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réseaux et systèmes distribués





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

0�121 354#6�798;:=< >�?@<BA	CD<�1FEG?IH
J�:LKNM+CL3 <#COKPA

QNRTSDUDR�VLWXW�Y�Z�[]\BR�^T_9`bacYP^dacefRcYPg�hiVLR�V=jkjmlYdjnYPgpoiqiVDgrYPg/s9Y�s9SDtft�uY
YPg
o9RfuYPgrYPVLe9v
Y
aBgrwxgyaPlY
W�YPg�sO`zgyacRy`bqfe�uYPg

QNRcSO{|Y
a�\}s9h

~/V�hfhiSDRca	s9Y+RcYP^T_fY
R�^T_fY�t+�9�fZP�L�"[��;VLRdgBZ��D�L�"[��D�"hiVLUOYPg

���
�
�P���i�L�D��\�^dSDtig|`�gracY
t�a"SDqigyY
Rc�LVLay`bSDtFS���V�sO`zgyaTRy`bqfefacYPs�^dSDW�hfefa�V�ay`bSDtF^
VLtFqiY�gyY
Y
t5VOg
V�gyYP�DefY
ti^dY�S���gra�VLacYPg}VLtis�Y
�DY
t9a�g}aT_iVLa+W�`bUD_9a+_iV��DYXqiY
Y
tGhfRcSxs9ei^dYPsGq9w;YdvxYP^defar`ntfU;ac_9`zg
^dSDWXhfefa�VLay`bSDt�SDt�V�W�SDtfSDhfRTSx^dYPgcgrSDRP�G�DSFV;sO`�gracRy`bqfefacYPs�YdvfYP^defay`bSDt�UDY
tfY
RdV�j�jnw�VO^
^dY
hfa�g�V
jbSDa"SL� ^dSDtig|`�gracY
t�a"SDqigyY
Rc�LVLay`bSDtig
��¡�_9`zg}hiVLh Y
R�^dSDti^dY
t9acR�V�acYPg	SDtF¢/_iV�a+V�j�j£ac_fYPgyYXSDqigyY
Rc�LVL¤
ay`bSDtig"_iV��DY�`bt�^dSDWXW�SDt���\Bt�VLqigyaTR�VD^day`bSDt5^
V=jkjbYPs¦¥@§i¨�©P¥@ªI«�¬
­�¨�®D­�¯�¬T«D­
°
ªI«DªI¨"`zg�s9Yd±itfYPs��²\
tfYP^dYPgcgTVLRcw�VLtis�gre9³´^T`bY
t�aB^dSOtisO`nar`nSOt²^c_iVLRdVD^dacY
Ry`bµd`btfU�gyei^T_´gra�VLacYPg¶`�g UL`b�DY
t´V�tis�V"W�SDt9`bacSORc¤
qiVDgrYPsFV�jbUDSDRy`bac_fW·ac_iVLa+s9Y
acYP^dadg}ac_fY
W¸`�g"V�jzgyS²hfRTYPgyY
t�aTYPs���Q
S�gTg¹`bq9jnYXeigyYPg}SL�Bgyei^T_5gyadVLacYPg
VLRTY+gyºDY
a�^T_fYPs��
»½¼�¾�¿yÀ�Á2�LÂ
�D� sO`zgyacRy`bqfefacYPs�^dSOW�hfefa�VLay`bSDt�o(RcYdjbY
�=VLt9a;Y
�DY
t�a�o+^dSDtig¹`zgyacY
t9a²U�jnSOqiV�jÃgyadVLacYDo
^
VLeigTV�j�`naywDo	hfRcYP^dYPs9Y
ti^dYDo}^dSDti^defRcRTY
ti^dwDo�`btfY
�D`ba�V�q9jnYGULjbSDqiV�j+gya�V�acYDo&eftigra�VLq9jbY;hfRcSDhiY
RTa|w�s9Y
¤
acYP^dar`nSOt�oiSDqigrY
Rc�=VLar`nSOt�ofSDqigyY
Rc�OY
Rc¤@`btis9Y
hiY
tis9Y
t9a}hfRcSDhiY
RTa|w

ÄÆÅ�ÇÈyÉyÊPË ÇÈNÌNÍnÉ|Î@ÏPÐ

Ñ�ÒpÓÕÔ�Ö2×dØIÙ�Ò=ÚTÔ�Û=ÜyÜyÝ�ÔIÞPßPßL×dØIàIÜyá�ÓÕÝ�ß=ÚTØIà/Û
â�àIÒPÜ}ã�×dä£äåÓÕÔIÔ@ÓÕ×dÝ�×cæ&çfÞ�ØI×�ßLÜcÚTÝ´ã�×dä�ä&Þ�Ý
ÓÕà@ÓÕÜyÔBÞ�ÝPá�Ü|Ø
ç èPéiê#ëzÑ�éìØI×�ídØmÚcä�ä�ÜBî�ê�ï�ðdñ�ðdò�ózî�ê�ôõï¶ö
ã�ïNè
Ñø÷¹ù9Û
â+àIÒPÜ	úPØIÜyÝ�ûmÒ�ã�ü
ê�è"ÞPÝPá�ÜyØ£àIÒ�Ü/ídØmÚcÝ
à�éfÚcØmÚrýþýÕÜ¹ý
ÑfØmÚTûyÜ|Ô
ÚcÝ�á}Û
âBÚ�úPØIÜyÝ�ûmÒ
ÿ@ëzÔIØmÚTÜ¹ýþÓií�ØmÚTÝ
à�×dÝ}á
ÓÕÔIàIØ@ÓÕÛPÞ�àIÜyá+ûy×�ä�ß�ÞPà@ÓÕÝPí��

� Ü¹ÿzä/ÚrÓþý����¹ænØI×dä�ÜyÝ
à@ÓbùDØmÚyâ
Ý=Úrý��	�õÓÕØ@ÓÕÔmÚ�� æbØ
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