 2009

Tzpec: rate Obpz gize Obps peak Infbps m 20 M 1500
Port number: =zender 1 receiver 40716 protocol O
Type: Bypa=za LSP
Number of data route tunnel through: 1
Number of E3VP zesszion tunmel through: 0
PATH rewfrom: localclient
Adspec: sent MIU 1500
Path MNIT: received 1500
PATH =entto: 10.0.4.1 (fxp2.4) 93 pkts
RESY rowfrom: 10.0.4.1 (fep?.d4) 98 pkts

Explcot route: 10.0.4.1 10.0.2.68
Record route: <{gelf> 10.0.4.1 10.0.2.6

ANDL
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