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§¢h��$y�h�p�hg�0v�fiz~y�hV�$y�h��g��p�hg ¦wÖv?behV�$y�z~�$ �hgf �+wÖ���¦���¦�$�uv¨§¢zufiz~v?�¦��qKv?�¦�$��hGt$qKf��$ �h�pr¯VÏÑ� ¬�h��gv?��z~�Í�[Ò�§ºh����¦��hiqK�
z���hgy?�+��hg§ûzK¡�hGt[��p?v?�¦�$��p�zK¡£v¨§cqKy�hÈ��q~��©~qK��h�p�¡£z~y���hgy®¡¥z~y?f�qK�e��h�¡£z~y�h��rq~p�v?�¦�$�e¯¼ÏÑ�Ö¬�h��gv?��z~�Î�eÒ$v?beh�qKy���b$�¦v�h��gv?s$y�h�qK�e�
�¦�+v�hgy?��qK �p�zK¡¼´$¹>À�ÃÿqKy�hÈ�$h�p��gy?�¦��h���Ò�qK�e�É��hG¡¥z~y�hÈ��z~�e�g ¦se�[�¦�$�eÒ7hGt���hgy?�¦fihg�0v�qK �y�h�p?s$ ¦v�p;qKy�h����¦��hg���¦�Ö¬�h��gv?��z~�:�[¯
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��z~f�f�s$�$���rqKv?��z~�Ð ¦�¦�$©[pr¯kÏ¨��v?b$��p�p�h��gv?��z~�]Ò�§ºh��$y�h�p�hg�+v�vÑ§ºzÖfiz~v?�¦�~qKv?�¦�$�}hGt$qKf��$ �h�p�v�zu�¦ ¦ ¦sep?v?y�qKv�hiv?beh�p�h���p�p?seh�pr¯
>�hÈ��z~�ep����$hgy�v?beh�q���hgy�qK��h���z~f��$ �hgv?��z~�Îv?�¦fih�q~p�q �0s�qK ¦�¦vÑwÉ�gy?�¦v�hgy?��z~�]¯
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v?behâ�rq~p�hÎ¡£z~yu�>hgv¨§¢z~y?©0ª¨« ��qK�$ �h��û¬�hgy?��hgy�pr¯ �]hgvu��z~�ep?���$hgyÉv?b$y�h�h}��h�z~��y�qK�$b$���rqK ¦ ¦w=�[��p�v�qK�0vup�hgy?��hgy�prÒ>qK�e�,vÑ§ºz
f�qKv?y?����h�p�@�qK�e�BAÉ¯��ch��rqKsep�h�zK¡º�$y�hg����z~sepÈ��z~f��$s$v�qKv?��z~�eprÒC@ ��p� �z��rqKv�h��Õz~�Õv?beh1-ey�p?vÈp�hgy?��hgy�qK�e�:A z~�Õv?beh
p�h���z~�e�Öz~�eh�¯º�>zr§(�×¡!§¢hÈ§cqK�0v>v�zi��z~f��$s$v�h1@EDFAÉÒ[v?behgy�h�qKy�hÈv?b$y�h�hÈp�z~ ¦s$v?��z~�ep�¯#>�h��rqK��fizr��h9A)v�zip�hgy?��hgy�j
qK�e��v?behg����z~f��$s$v�h�Ò�fizr��h�@ v�zÈp�hgy?��hgyº�ÈqK�e����z~f��$s$v�h�Ò�z~y$-e��qK ¦ ¦w�fiz���h�@­qK�e�GA v�zÈp�hgy?��hgy¢�ÈqK�e����z~f��$s$v�h�¯
Ï¨¡�v?beh;��z~f�f�s$�$���rqKv?��z~�uqK�e�i��z~f��$s$v�qKv?��z~��v?�¦fih�p¢qKy�hcv?bez�p�h����¦��hg�i�¦��°!�¦��s$y�hÈj�²Yv�z~�7ÇGÒ0v?behH-e��qK �hGt$h��gs$v?��z~����z�p?v�p
qKy�h�v?beh�z~�eh�p�p?bezr§����¦��°!�¦��s$y�h�j�²Y��z~v?v�z~fkÇG¯I>�h��rqK� p�h�hVv?b�qKvÈhg��hg���×¡ºv?beh�v?b$�¦y�� p�z~ ¦s$v?��z~�Õ��p��ez~v�v?beh�fiz�p?v
��qKv?s$y�qK !z~�eh�Ò$v?b$��p���p�v?behÈz~�eh�v?b�qKv;§��¦ ¦ ] �hrq~�uv�zVv?beh�¡µq~p?v�hgy�hGt$h��gs$v?��z~�]¯

acbeh �+s�qK ¦�¦v¨w�zK¡ev?beh¢p���beh��[s$ �h�Ò�qK�e��v?b+sep�v?beh¼��hgy®¡£z~y?f�qK�e��h¢zK¡ev?behº§�bez~ �h¢p�w�p?v�hgf�ÒK�$hg��hg�e�$p!z~��v?behcq~���gs$y�q~�gw
zK¡�v?beh���z~f�f�s$�$���rqKv?��z~�ÊqK�e� ��z~f��$s$v�qKv?��z~�Ðv?�¦fih�pÈ¡¥z~y�h��rq~p?v�pr¯¤acbehgw��$hg��hg�e�Íz~�Íp�hg��hgy�qK ¼��qKy�qKfihgv�hgy�prÒ�§�b$����b
JCJ 
#K!LNMNOQP



� ´�� ��½I· %7Æ�½ ����� ��� ��ÅY¾$·N�~¾â¶~¾�(�´��]À ��¸¨½gÆ

2s

	
	
	
		
	
	
		
	
	
		
	
	
		
	
	
	
�
�
��
�
��
�
��
�
��
�
�

�
�
��
�
��
�
��
�
��
�
�



























2s

1s

0.5s
3s

5s10s

Server 1 Server 2 Server 3

A BA

Choice

FAST step

A

B

Initial state

*

�������������������������! #"%$
�'&)(��*",+-(
�."/&)(

�10%����21�30����1�4�5�6�! 7&-$
�'8)(��:9)(
�';)(

�1<%��� 21� <���� �=� <���� �4�5�6�  78-$
�."/(��:&)(��>+@?A9)(
�'8B?A9)(

°!�¦��s$y�hij)C |}z~v?�¦�~qKv?�¦�$�khGt$qKf��$ �h�¯

�rqK�R��h�p��$ ¦�¦v?v�h��Ì�¦�0v�zÍv?b$y�h�huf�qK�¦�R�rqKv�hg��z~y?��h�p�¯ °!�¦y�p?vrÒ¢§¢h�b�q���hÎv?beh���z~f��$s$v�hgy¤��qKy�qKfihgv�hgy�pkp?se��b q~pÉá¢x "
p?��h�h���Ò[fihgfiz~y?wkp��EDrh�ÒeqK�e�ksep�h>zK¡ q���qKv���bÎp?w[p?v�hgf�¯�acbehg�]Ò[§ºh�b�qr��h�v?beh��ehgv¨§¢z~y?©¤��qKy�qKfihgv�hgy�p�Ò[ ¦�¦©�h�v�z~��z~ �z~��w�Ò
��qK�e�[§����[v?bÖqK�e�É ØqKv�hg�e�gwk¡¥z~ychg��hgy?wk ¦�¦�$©�¯ °�z~y;qK ¦ �v?beh�p�h���qKy�qKfihgv�hgy�prÒ$��z~v?bÉp�v�qKv?���V²Yv?beh�z~y�hgv?���rqK  Ç;qK�e�É�[w+��qKf����
²Yfihrq~p?s$y�h���Ç �~qK ¦seh�p¼b�q���h;v�z���h�z~�$v�qK�¦�eh���¯ °!�¦��qK ¦ ¦w�Ò+v?behgy�h;qKy�h;��z~f��$s$v�qKv?��z~��qK ���qKy�qKfihgv�hgy�pºy�hg ØqKv?�¦��h�v�z�q����¦��hg�
�$y�z~�$ �hgf §�b$����b �$hg��hg�e�Õz~�Õv?behiqKy���b$�¦v�h��gv?s$y�h�zK¡¢v?behVv�qKy?��hgv�f�q~��b$�¦�eh�Ò�v?beh�p?�EDrhVzK¡ºv?behV�¦�$�$s$vÈ�eqKv�q�qK�e�âv?beh
p�zK¡£v¨§cqKy�hÈ��q~��©~qK��h�sep�h��uv�z�p�z~ ¦��h�v?beh��$y�z~�$ �hgf�¯

°�z~y�v?beh�p�h���z~�e�ÎhGteqKf��$ �h�Òev?beh�behgv�hgy�z~��hg�eh�z~sep��$ ØqKv®¡£z~y?f ��z~�ep?���$hgy�h��Î��p���z~f���z�p�h��ÎzK¡¼qi�g ¦��hg�+v���z~�$�eh��gv�h��
v�z¤v¨§¢z�p�hgy?��hgy�pr¯�Ïµ¡¼§¢hV§¢qK�+vÈ��z~f��$s$v�h�q���z~f��$ �hGtâf�qKv?y?�×tÖf�s$ ¦v?�¦�$ ¦���rqKv?��z~�]ÒT�¦v���p��¦f���z~y?v�qK�0v�v�z¤b�q���hiqk��z�z+�
©��ezr§� �h��[��h�zK¡���z~f�f�s$�$���rqKv?��z~�kv?�¦fih�p¼v�z�fizr��h;�eqKv�q�q~�gy�z�p�p v?behc�$ ØqKv®¡¥z~y?f�¯ Ï¨�e�$h�h���Ò0�×¡�v?behc ¦�¦�$©V��hgv¨§ºh�hg�¤�g ¦��hg�0v
qK�e�}p�hgy?��hgy�p���p�¡µq~p?v�²Yy�h�p��]¯;p? �z�§�Ç;qK�e�Öv?beh�z~�eh���hgvÑ§ºh�hg�Õp�hgy?��hgy�p���p�p� �zr§³²Yy�h�p?�]¯�¡µq~p?vIÇGÒ7§ºh�b�q���h�v�z�f��¦�$�¦f��EDrh
�eqKv�qVv?y�qK�ep?¡£hgy�p�z~�Îv?behÈp? �zr§¢h�p?v� ¦�¦�$©�¯

°!�¦��s$y�hu�$²¥q�Ç����¦��h�pVv?behi¡¥z~y?f�s$ ØqKv?��z~�RzK¡;v?behk��z~f��$s$v�qKv?��z~�,v?b�qKv�§¢hk§cqK�0v�v�zâhGt$h��gs$v�h�¯ � �eh¤p�hgy?��hgy�§��¦ ¦ 
��z~f��$s$v�h3F�G�qK�e�iv?beh;z~v?behgy¢§��¦ ¦ 7��z~f��$s$v�hHF�I?¯!±� ¦ ��eqKv�q�qKy�h��¦�$�¦v?�ØqK ¦ ¦w� �z��rqKv�h���z~��v?beh��g ¦��hg�0vr¯ a�z�hGt$h��gs$v�h�v?b$��p
��z~f��$s$v�qKv?��z~�]Ò�§ºh�b�qr��h�v¨§¢z�z~�$v?��z~�eprÒ�p?bezr§���y�h�p���h��gv?�¦��hg ¦ ¦w}�¦��°!�¦��s$y�hi�$²Y�7Ç�qK�e�Ê²£��ÇG¯V« �¦v?behgyÈ§ºh�p�hg�e�â��z~v?b
f�qKv?y?����h�p�@�qK�e�:A v�zÉp�hgy?��hgy�p�Ò]z~y�§ºh�p�hg�e�âz~�$ ¦wâz~�eh�f�qKv?y?�×tâv�zuhrq~��b�p�hgy?��hgyrÒTqK�e�}v?behg�]Ò]p�hgy?��hgy�pÈhGt$��b�qK�$��h
�eqKv�qVv�z���z~�0v?�¦�0seh�v?behÈ��z~f��$s$v�qKv?��z~�]¯¢Ï¨�É��z~v?bÎ�rq~p�h�prÒ[y�h�p?s$ ¦v�p�qKy�hÈp�hg�0v;��q~��©Év�zVv?behÈ�g ¦��hg�0vr¯

acbeh;�$s$y?��z�p�h�zK¡�v?beh�´$¹>À�ÃÌ ¦�¦�$y�qKy?w���p v�z�qK ¦ �z�§,v?beh�sep�hgyÓv�z�q~����h�p�p¢q~p ¡µq~p?vºq~p ��z�p�p?�¦�$ �h�v?beh�fiz�p?v¢q~���gs$y�qKv�h
h�p?v?�¦f�qKv?��z~�ep�zK¡!v?beh�p�h���qKy�qKfihgv�hgy�p;v�z�z~�$v�qK�¦�Î��hgv?v�hgy;p���beh��[s$ ¦�¦�$��y�h�p�s$ ¦v�pr¯
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acbehº��hgvÑ§ºz~y?©�>�hrqKv?behgy ¬�hgy?�+����h>²£��>ÿ¬$Ç �¦jg� �0��p!qc�$y�zK{?h��gvT�¦�$�¦v?�ØqKv�h���qKv�v?beh "��$�¦��hgy�p?�¦v¨w�zK¡7ácqK ¦�×¡¥z~y?�$�Øq>¬[qK�kj>��hg��z
qK�e�u�ez�§­ �z+�rqKv�h��ÖqKv�v?beh ";�$�¦��hgy�p?�¦vÑw¤zK¡�aThg�$�eh�p�p�h�h�+��ez�t[�+�¦ ¦ �h�¯¼Ï¨v���p�qV�[��p?v?y?�¦�$s$v�h��Îp?w�p�v�hgf)v?b�qKv;��hgy?��z��[���rqK ¦ ¦w
fiz~�$�¦v�z~y�p�qK�e� �[w���qKf����rqK ¦ ¦wÕ¡¥z~y�h��rq~p?v���hgy®¡¥z~y?f�qK�e��h�zK¡���qKy?��z~sep��ehgvÑ§ºz~y?©ÍqK�e�Í��z~f��$s$v�qKv?��z~��qK ¢y�h�p�z~s$y���h�pr¯uÏ¨v
��p�sep�h��Ð�0wÍf�qK�0wÍ��y?���Í�$y�zK{?h��gv�pV ¦�¦©�hÉ±;�$� �Th�¬E�ò�7�¨Òil> �z~�$sep �¦jr�6�¨Ò �>hgvI¬�z~ ¦��hB�32 �¨Ò¼qK�e�Ë�;�¦�[¡1�¦jr���¨¯Õ�&>ÿ¬��rqK�
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°!�¦��s$y�h��@CÈá¢z~f��$ �hGtÕf�qKv?y?�×t}f�s$ ¦v?�¦�$ ¦���rqKv?��z~��¡¥z~y?f�s$ ØqKv?��z~�=²¥q�ÇG¯�á¢z~f��$s$v�qKv?��z~�Í§��¦v?bez~s$vÈ��z~f�f�s$�$���rqKv?��z~�Ð��hGª
vÑ§ºh�hg�Öp�hgy?��hgy�p�²Y�7ÇG¯ºá¢z~f��$s$v�qKv?��z~�Ö§��¦v?bÎ�eqKv�q�hGt$��b�qK�$��hÈ��hgv¨§¢h�hg�Öp�hgy?��hgy�p�²£��ÇG¯

fiz~�$�¦v�z~ycp�hg��hgy�qK ey�h�p�z~s$y���h�pº�¦�e�g ¦se�[�¦�$�V��z~f�f�s$�$���rqKv?��z~�ep¢ ¦�¦�$©�p�Ò�á¢x "�Ò+qK�e��fihgfiz~y?w�¯¼°ez~yºqK�0wi��z~f�f�s$�$���rqKv?��z~�
 ¦�¦�$©Í��hgvÑ§ºh�hg�Ìv¨§¢zâ��z~�¦�+v�prÒÓ�&>­¬ ���¦��h�pVv?beh¤��qK�e�[§����[v?b,qK�e�Ð ØqKv�hg�e�gw�¯Íá¢z~�e��hgy?�$�¦�$��v?beh�á¢x " q���qK�¦ ØqK�$�¦ ¦�¦v¨w�Ò
�&>­¬É���¦��h�p;vÑ§ºzk©+�¦�e��zK¡ �¦�[¡¥z~y?f�qKv?��z~��Cc�rqK ¦ �p;v�z ��!#"uz~y�$&%(')��*#�É��z~f�f�qK�e�$p>���¦��hÈv?beh�á¢x "  �z�q~�Î�¦f��$ ¦��h��Î�+w
v?beh�hGt[��p?v?�¦�$�c{?z~�eprÒ�qK�e�i�&>­¬���p¼qK �p�zÈqK�$ �hcv�z���seh�p�p v?behc��hgy���hg�0v�qK��h;zK¡�v?beh�á¢x "R��z�§ºhgyÓv?b�qKvº�rqK����h�hGt[��h��gv�h��
�+wuqK�Î�¦�e��z~f��¦�$���$y�z���h�p�p;qKv����¦��hg�Î�$y?��z~y?�¦vÑwÉ �hg��hg µ¯¼|}z~y�h�zr��hgyrÒ��&>ÿ¬k��p��ez~v;z~�$ ¦w�qK�$ �h�v�zV��hgv�fihrq~p?s$y�hgfihg�+v�prÒ
�¦v>�rqK�âqK �p�zi¡£z~y�h��rq~p�v;v?beh�hg��z~ ¦s$v?��z~�}zK¡Óv?beh�fiz~�$�¦v�z~y�h��}p�w�p?v�hgf�Ò�sep?�¦�$����q~p�����p?v�qKv?��p?v?���È¡Ys$�e�gv?��z~�ep> ¦�¦©�h�q���hgy�qK��h
z~y�fih��[�ØqK�]¯
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p���beh��[s$ ¦�¦�$��qK ¦��z~y?�¦v?b$fip�qK�e�Èp�zK¡£v¨§cqKy�h�¯ �ºy?����©�pTb�q~p]��h�hg���$hg��hg �z~��h���¡¥z~y]�;�¦�[¡
�¦jr���0§�b$����b���p�q���hgvÑ§ºz~y?©+ª¨« ��qK�$ �h��
¬�hgy?��hgy�pVhg�0���¦y�z~�$fihg�0vr¯Î�;�¦�[¡�sep�h�p9�¢y?����©[p�¡¥z~y�v?beh�hg��qK ¦s�qKv?��z~�ÍzK¡���hgy®¡¥z~y?f�qK�e��h�zK¡���y?������q~p�h��ÐqK�$�$ ¦���rqKv?��z~�epr¯
acb$��p;§ºz~y?©É��p;�g �z�p�hÈv�ziz~s$y;�$hg��hg �z~�$fihg�0v�p�Ò���h��rqKsep�h�v?behÈp��¦f�s$ ØqKv?��z~�ÖzK¡�v?beh���y?���Î�¦f��$ ¦��h�p�v�z�b�qr��h�qVfiz��$hg TzK¡
�¦vr¯�Ï¨��v?b$��p>fiz��$hg µÒ7hg��hgy?w�v?b$�¦�$�¤��p�p�h�hg�âq~p>q �0sehgseh�¯�±���z~f�f�s$�$���rqKv?��z~�Õ ¦�¦�$©u��hgv¨§¢h�hg�}vÑ§ºz¤bez�p?v�p���p�q �0sehgseh
§�b$����b��$y�z+��h�p�p?�¦�$��p?��h�h��¤��pcv?beh>��qK�e�[§����[v?b]¯¼±8p�hgy?��hgy���p�q �0sehgseh>§�behgy�h��¦�e��z~f��¦�$�iv�q~p?©[p�qKy�h�hg� �0sehgseh���qK�e�
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Unit é de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY
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