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�KLJK�VSHHG�QHWZRUNLQJ�LVVXHV

are stressed by the Internet deployment and the related growing demand for bandwidth�

The high speed packet networking bottlenecks�����IRUZDUGLQJ���WUDQVPLVVLRQ���VZLWFKLQJ

*LJDELW�,3�URXWHUV�EDVHG�RQ�RSWLFDO�SDFNHW�VZLWFKLQJ�

�������VZLWFKLQJ�FDSDFLW\�VFDOHG�RQ�:'0�WUDQVPLVVLRQ�FDSDFLW\
�������WKRURXJK�GHFRXSOLQJ�EHWZHHQ�WUDQVPLVVLRQ�DQG�IRUZDUGLQJ

IRUZDUGLQJ������main performance bottleneck that IP routers are facing
����optimization of routing table encoding  + parallelisation

WUDQVPLVVLRQ�����WDM transport networks make affordable the optical fiber
bandwidth incrementally:  wavelength channel granularity +  bit rate  transparency

VZLWFKLQJ�����current technology inherited from ATM and supercomputer industry

      - lack of flexibity against  WDM transmission capacity upgrading



.(236&1(7��)5$1&(�7(/(&20 ,1)2&20¶���*LJDELW�:RUNVKRS

,QWHUIDFLQJ�LVVXHV�	�:DYHOHQJWK�5HVRXUFH�0DQDJHPHQW

'LUHFW�LQWHUFRQQHFWLRQ�RI�VZLWFKHV�������- dynamic allocation of wavelength channels
         - statistical multiplexing at the fiber bandwidth capacity level

$FFHVV�WR�:'0�WUDQVSRUW�QHWZRUN�RU�HOHFWULFDO�LQWHUIDFH�� ����������HGJH�VZLWFK
packet delivery at the wavelength channel capacity level (sequence integrity preservation)
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&RQWHQWLRQ�5HVROXWLRQ��),)2�TXHXLQJ

��
RQ�RII�WUDIILF�VRXUFH�EXUVWLQHVV����

��&RUH�VZLWFK���QILEUH� �������Qλ� ��� ��(GJH�VZLWFK���Qλ  ��������������UHFLUFXODWLQJ�SRUWV

UHFLUFXODWLQJ�SRUWV
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6ZLWFK�DUFKLWHFWXUHV��packet routing + queuing  =  two  wavelength conversions�

&RQWHQWLRQ�UHVROXWLRQ��fiber delay line + wavelength encoding + recirculation�
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2SWLFDO�)DLU�4XHXLQJ

)DLU�4XHXLQJ��fair sharing of the processing power of a server dedicated to a queuing system��

�fair bandwidth sharing  +  traffic reshaping large  electronic memories

2SWLFDO�IDLU�TXHXLQJ�LVVXHV��
�µqueuing packets’ are no more available as they travel on delay lines.
packets  can only be delayed over a finite time window.

VHUYLFH

IDLU�SDFNHW�GURSSLQJ

packets are dropped 
according to the 

virtual queue priority

IRUHFDVWLQJ�GHOD\�OLQH

LQOHWV

IDLU�TXHXLQJ�YLUWXDO�TXHXH
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�)DLU��3DFNHW�'URSSLQJ

������2SWLFDO�VZLWFK��interconnection of 4 fibers carrying 16 wavelengths.

2IIHUHG�WUDIILF� ��source burstiness :10
- 3 aggregates of  12 connections per fiber.
- offered traffic load  ratio per aggregate:

aggregate 1      0.07
aggregate 2      0.28
aggregate 3      0.65

- forecasting line length: 100 packets

2SWLFDO�3DFNHW�6ZLWFKLQJ������GHOD\�LV�QRW�DQ�LVVVXH�
������VHUYLFH�GLIIHUHQWLDWLRQ�RQ�SDFNHW�ORVV�UDWH����

1.E-12

1.E-10

1.E-08

1.E-06

1.E-04

1.E-02

1.E+00

0.6 0.7 0.8 0.9 1

WUDIILF�ORDG

SD
FN
HW
�OR
VV
�U
DW
H

no forecasting line

forecasting line=100 packets

$�

$�

$�


