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Service Level Specification

- topological scope
- QoS characteristics
- schedule
- etc.
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- How to configure the
network to accommodate
all demands and...

- Meet SLS requirements...

- Meet operational objectives
of provider
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- How to configure the
network to accommodate
all demands and...

- Meet SLS requirements...

- Meet operational objectives
of provider

- With a given physical
infrastructure
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v

... to allow SLSs to be %\ Y
realised o= quil L@

pnfigure PHBs

Configure Traffic
Conditioning

Configure LSPs
Map addresses to LSPs

Premium IP Cluster Meeting, Maastricht, 15 May 2002 © 2002 Tequila Consortium
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SLS
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Resource Provisioning
Cycle (RPC)

Ag( Traffic Forecast

y

Resource Availability
Matrix

- background operational cycle
to pre-configure network

- map traffic predictions to
network configuration

- based on aggregate repository
of subscribed SLSs and
predictions for next cycle

- order of days/weeks/months

Network Configuration

Premium IP Cluster Meeting, Maastricht, 15 May 2002
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Dynamic
Traffic Engineering

agement

- tune network configuration
according to monitored
operational conditions

- between RPC cycles

- according to constraints
set by network dimensioning

- order of minutes/hours

Premium IP Cluster Meeting, Maastricht, 15 May 2002 © 2002 Tequila Consortium



SLS Subscription Epoch

SLS Management

- SLS negotiation with customer

- accepts/rejects SLS based
on Resource Availability
Matrix

- configures mapping to
(pre-existing) LSPs

- does not require new RPC

Premium IP Cluster Meeting, Maastricht, 15 May 2002 © 2002 Tequila Consortium



SLS Management

SLS Invocation Epoch

- dynamic admission control
based on network state

- configures traffic conditioning

Premium IP Cluster Meeting, Maastricht, 15 May 2002

© 2002 Tequila Consortium
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Traffic
Forecast

SLS
Subscription

SLS
Invocation
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Traffic

Forecast Network

Dimensioning
SLS
Subscription

SLS
Invocation

Dynamic Dynamic
Route Resource
Management Management
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Traffic
Forecast

Network
Dimensioning

SLS
Subscription

Dynamic Dynamic
SLS Route Resource
Invocation anagemen anagemen

Traffic
Conditioning

Per-hop
Behaviour

Forwarding
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Traffic
Forecast
’ Network
Dimensioning
SLS
Subscription

SLS Network Node
Monitoring Monitoring Monitoring
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Policy
Management
Tool

Policy
Repository

Policy
Consumer

Dimensioning

SLS
Subscription

Dynamic Dynamic
SLS Route Resource
Invocation anagemen anagemen

SLS
Monitoring

Network
Monitoring

Node
Monitoring

Traffic
Conditioning

Per-hop
Behaviour

Forwarding
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Policy
Management
Tool

Policy
Repository

Policy
Consumer

Traffic
Forecast
Network
Dimensioning
SLS
Subscription

Dynamic Dynamic
SLS Route Resource
Invocation anagemen anagemen

SLS Network Node
Monitoring Monitoring Monitoring

Traffic Per-hop

Forwarding

Conditioning Behaviour
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Policy
Management

Policy
Tool Repository
Policy
Consumer

Demonstration

” Network
Dimensioning

Dynamic Dynamic
Route Resource
anagemen anagemen

Traffic Engineering Algorithms

Simulation and
Policy-based Extensions
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. Overwew of the TEQUILA System

. Demo 1 Trafflc Engineering
— Panos Trimintzios, Paris Flegkas, UniS

Configuration, Service Negotiation and Monitoring
— Steven Van den Berghe, IMEC
— Takis Damilatis, Algonet
— Charalampos Charalampous, NTUA

UK Testbed: Monitoring Results
— Richard Egan, Global Crossing
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Policy
Management
Tool

Policy
Repository

Policy
Consumer

Traffic
Forecast
Network
Dimensioning
SLS
Subscription

Dynamic Dynamic
SLS Route Resource
Invocation anagemen anagemen

SLS Network Node
Monitoring Monitoring Monitoring

Traffic Per-hop

Forwarding

Conditioning Behaviour
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2

Resource Provisioning Cycle

Negotiation Router

SLS L
—

Configuration

L

SLS Network
Monitoring Monitoring

74
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« Demo 1: Traffic Engineering
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« Overview of the TEQUILA System
— David Griffin, UCL
« Demo 1: Traffic Engineering
— Panos Trimintzios, Paris Flegkas, UniS
« Demo 2: Resource Provisioning Cycle, Network
Configuration, Service Negotiation and Monitoring

— Steven Van den Berghe, IMEC
— Takis Damilatis, Algonet

* UK Testbed: Monitoring Results
— Richard Egan, Global Crossing
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UK Testbed

Steven Van den Berghe

o

imec

Premium IP - Cluster Meeting & Review, 15 May, 2002,
Maastricht, The Netherlands

: Monitoring

Richard Egan
Hamid Asgari
Mark Irons

€ Global Crossing



é?e@“‘t@’ Presentation Outline
* Monitoring Architecture & Design

« Monitoring Scalability

 Overview of UK Testbed

* Results of Monitoring Tests

 Conclusions

Premium IP - Cluster Meeting & Review, 15 May, 2002, 2
Maastricht, The Netherlands
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 Purpose:
— to provide in-service verification of customer services

— to assist Dynamic TE (MPLS & IP) to adapt to congestion /
under-utilisation

 Two primary components
— Node Monitor
« contains the distributed active/passive measurement agents
— Network Monitor
» centralised component builds a physical & logical network view

* Relevant Metrics

— Active - OneWayDelay, OneWaylLoss
— Passive - PHB BW Usage, PHB Packet Discard, Throughput

Network Monitoring

Premium IP - Cluster Meeting & Review, 15 May, 2002, 3
Maastricht, The Netherlands
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Monitoring Architecture

Monitoring SLS
GUI Monitor

Monitoring Netw.ork

Repository Monitor

Node Node Node
Monitor Monitor

Node
Monitor

Monitor

PMA Passive Monitoring Agent
AMA Active Monitoring Agent

Premium IP - Cluster Meeting & Review, 15 May, 2002, 4
Maastricht, The Netherlands



Creating an Active Monitor

é?éqmﬁ@

Node
Reg MoInor
Active .
o Monitor
Monitoring
Get P Holder
Create Agent et Port

Synthetic Synthetic

Source Reporter
Premium IP - Cluster Meeting & Review, 15 May, 2002, 5

Maastricht, The Netherlands
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« SLS Monitor uses Network Aggregate Measurements
— Per LSP monitoring is more scalable than per SLS
— Combine with per-SLS Ingress/Egress measurements

Scalability

* throughput / offered load

 Use Hop by Hop Measurements
— Reduce volume of synthetic traffic

— Aggregate hop measurements to get E2E measurement
Edge-to Edge

AM
Node Node
Monitor Monitor
Hop-by-Hop
i

AM

Hop-by-Hoy
AM

<4 (Link, PHB) scope =™ € (Link, PHB) scope
< IP Route/LSP, SLS scope > AM: Active Measurement

PM: Passive Measurement
Premium IP - Cluster Meeting & Review, 15 May, 2002, 6
Maastricht, The Netherlands




N TEQUILA UK Testbed
ntenna
HP 58503A GPS
Time Receiver
i
1
TRL i (NTP, DNS, NIS) &
Network ! (Develop.) TEQ. 0001 )
! TEQ. 0003 or
! — TEQ.
: [ ]
i =
: 131 27
BRIIbGE . 11 * Ny L/\N: .hl76/29
PC8734 166 o zthernet ? ithernet
CANBY LAN7 .128/28 HUB 194" T [ S e
4 s
Fast Ethernet /LB 32730 LB.124730 | ¢
=1 .132
o Ak LB .248/30 ethl:
PC‘§068 e
:SmartBits HP VYAN
:Control PC Advisor
! SmartBits TEQ. 0008
q L2 .120/30
i Chassis 145 Fast Ethernet
: LAN9 .16/29
| eth0: .12
: TEQ. 0010 L5 .144/30 o
0 L2 .48/30 SmartBits
i Port 2
i LANI 8/29
i Lo 0009% L4.148/30 :
1 . Fast Ethernet
: HP LAN
! _ Advisor
] SmartBits|
' Port 0
1
1
!
1 L
! TEQ. 0004 P e | e R e SRR | [ e S RN S e S R L -
! LAN4 .112/29
] SmartBits| Fast Ethernet Fast Ethernet
! .
! (ROR 2 PE1, PE2, PE3, P3: 7204 Cisco Router El Link
: P1: 3640 Cisco Router -
TEQ. 0007 P2: 2620 Cisco Router 22 Sl LT
SX/12: ADTECH data link Simulator = Fast Ethernet/Ethernet
HP WAN/LAN Advisor: WAN/LAN Protocol Analysers J
HP 58503A: GPS Time & Frequency Reference Receiver = G703-X.21 Converter

Premium IP - Cluster Meeting & Review, 15 May, 2002,
Maastricht, The Netherlands
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Synchronisation

Agilent 58503A GPS Time &

Ethernet Frequency Reference Receiver

LINUX LINUX LINUX LINUX

* Achieves client synchronisation accuracy of < 1ms

Premium IP - Cluster Meeting & Review, 15 May, 2002, 8
Maastricht, The Netherlands



A qu e Accuracy Test Set-up

Suite 3_2/GC/Mon/BC/1

Node Node
Monitor Monitor

Adtech SX/12

L . T

SmartBits 2000

CESTEEE
« Objective e e R A

— verify accuracy of active delay and loss measurements

* Method
— compare Node Monitor result with SmartBits result (delay)
— compare Node Monitor result with SX/12 (loss)

Premium IP - Cluster Meeting & Review, 15 May, 2002, 9
Maastricht, The Netherlands
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e@“‘t@ One Way Delay

OneWayDelay (Tequila Monitoring & SmartBits)
20
18 - N . ’
16 - <. . R . . . )
’“? il . . . '. .- - :.-'- ) 20 o . - .., :'°. -.3
é . % o . o \.' . *e . o’ . o e
> 12
i
[
o 10 -
>
©
= 5
)
c
o 6 |
4 -
2 -
0 T T T T T T
09:50:00.000 10:00:00.000 10:10:00.000 10:20:00.000 10:30:00.000 10:40:00.000 10:50:00.000
@ SmartBits ® Tequila Monitoring
Premium IP - Cluster Meeting & Review, 15 May, 2002, Suite 3 2/GC/Mon/BC/1 10

Maastricht, The Netherlands
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N7 qu e One Way Packet Loss

Accuracy Test for Edge-to-Edge One-Way Packet Loss (5 minutes intervals)

10.0

9.0

8.0 1

7.0 1

6.0

5.0

4.0

% Packet loss

3.0

2.0 A

1.0

0.0 \
02-May-07- 02-May-07- 02-May-07- 02-May-08- 02-May-08- 02-May-08- 02-May-08- 02-May-08-
16:48:00.000 19:12:00.000 21:36:00.000 0:00:00.000 2:24:00.000 4:48:00.000 7:12:00.000 9:36:00.000

Time of Day

& % Packet Loss Measured Mean Loss Measured: 3.28% —— Mean Loss Introduced: 3.10%

Premium IP - Cluster Meeting & Review, 15 May, 2002, Suite 3 2/GC/Mon/BC/1 11
Maastricht, The Netherlands -



€ qu e Test Set-up

n
EEnn= 3 d.
OwWD — . I
i=1 Network Suite 3_2/GC/Mon/BC/2
EEqu; = (1-i1:[1(1— ) Monitor

Node
Monitor

Node
Monitor

Node Node
Monitor Monitor

* Objective
— Compare accuracy of edge2edge with hop by hop measurement

* Method
— compare Node Monitor result with SX/12 (delay & loss)

Premium IP - Cluster Meeting & Review, 15 May, 2002, 12
Maastricht, The Netherlands



One Way Delay

Hop-by-Hop & Edge2Edge OneWayDelay (Test Pkt Length: 128)

20

18 4

One Way Delay (ms)

- Hop 1 (SX12: 3 ms) - Hop 2

Hop 3 (SX12: 7 ms)

0 T T T T T
2002-05-02 2002-05-02 2002-05-02 2002-05-03 2002-05-03 2002-05-03 2002-05-03
16:48:00.000 19:12:00.000 21:36:00.000 00:00:00.000 04:48:00.000 07:12:00.000 09:36:00.000

Edge-to-Edge - Hop-by-Hop

Premium IP - Cluster Meeting & Review, 15 May, 2002,
Maastricht, The Netherlands

Suite 3_2/GC/Mon/BC/2
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One Way Packet Loss

One-way Packet Loss (Hop-by-hop and edge-to-edge)
10.0
9.0 4
8.0
7.0 4
2 , i |
6.0 X
q 1’7 il 1 'é‘ £ [ X A‘ % f ! J\;%'r X g [“ X !‘ i 1
~— l 4 ! Y i) "’l!ﬁ\ A"Q" i AT ss (XA 1\ .‘» i ;"'\ i (‘ sf b
o) i ULk X “‘ o4 | \J st D2 | 5K "A‘ 2 s l ‘. [
g g | ffap‘.l%f “ AR ;“v; gl F ”in ) [ | ?‘ |
< 1% | | R A 1
A 40 K
X
3.0 4
W*FWW”WMMWWVW VMMW Wh}‘%
1.0
0.0
2002-05-08 2002-05-08 2002-05-08 2002-05-08 2002-05-09 2002-05-09 2002-05-09 2002-05-09 2002-05-09
14:24:00.000 16:48:00.000 19:12:00.000 21:36:00.000 00:00:00.000 02:24:00.000 04:48:00.000 07:12:00.000 09:36:00.000
Time of day
—e—PEI-P1: Avg. 2.04 —=—P1-P2: Avg. 0.00 P2-PE2: Avg. 3.18 —<— Aggregate: Avg. 5.16 —— PEI-PE2 e2e: Avg. 5.18 ‘

Premium IP - Cluster Meeting & Review, 15 May, 2002,

Maastricht, The Netherlands

Suite 3_2/GC/Mon/BC/2 14
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Squ e One Way Packet Loss (EMA)

Hop-By-Hop & Edge-to-Edge Packet Loss

10.0

9.0

8.0

7.0
7]
N
° 6.0
N
Q
=< 5.0
Q
S
= 40 -
5
© 3.0 b

. N ) 1

I ML i

1.0 1

0.0 \

2002-05-08 2002-05-08 2002-05-08 2002-05-08 2002-05-09 2002-05-09 2002-05-09 2002-05-09 2002-05-09

14:24:00.000 16:48:00.000 19:12:00.000 21:36:00.000 00:00:00.000 02:24:00.000 04:48:00.000 07:12:00.000 09:36:00.000

Time of day
—— Aggregated Hop-by-Hop (EMA-an hour) Edge-to-Edge (EMA-an hour) —— PEI-P1 —=—PI-P2 P2-PE2 ‘
Premium IP - Cluster Meeting & Review, 15 May, 2002, Suite 3 2/GC/Mon/BC/2 15
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Scalability

Edge-to-edge Synthetic Traffic Injection vs Hop-by-hop
(4 PPS injected for each LSP/Hop - Supported PHBs per interface <=8 )

1000

100 n //'”/MH‘H

Packet Per Second (PPS)
=

1 T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50

Number of LSPs crossing the link/Hop per interface

—a— PPS for LSPs crossing a link —— PPS for Hops crossing a link

Premium IP - Cluster Meeting & Review, 15 May, 2002, Suite 3_2/GC/Mon/Scal/1&2 16
Maastricht, The Netherlands
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Conclusions

Good accuracy for both OWD and OWL

— even with agents outside the routers
— comparable E2E and hop by hop results

« Scalability claims for hop by hop are justified

« OWD results suitable for dynamic operation & SLS
Monitoring

« OWL results suitable for SLS Monitoring
— use passive monitoring of packet discards for dynamic mgt

* Need for accurate synchronisation of agents
— higher cost for hop by hop approach

Premium IP - Cluster Meeting & Review, 15 May, 2002, 17
Maastricht, The Netherlands
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Enforcing an IP TE policy

Christian JACQUENET

christian.jacquenet@rd.francetelecom.com
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é?éqm[f}, Enforcing an IP TE policy

* Qutline:
— Configuration and testing environment

— Enforcing an IP TE policy: an example

* PRC instantiation
« COPS-PR provisioning of the configuration information

* Reporting the actions
« Validation aspects

— Current restrictions
— Preliminary performance results

Slide 2 Tequila Consortium ©



é? [ @ Configuration and testing
2 UL |
environment

>

« Basic components:

— An XML-based “OSS”

« For populating the IP TE PIB, based on the manipulation
of XML files

— A PDP for making the decisions

« E.g. modify a TE metric value on a given router interface

— PEPs for applying the decisions

« The PEP capability is currently outsourced from the
routers

— OSPF-TE-capable routers
« Embed a CSPF computation algorithm

Slide 3 Tequila Consortium ©



6%; q lt@ Development and testing
resources

12 Linux-based
routers (with TE
extensions)

.O )
% Oo
-
Proxy
Slide 4 Tequila Consortium © PEP &



Access interfaces

Install ...
Get state
Remove

TE3 add: null

TEZ add: null

TE1 add: null

TEQ add: null

TES add: null

TE1Z2 add: nu

TE7 add: null

TE11 add: nu

TEE add: null

TE1D add: nu

TES add: null

TE4 add: null

TE4 install: tn

TE1 insta

TET install: tn

TET inztall: tn

TE1 install: tn
TET install: tn

[ Tevenr | [aarm | [ eRRoR ||

lisette {DMISIR), Guillaume Pommier {Softeam}), W

Add PEP,

—(Olx

LN Starting.. |

» 4
SubTivhaxBandwidth : 20000 a || |Current configuration: -
SubTlvhd axRsyBandwidth : 15000 11! -l
SubTlvUnrsvBandwidth 15000 hostname TEG-zebos
findex : 2 pasaword cisco
ospfTehetrice 1.2.6.1.4.1.104.21.1.2 - INSTALL_NOTIFY - INSTALLED !
Ifhdetricvfalue : 20 m ax-b andwidth eth0 20k
DsopWalue @4 max-resencable-bandwidth ethd 15k
TopThAddressType : IPWS !
TopThwRouterfdddress : 192 168 150 7 max-bandwidth eth1 20k
TopThRooterdddremask 24 max-reservable-bandwidth eth1 15k
SubThvlinkTwpe -1 !
SubThwLink&ddressType : IPWS m ax-b andwidth ethZ 20k
SubTlvLinkld : 192 163 116 1 m ax-resenvable-bandwidth eth2 15k
SubThlinkldMask 24 |
SubThvlLocallfAddressType @ IPW m ax-b andwidth eth3 15k
SubTlvLocallfAddress @ 192 162 116 1 m ax-resenvable-bandwidth eth3 10k
SubTivLocallfaddrazk 24 !
SubThwRemotelffddressType @ IPWG interface lo
SubThwRemotelfAddress : 192 165 116 2 ip addresz 192 162 150.6/32
SubTivRemotelfAddrdaszk : 24 !
SubThTeMetric : 156 interface ethO
SubTlvhaxBandwidth 20000 description INTERFACE-TES-TE1Q-LAN-115
SubTivhl axRevBandwidth ;15000 ip address 192 16821151249
SubThwUnisvBandwidth 15000 multicast
Iflndex : 3 !
ospfTemetrics 1.2.6.1.4.1.104.2.1.1.3 - INSTALL_NOTIFY - INSTALLED interface ethi
Ifhdetriciralue @ 159 description INTERFACE- TES-TEZ-LAN-107
DzcpWalue @G ip address 192 1682107 .2/249
TopThiAddressType @ IPWSE multicast
TopThwRouterfdddress : 192 168 150 7 !
TopThRouterfddreMask 24 intarface athz
SubThvlinkTwpe -1 description INTERFACE-TES-TES-LAN-109
SubThvlinkfddressType : IPWD ip address 192 162.100.2/24
SubThLinkld : 192 162 120 2 multicast
SubThlinkldMask 24 |
SubThLocallfaddressType : IPWG interface eth3
SubThvLocallfddress @ 192 162 120 2 — description INTERFACE-TES-TEQ-LAN-114 =
—| L= Ano A4S0 A4 A4 —
[v] | [T ]
. . 2 2
IR); TEQUILA Project: Mohamed Boucadair {DMI'SIR) 2002 ‘_fair‘[l)ce ‘| air (DMISSIR) 2002 &_f;ince telecom Copyri
o]

Slide 5
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é?é qml@ Instantiating a PRC

* According to the IP TE PIB structure

— E.g. modification of the ospfTeMetricSubTlvMaxRsvBandwidth

Value @ %ML Spy - [TE6.xml] =101x]
_@Eile Edit Project ®ML DTD/Schema Schemadesign x5L Convert Table Wiew Browser Scripting Window Help ;Iillﬂ
D el Hd e sbe| - adtryd s pREE M| 5888 |80 -9

Thiz iz the project view of the
#ML Spy 3.5 premium version

Fleaze uze the "Mew Project”
or "Dpen Project’’ commands
to gtart working with projects in

=ML Spy
Append - Add childl

2=l
= 5SubTivMaxBand... = SubTlvUnrsvBan... = SubTlvMaxRsuB... = Hindex
oo 15000 [
20000 15000
20000 15000
15000 10000
Append | Insert | Add child
2=l
=Ix] 5
Attribute | SubTlvMaxRavBa =

nickwvicith

Occurrenc|reguiredd =
|4 4I_>l_I

B TE7aml BB TESaml BB TE3anl |BRiptestecon.|ER PDPaml BB TEGm Append Add child

[Jez 5z 22 o i 18 | [[o i 80 80 i e oo i 8 i e 6 ([ i B 80 i 8 o e e 8 [ B [ e
¥ML Spy v3.5NT Registered to () {c)1998-2001 Altova GmbH & Altova, Inc, l_ MM v

Slide 6 Tequila Consortium ©
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»  COPS-PR provisioning of the
configuration information

) =g

Get Al states |

* By sending (unsolicited) DEC messages:

=10l x|

TEte | TE11 | TEZ

TE1 | Tz | Tes | TEa | 15 | T1EE | TET TES
NGRS EREEE EENE EEDE EE HIERNE EREE o| P
Show PIB
DEC DEC DEC DEC DEC DEC DEC DEC

DIF| I|EJ] DyF| I|EJl D|F| 1| E

DEC DEC DEC

SubTlvwhaxBandwidth : 20000
SubTlvhaxRsvBandwidth - 15000
SubTlwUnrswBandwidth 15000
Iinde= @2

\_/OO

ospfTebletrics 1.2.6.1.4.1.10421.1.2 - INSTALL_MOTIFY - INSTALLED

WEtncraie - o0

D=scpivfalue @4

TopTleAddressType : IPWD
TopTlwRouterAddress 192 168 150 7
TopTlwRouterfddrebdash : 24
SubTlwLlinkTwpe 1
SubTlvlLinkAddressType @ IPWG
SubTlwLinkld : 192 162 116 1
SubTlwLinkldhiask : 29
SubTlvLocallfAddressType : IPWG
SubTlvLocalltAddress @ 102 162 116 1
SubTlvLocallfaddrazk 24
SubTlwvRemotalfAddressType : IPWE

SubTlvRemoteltAddridask : 24
SubTlTebetric : 156
SubTlvhaxBandwidth : 20000
SubTlvtaxRsvBandwidth 15000
SubTlvUnesvBandwidth 15000

SubTlwRemotelfAiddress 192 163 116 2

Fndes=

Ifhdetricvfalue ; 168

ospfTebetrics 1.2.6.1.4.1.1042 113 - INSTALL_MNOTIFY - INSTALLED

Views the
contents of the
updated PIB

[ ]
2
J, Guillaume Pommier (Softeam), Wilfrid Rabot (DMISIR); TEQUILA Project: Mohamed Boucadair (DMUSIR) 2002 & france telecc
= R&D

Tequila Consortium ©



6%;9. qu 1L@ Reporting the actions

By sending RPT messages towards the PDP:

Eg’iPEP Proxy 1Ol =]
Add DEP... /\
TE1Z2 TE1M1 TE10O TEQ TEG T

| Starting.. 4|4 Starting.. @ | @ Stadting.. @ |49 Stadting.. @] "' () ] [

EEEEEEEEE;J

Remove
exectimesut 00

| Show run

and

TE7-zebos-ospfd TET-zebos ospfd
Current configuration:

!
hostname TE1-zebosospfd
pazanard ciseo

log stdout

|

Allows to check
the (updated)
configuration

!
intarface ethl
|

intarface eth1
|

interface eth2
!
interface o

deszcription INTERFACE-TE1-TEZ-LAN-102
|

router ospf
ozpf routerid 192 168,150 .1

compatible fo1583 E
redistribute static sl

[*]

?
nn Hoisette (DMISIR), Guillaume Pommier {(Softeam), Wilirid Rabot (DMISIR); TEQUILA Project: Mohamed Boucadair (DMISIR) 2002 &_ f;a&noce telecom
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6%;9. qu L€ Validation aspects

Checking the router’s configuration:

=10l x|

Add PEP...

TE1Z TE11 TE10 TEQ
3|4 Starting... @9 | @ Stating.. 4 |4 Stadting.. @ | @ Starting.. @]

JJJJ;;;;JZ;\

Current configuration:
!
hostname TEG-zebos

i d cizca

|
max-bandwidth ethD 20k

m ax:-reservable-bandvidth ethd 15k “S hOW ru n ? CO m m a n d

max-bandwidth ethd 20k

max-reservable-bandwidth eth1 15k res u |t

!

max-bandwidth eth2 20k o O _

m ax:-resenvable-bandwidth eth2 15k
!
max-bandwidth eth3 15k

max-reservable-bandwidth etha 10k
!

b e
ip address 192 165,150 6/32

!
interface ethO

description INTERFACE-TES-TE1D-LAN-115 ’_
ip address 192 168 .115.1/24
multicast >

[r]

?
1), Yoann Hoisette (DMI/SIR), Guillaume Pommier (Softeamy), Wilftid Rabot (DMISIR); TEQUILA Project: Mohamed Boucadair (DMI'SIR) 2002 & fra&nce telec
~ R&D
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é?e qu i( €0 Current restrictions

« Syntax correctness is not checked by the
current PIB parser

— Some syntax errors have been detected

* The PEP capability is external

— Native PEP support available in June
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e%’l (& Preliminary performance
eguil €
results

* On the benefits of the COPS-PR approach:

— Manual configuration of the 12-router platform
takes about 1 hour

— COPS-PR configuration procedure takes less than
5 minutes

On the support of the TE extensions to
OSPF:

— Negligible impact on the switching performances
of the routers
 Less than 5% on PC-based routers
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