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Processus client Processus serveur

Protocole TCP/IPProtocole TCP/IP

Fibre optique

Couche socket Couche socket

Gigabit Ethernet Gigabit Ethernet
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xQ{}¹���{}wo|»{}|»z�vC�<z}���<{��nv���vC�<{}��~¤{hxQ|��d���h{Æ���º¼��X�*{}w
���;wyz}|��<�;w)��{¡�®��{hx�|VvC�K���d�d�<{���{�|Q{}�K�yxX{}wo�?��é?�h{��ivC~T�<{^~Q�A±
zh{}��|Q{}��~^�yvCwyxF�®�¸v;zh©����d|�|Q{}��{}wo|���{�zh{�xV{}¹���{}w�|�«
 [{}�ª{}wy�yvCw�|,�nv����hxVv;z}|��d��vC|��<�;w���{T�®���;��|��<�;w��¡ [¢��T�d��{hx�±
|VvC�K�yx¶�9{}��|�{}w�¹?{}wy��~Q{}~���{�¹�~VvCwy��{hx¶���}¹�~Vv;�yvC|��<�;wyx���{��nv
�ª{}~��¿�;~���vCwyzh{���{��¡ [¢�©����ªwy{^�9{}���?{}wo|X�iv;xTÅ}|�~Q{^�K�<xV{hx
{}w��}�o�<��{}wyzh{a�yvCwyx��<{´z�v;x���{´�nv�zh�;w�wy{A�L�<�;w�zh�;wyxQ�<���}~Q�h{
�L�%�<{�|VvC���°��{��9{}~�|Q{�|�~Q§hxX~Q�h�����d|�©������nvaz�vC~Vv;z}|Q�}~��<xV{�«
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Ö,� ��|��d�d�<xVvC|��<�;w����a���hz�vCw��<x���{X��{hxPv;zh©o���d|�|Q{}��{}w�|Qx,xV�}�<{hzA±
|��·��xTÀLÂ¡ [ÃÙw7�¸v��iv;x[��~Q�;���?��xQ�;wm�dw�|Q�}~QÅ}|X�yvCwyx��<{�z�v;x[��{

�nv°zh�;w�wy{A���<�;w2zh�;wyx��<���}~Q�h{��o��©o�y{a�<{K���}���d|���{hx���~Q�K{}w
���hx@v;z}|��d�;vCwo|��®� ��|��d�d�<x@vC|��<�;w���{5�®���;��|��<�;w��¡ [¢ºÀLÂ¡ [Ã£wy{
���·¯�§}~Q{a�iv;x���{�zh{}�d�����;��|Q{}w��2{}w��ª{}~���{}|�|VvCw�|5�®� ��|��d�d�<xVv�±
|��<�;w¤��{�zh{}|�|Q{��;��|��<�;w7«
 [{hz}�T�ª{}��|KÅ}|�~Q{mzh�;wyxQ�<���}~Q�%zh�;�K��{%�}|VvCw�|K��wµ~Q�hx����d|VvC|
�<�;¹��<©o�y{%�L��©o�y{%�<{°���hz�vCw��<x���{��¡ [¢kÀLÂ¡ [Ã �ª{}~���{}|
��{�~Q{}���h���<{}~�¥)�nv����}¹�~Vv;�yvC|��<�;wÁ��{��®� ��|��d�d�<x@vC|��<�;wµ��{��nv
�ivCwy��{T�iv;xVxVvCw�|Q{FxQ���d|Q{T¥��nv��ª{}~�|Q{T��{T���d�yx��<{}��~QxP�iv;©o�y{}|Qx
�ivC~���{}wyÅ}|�~Q{^��{^|�~VvCwyx��K�<xQx��<�;w%vC�<�;~QxT©��y{��yvCwyx[�<{¡z�v;xT��{
�®��{}wo�o�d~Q�;w�wy{}��{}wo|���{m�nv»zh�;w�wy{A�L�<�;wµ|Q{hx�|Q�h{m�<{�|VvC���³��{
�ª{}~�|Q{���{��iv;©o�y{}|QxF{hx�|^v;xVxQ{"!�~Q�h�����d|�«
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u�vCwyxT�<{�����|F�����}��vC�d�y{}~X�<{hx��ª{}~����;~���vCwyzh{hxF��{��¡ [¢Áx���~
��wy{�zh�;w�wy{A�L�<�;w���{��9�;��|´{}wÆ�ª�;��|´¥)|�~Q§hxH¨ivC��|´���}���d|�
��{}������v;zQ¨��dwy{hxX�;w�|X�}|Q��zh�;w�wy{hz}|Q�h{hxXx���~���{hxTz�vC~�|Q{hx[~Q�A±
xV{�vC�¤è��d¹�vC���d|^vC�)~Q�hxQ{�vC�¤{A�L�ª�}~��d��{}w�|VvC�7ä��Xå�u �

� í¡wy{5��v;zQ¨��dwy{´�<�Lz�vC�<{HxQ{5|�~Q�;���;vCwo|�¥K�®��Øë¬^¼^ØÚÂ�ÀL�C±��¨��nvKÂ^w�|��d�ª�;�d�<x�«
� í¡wy{���v;zV¨��dwy{5���<x�|VvCwo|Q{����nv;zh�h{5¥´�®��Øë¬�¼¡ØëÂº¢�vC~��<x�«
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  Routeur d’acces
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INRIA

Paris

Nancy

Rennes

Grenoble
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	 N�� R°vxkUr vx�
� �nv����·¯��}~Q{}wyzh{¡��{¡�nv�zh�;w�wy{A�L�<�;wm{}w��ª�;�dw�|[¥��9�;�dwo|,|Q{hx�±
|Q�h{%�yvCwyxa�nv»�ivC~�|��<{°��~Q�hzh�h��{}wo|Q{��zh{}|�|Q{%zh�;w�wy{A���<�;wÁ{hx�|
z�vC~Vv;z}|Q�}~��<xV�h{T�ivC~P��wa���}�nvC�y��{T|�~VvCwyxQ�K�<xQx��<�;wa���d�yx�¹�~VvCwy�
{}|��ivC~5�nv°��~Q�hxQ{}wyzh{���{�©o�ivC|�~Q{a~Q�;��|Q{}��~Qx´���;~QxVvC���ª�{A�L±
���<�;�d|VvCwo|5�<{hx�z�vC�iv;z}�d|Q�hx´�����H���d|��d���<{A��vC¹?{�{}w��<�;w�¹��y{}��~
�����;wy��{�ÜÊu�È³�x���~¶�nvT�d�nvC�<xQ�;wHzh�;w�wy{hz}|VvCwo|��<{hx½��{}������v�±
zV¨��dwy{hx�«
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Ö7{�~Q�hxQ{�vC�)���;~Qx@vC��ä��Xå�uÙzh�;�K�ª�;~�|Q{�¨����d|X~Q�;��|Q{}��~QxF�dw�±
|Q{}~Qzh�;w�wy{hz}|Q�hx^�ivC~¡��{hx¡z�vCwivC���)�;��|��<©o�y{hx^¥Kà��:�è����d|@ìCx(«
Ào��~�zh{,~Q�hxQ{�vC�a���;~QxVvC�oxV�;w�|�~Vv;zhzh�;~Q���hx[ß.�F~Q�;��|Q{}��~Qx����¸v;zA±
zh§hxTvC¹�~Q�}¹?{�vCw�|T�<{F|�~Vv��iz^¹?�}wy�}~Q�¡�ivC~��<{hx�~Q�hxV{�vC�����<�oz�vC���
����{}w�|�~Q{}��~��<xV{���{hx%�;~�¹�vCw��<xVvC|��<�;wyx%{A�L���<�;�d|VvCwo|%�nvÆ���nvC|Q{A±
���;~���{�ä��Xå�ua«
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í^wy{�vC~QzQ¨��d|Q{hz}|���~Q{´ØÚ¢�ì�Ü¦u�È*���%�<{hxF~Q�;��|Q{}��~Qx¡xQ�;wo|F���·±
~Q{hz}|Q{}��{}w�|��dw�|Q{}~Qzh�;w�wy{hz}|Q�hx,�ivC~���{hxPx�é�x�|Q§}��{hx���{�|�~VvCwyx�±
�K�<xQx��<�;wÙ�;��|��<©��y{hx%Ü¦u�È {hxQ|�v;���;��|Q�h{��9�;��~��nv³�ivC~�±
|��<{a���;~QxVvC�<{´���»~Q�hxV{�vC�¤ä��Xå^ua« &Pw�v;xQxQ�Lz}�nvCw�|�x���~���wy{
��Å}��{[�y��~Q{X�;��|��<©o�y{�����d�yx��<{}��~Qx��ª�;~�|Q{}�yxQ{hx,�;��|��<©o�y{hxP�;�
�<�;w�¹��y{}��~Qx°�����;wy��{�,�nv2z�vC�iv;z}�d|Q�¤��{�|�~VvCwyx��K�<xQx��<�;wÊ��{hx
�y��~Q{hx½���}���<�(é?�h{hx¶{hxQ|7��{��®���;~Q��~Q{,����|Q�}~VvC���d|@ìCx�¾�ß.#<;������d|@ìCx@ÄA«
Ö7{hx��<�;w�¹��y{}��~Qx������;wy��{%�dwo|Q{}~Qzh�;w�wy{hz}|VvCw�|°�<{hx�~Q�;��|Q{}��~Qx
���2~Q�hxV{�vC�Æ���;~QxVvC��ä��Xå�u �9�;~�|Q{}wo|HzV¨iv;z}��wy{���w³���}���d|
��{5à��:�è����d|@ìCx(«
Ö7{hx´�d�<{}wyxa���¸v;zhzh§hxa�dw�|Q{}~Qzh�;w�wy{hz}|VvCwo|��<{hxH~Q�;��|Q{}��~QxK���;~�±
xVvC���¤{}|��<{hx^~Q�;��|Q{}��~Qx�vC¹�~Q�}¹?{�vCw�|��<{5|�~Vv��iza��{hx�~Q�hxQ{�vC���
�<�Lz�vC������|��d�d�<xQ{}w�|��<{,��Å}��{���~��dwyz}�d�9{[zh�;wyx��<x�|VvCwo|�¥T|�~VvCwyx�±
�ª�;~�|Q{}~°���d~Q{hz}|Q{}��{}wo|)�<{hx��y���É��{»�iv;©��y{}|Qx°Øë¢kx���~m�<{hx
�ª�;~�|Q{}�yxQ{hx��;��|��<©��y{hx�«;Ö½v^|Q{hzV¨�wy�;�<�;¹��<{ &P|�¨y{}~�wy{}|,�yvCwyx�xVv
�?{}~Qx��<�;w´¨ivC��|¶���}���d|���è��d¹�vC���d| &,|�¨y{}~�wy{}|�C{hxQ|7��|��d�d�<xQ�h{[x���~
�<{hx�~Q�hxQ{�vC���Á�<�oz�vC����«,Ö7{hx��y��~Q{hxm���¸v;zhzh§hx�w7��{A�����<�;�d|Q{}w�|
�iv;x�zh{}�ª{}wy�yvCw�|��<{hx�z�vC�iv;z}�d|Q�hx������5���d|��d���<{A�yvC¹?{^{}w��<�;w�±
¹��y{}��~������;wy��{�«� �¨iv;©��y{¡x��d|Q{X�ª{}��|�vC�dwyx���¹?�}wy�}~Q{}~���w����A±
���d|¡��{��®���;~Q��~Q{H���%¹��d¹�vC���d|@ìCxF�?{}~QxF�<{�~Q�hxV{�vC�����;~QxVvC�®«
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u�vCwyxPzh{}|�|Q{X{A�L�ª�}~��<{}wyzh{X�;wa��{hx���~Q{[�<{X���}���d|P��� ��wy{Xzh�;w�±
wy{A���<�;w��¡ [¢���{��ª�;��|F{}w)�ª�;��|�«
Ö½vazh�;w�wy{A���<�;w%¨ivC��|F���}���d|X���%~Q�hxQ{�vC�°ä��Xå�uÙzh�;wyxQ�<���A±
~Q�h{���~Q�hxQ{}wo|Q{��<{hx¡z�vC~Vv;z}|Q�}~��<xQ|��<©��y{hx^x����d�;vCwo|Q{hx��

� ��wy{F�ivCwy��{X�iv;xQxVvCwo|Q{X|�¨y�h�;~��<©��y{^��{�ß^è����d|Qx@ìCx����<x�±�ª�;w��d���<{�x���~X�nva�y��~Q{��;��|��<©��y{
� ��w¤���}�nvC�½��{�|�~VvCwyx��K�<xQx��<�;w�����é?{}w¤��{Kß.:K��x�«
zh{F©o���y�d�K���d�<©o�y{X��w���~Q�L�����d|����}�nvC�·±®�ivCwy��{F�iv;xVxVvCw�|Q{�v;x�±
xQ{"!��}�<{}�?��¾�ß.:�È����d|Qx@ÄA«

¢��;��~´��{}|�|�~Q{�{}wÆ�}�L�<��{}wyzh{��®� �dw��y�y{}wyzh{°��{K�nv�©��ivCwo|��d|Q�
��{����;w�wy�h{hx5|�~VvCwyxQ�K�<xQ{�x���~H�<{����}���d|a��{K�nv)zh�;w�wy{A���<�;w
v�é�vCw�|���w�¹�~VvCwy�»��~Q�L�����d|^���}�nvC�·±®�ivCwy��{a�iv;xQx@vCw�|Q{�9�;w»v
��~Q�Lzh�h���F¥^�nv^�;vC~��nvC|��<�;w���{T�nv^|VvC�d�d�<{X��{hx�����¯�{}~Qx,�����}�K�<x�±
xQ�<�;w){}|F��{�~Q�hzh{}��|��<�;w¤��{��nvaxQ�Lz �?{}|¡�¡ [¢É{}w%���o���·�cvCwo|
¥5zQ¨iv;©o�y{F���;�<x,�<{hx���vC�<{}��~Qx�xQ{¡|�~Q�;���;vCwo|�~Q{hxQ�9{hz}|��d�?{}��{}wo|
�yvCwyxF�<{hxT�izQ¨��<{}~Qx��
� � ^��%© � X���X � b=_\[ � ©P��^`_ � a�� _ ��� � 
��
{}| � �=^���© � X���X � b=_\[ � ©���^`_ � ^ � _ ����� 
���xQ�;�yx��<{Kx�é�x�|Q§}��{
Ö7�dw�����«
Ö½{hx½��vC�<{}��~Qx¶���a���}���d|¶�;��|Q{}wo�y{hxPxQ�;w�|�~Q�hz�vC���d|����<�h{hx��yvCwyx
�<{�|VvC���<{�vC�»x����d��vCw�|��
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N s�O�~Dk`sZ��� �/R���O|m v�kUz¯� {Pz�lGvxm�{iz u|k�~�s�vGsZm�~D~Dk¨u|kUr/vGsZ�f��{Pz|r�u|kc~�srw{�lTS\k	v N�U�V
ua�¸vC��~Q§hx^zh{�|VvC���<{�vC���;w)~Q{}��vC~Q©o�y{����<{}w�©o�y{��9�;��~¡��{hx
����¯�{}~QxF��{�|VvC�d�d�<{��dw��¿�}~��<{}��~Q{5¥°ß5È¤�a�<{hxF���}���d|Qx
{}w�¹?{}wy��~Q�hx^xQ�;w�|¡~Q{}�nvC|��d�?{}��{}w�|^��vC�d���<{hxX�ivC~¡~VvC���9�;~�|^¥
zh{}���%�;��|Q{}w��yx^�ª�;��~�:�ß�àKÈ¤�K�;�Æß5è��K{}|¡©o���
���}�iv;xVxQ{}w�|F�<{hx^à?æ�#KÈ����d|QxAìCx�« &Pw)�iv;xQx@vCw�|¡��{��nva|VvC�d�d�<{
���%����¯�{}~F��~��<xQ{��ivC~F���A��vC���d|F�ivC~¡�<{�x�éLxQ|Q§}��{�Ö��dw����
©o���7{hx�|F��{5±Câ�Ã^��¥a��wy{�|VvC�d�d�<{���{�ß5è��K��w%¹�vC�dw)|�~Q§hx
�d�K�ª�;~�|VvCw�|a¾wC$#$#KÈ¤���d|Qx@ìCx@ÄTva�}|Q���;��|Q{}wo���ª�;��~X�<{
���}���d|^��{��nvKzh�;w�wy{A�L�<�;w7«
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Ö½{F���hz�vCw��<x���{�����{hx�|VvC�K���d�d�<{hx[��{F|Q{}�K�yx[��{¡�¡ [¢µv��}|Q�
�dwo|�~Q�o�����d|F�yvCwyxT�<{�����|X���¸v;xQx���~Q{}~T�nv5�cvC���d�d�d|Q��{}|[�nv5�ª{}~�±
���;~���vCwyzh{»�������;wyz}|��<�;w�wy{}��{}w�|)��{»�¡ [¢ �yvCwyx��<{¤z�v;x
��{hx^~Q�hxQ{�vC����¨ivC��|����}���d|�z�vC~Vv;z}|Q�}~��<xQ�hx��ivC~���wy{5�L�d|Q{hxQxQ{
��{�|�~VvCwyx��K�<xQxQ�<�;wµ��{hxa���;w�wy�h{hx´|�~Q§hxa�}�<{}�?�h{°{}|azh{hz}�T{}w
�ª{}~���{}|�|VvCw�|���wy{X{hx�|��d��vC|��<�;wK��~Q�hz}�<xQ{X{}|P��éowivC�K�<©o�y{X���
¼�����¥X�ivC~�|��d~½���5z�vC�<z}���o��{hx½¼��X�2zh{,©������9{}~���{}|½�����}�L�·±
|Q{}~��<{a¹�v;xQ���d�d�nvC¹?{���{a�nvm�ivCwy��{a�iv;xQxVvCwo|Q{�z�vC�yxQ�a�ivC~��nv
~Q{}|�~VvCwyxQ�K�<xQx��<�;w)�dwo��|��d�<{5��{��iv;©o�y{}|Qx�«
Â¡�yw ��{'��{}|�|�~Q{�{}w �}�L�<��{}wyzh{��®��{A¯�{}|)��{'�®� ��|��d�d�<xVvC|��<�;w
��{azh{}|�|Q{K�;��|��<�;w��;w�v���~Q�ozh�h����¥mxVvm���hxVv;z}|��d��vC|��<�;w�{}w
{A���hz}��|VvCw�|^�nvazh�;�K��vCwy��{��
_«©P]=����� � � ^���© � X���X � b/_\[ � � �9ZP[ � [x© �;� [ � � _iX\[�
����X2xQ�;�yx
Ö7�dw�����«
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Debit de la connexion vthd

Set 0

debit Mb/s

3sockbufsize Kbytes x 10

0.0000

20.0000

40.0000

60.0000

80.0000

100.0000

120.0000

140.0000

160.0000

180.0000

200.0000

220.0000

240.0000

260.0000

280.0000

300.0000

320.0000

340.0000

360.0000

380.0000

400.0000

0.0000 1.0000 2.0000 3.0000
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ØÚ�7{hx�|T���<{}w)z}�nvC�d~^¥´�ivC~�|��d~F��{�zh{}|�|Q{�zh�;��~��ª{�©��y{��nv´�ª{}~�±
���;~���vCwyzh{Æ��{Æ�¡ [¢"xV{����}¹�~Vv;��{Æ��{Æ��vCw��<§}~Q{Æ~Q{}��vC~�±
©o�ivC���<{)�<�;~QxQ©o�y{)�®���;��|��<�;w¦����{hx�|VvC�K���d�d�<{hx°��{%|Q{}�K�yxm��{
�¡ [¢Æw7��{hx�|,�iv;x,��|��d�d�<xV�h{�«oÀo���d|Q{^¥��®�¸vC��¹���{}wo|VvC|��<�;wm��{F�nv
|VvC�d�d�<{¡��{hx�����¯ª{}~Qx[��{X�nv5xQ�oz��?{}|��¡ [¢³{}|�{}w�zh�;wyxQ�h©o�y{}w�|
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