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� 0  �/���V´H�Y�,��� 0 ¶iÒ;¶?³  �.�u�Y¶F�0�.·
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�EY � Y �/���V´H�Y�,���eY;�.´H�Y�°��´ �V´H� � ���V�F�0µ¼¶?�f´g�F� Y;�.�uÒ;´H�.�
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 L �bw 
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 f®i¯�°�±²®�¯�³¦´<¯cµ�´�¯�³r¶�¯�·!¸m¯c¹i¯cº
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• 
© ¼ N���© ¼ Ä�|y�wb�é.{ N�{ �:{Wb��r�10�©�2T��bM�w[YS=O0]pP7{M��`VOªNA[Vez_�dVPRO0]½^ho½^ªNA[=eze�d�g�U4k.^8PmU4[=gªÄ�O8nVU4k.O�{ ¼ gê Âl3H-0;�Â.-�BV;VÌ í -.Â0LV;�GV@FG.I ¿ ð�æAG�/f1aL�- í -.Â2LV;�3HÂ0B�@ ã -0;ª34; ã BV;VB�I�-09:-0;<1/3 gVÎ�ëVÍVb²��_V]~UZX4bTÆ2ÇVÍ�#�b²_V_�{É�Æ2�Rì²Æ�{

�wO0_�dVSVX�U4vªjV^0gco¡ÃrÄ:UZ\VUWPR^0X	��¢�opPRO0e½oz��O�oKO.^0])k0`âNAO0ghPRO0]?{ �%; ã -09:G�/834BV9 ð��Vè ¾ è�
�è Ê 3FÂ���@F36Ì�-0/¡ð����������
������� { � |}g�XZUZ\VgYO� ��i^0Xa[ ��XWPR[ �~NA^0XZUZ�m[V]~g�U4O0��ÃfÄzU�\VUWPR^0X�| �hd�UZ_Ve�O0g�P�NA[V]~_�[V]K^QPmU4[VgVb�ë�^.["!VP�Æ2ÇVÇ���{
� ]Kv2�mv0]KO0gYk.O jhd È e�^0]7o Æ2ÇVÇ�#$ � _�{ É�Æ2�pñ�Æ4 %{ ÄzUFo~_�[Vg�UWSYX4O opd�] » »â» Ã`hPEPm_�Ã '('u\�^QPRO0ò�O.O0_�O2]8{ jVO.k�{ k.[Ve'E_�dVS$'HÄ�|AN*'+���wN*'E]KO�oKO.^0])k0`V�p])O0_�[=]mPKo-'m^8S�opPm])^.kQPKo-'Ro~]Kkl�p]~]K���VÍ²Æ�{�`�PmezX/.

• 
© ¼ N���© ¼ Ä�|y�wb él{ Ns{ �:{ ¼ ghPRO2]K^.kQPmUWn=O§UZg��m[=]~ef^QPmU4[Vg _V]K[�k.Oho7o~UZg�\�b¦]KOQPm]~UaOQn�^0X}^0gYj�Pm]K^0g�o~�mO0]?{ �%; �����52�b� ß �T�AÄ�by�TnVU4[Vg�U4k�^0gYj �yO.k0`�{ ¼ g��m[V]~e�^QPmUa[=g¥�i^0gVO2XHo8{�¾ G�;måV-0/?-0;�Â.-�G�; ê 14G�/%B�I�-*BV;VÌ /8-Å1a/83F-.,0B�@AGEå34;måVG�/%9�B<163FG�;�36��7��+8����V>�;�-�����9�7)3 ã >�;�3FÂ0L�3yïz-05Q1�:s-2/%9�BV; ¿y{Å�i^0]RUHo�Ãh� ß �T�AÄ�b�Æ2ÇVÍ�#�{h_�{�Æ.È�Æ2�0Æ2ÍVë

• 
© ¼ N���© ¼ Ä�|y�wb él{yNs{²�:{ +;� ¿ JAG�1aL�-�143HÂ0B�@=<A@6BV;wåVG�/�B Ê 3ECh/7BV/ ¿ �(�7;måVG�/%9�B<163HG�;¡î�-�1?>AG�/@� {iN `�U4k.^0\�[
� ¼ XZXE{���Ãh��e�O2]~U4k.^0g�©yUWSV]K^2]p¢z�zo7oK[�k0U4^QPmUa[=gYbrÆ2ÇVë���{�ì²Æ8_Ä:UHo~_�[Vg�UWSYX4O�omd�]§|¦� ¼ N Äf[ck8d�e�O0ghP*�wO0_V])[cjhd<kQPmUa[=gA�cO2]pnVU4klO.b�à�O8Pm`VOho)jV^.b�áâj�{�É%���²Æ8ñ;B�v2\�^0X4O0e�O2ghP

j�UHoR_�[=g�UWSVX4OâjV^0g�o <M/?GVÂ.-.-0Ì�34;�I�5£GEå
1aL�- ¾ G�;måV-0/8-2;�Â.-�G�;C�%;<16-0/?@H3uCh/%BV/ ¿�¾ G�9�9z>�;�3FÂ0B<163FG�;V5*î�-�1?>AG�/@�l5
å�/8G�9 +w9:-0/?3HÂ0BV; Ê 3ECh/7BV/ ¿ +T5%58GVÂl36B<163FG�; b�È$��|w{D��d�]K[VgE��P7{ bcNM`�Uak.^0\�[�b ¼ X�XE{�Í��VÍ²ÆVÆ

• 
© ¼ N���© ¼ Ä�|y�wb�é.{ N�{ �:{WbGFs|5H=Hy��b���X S�O0]pP7{���_V_VXZU4k.^8PmU4[=g�oA[V� ¼ g��m[V]~e�^8PmU4[=g:��O8PJI�[V]~ò�o8{ <M/?GVÂ.-.-0Ì�34;�I�5GEå½1ZL�-K�~Ë¦ËyË bYn=[=XE{�ÍVÍVbVgVÎ�ÆVÆ2b�ÆAgV[�n�O0e�SY]KO�Æ2ÇVë�#�{�_�{�Æ2ìVì��V�0Æ2ì�ñ�Í

• 
© ¼ N���© ¼ Ä�|y�wb²é.{ N�{ �:{ �%;<14-0/8,l3H-L>!C ¿ ïz3H@F@H34BV9
+T5ZJM/7B ¿ BV;VÌ½+T/21ZL�>�/Tî�G�/QC�-0/~I�è=M�7ONsÂÅ16G�C�-0/P����7�7Vè¾ BV9fCh/834Ì�I�-�3 ã BV5%57B�Â0L�>�5%5?-�1a5 {iá�UZg�gYO.^0_�[VXZUHof��á�UZg�gVOho)[YPR^2��Ã¦NM`V^2]~X4Oho�àw^QS�S=^0\�O ¼ gcomPmUWPEdVPRO.bMNAO0g�PRO0]�m[V]�Pm`VOQ�:UHopPR[V]p¢�[=� ¼ g��m[=]~ef^QPmU4[Vg§��]K[cklOho%oRUZg�\�b6Rzg�UWn�O2]%o~UWPE¢�[V� á�UZg�gYOhoK[�PR^.b�Æ2Ç�#�#�{²�S2s]K^2X6�zUHomPR[=]m¢TB
2U� Æ.È$���?{h�Td<j�U4[zPR^0_�O�^0gYj:Pm])^0gco)k0]~UZ_�P7{

• 
© ¼ N���© ¼ Ä�|y�wb²é.{�N�{ �z{V��[=e�Oz]KO2�EX4O.kQPmU4[Vgco�[Vg�O.^0]RXW¢*`�UHopPR[V]p¢ è��%; ß 2w©�Ä�àA|¦� ß b���jVO0X4O�{ + L�345216G�/ ¿GEå¥JA-2/%58G�;VB�@W>�G�/X�.521ZB<163FG�;V58è ��OLIY0:[=]Rò!�H�Q0��Kbz��N¦á ��]KOho7oKb¥Æ2Ç�#�#�{ ¼ ��à}�¥Ã	�V�pÉ%�²Æ2�0ÆVÆ8É�È�ÇV����{�m��N}á �²])Oho%o�`�UHopPR[V]p¢½oKO0]RU4Oho~��_V_�{�ÆVÆ.È��0Æ8ñ%�

• 
© ¼ N���© ¼ Ä�|y�wbTé.{AN�{ �z{A��`VO£O.^0]~X ¢�¢VOl^0]%o2ÃM�m[�d�gVj�UZg�\ ¼ �i�*2 èK�%;�Ë�ZpJA-0/Q1w5 ¿ 5214-09�5§BV;VÌ�BV/Q163 åV3HÂ.34B�@34;<16-.@F@H3 I�-0;�Â.-.è ¼ gVj�U4^0gY^0_�[VXZUHo:� ¼ ���*Ã[�f["If^0]Kj » {��c^2e�o	\ NA[cb�Æ2Ç�#�#�{ ¼ ��àM�]�V�RÍVë�É��pÉVÉVñ�ë²Æ2�pÉ�{²_�{
É�Æ2ÇV�mÉVÉ�ë

3. Le time-sharing : CTSS, Project MAC... 



�����

• 
N�2T�AàT���52�b ��O2]~gV^0gYjV[ él{Wb á |y� »�¼ ����Ä:� ß�ß | �¦�yb áâ^0] � [=]~UaO.b Ä:�T©�|�0zb �w[YS=O0]pP7{���g|y�V_�O2]~UZe�O0g�PR^0X���UZe�O.�@�V`Y^0]~UZg�\;��¢�opPRO2e*{ �7; <M/?GVÂ.-.-0Ì�34;�I�5L� ê JM/?36;�I �YGV36;<1 ¾ G�9�JA>�16-2/ ¾ G�;måV-0/?-0;�Â.-�3
ã B ¿ ���+8 36����9�MVè ��^0g���])^0gcoRUHoKk.[½�~NA^0XZUZ�m[V]~g�U4^0��Ãh�T� ¼ �K��b�Æ2ÇVÍ�É�{ F:[VXVÉ�Æ2b=_�{�ìVìcÈ��~ì�ñVñ

• 
N�2T�AàT���52�br��O0]~gY^0gVjV[�b*F	0 �G�%2�� �)�	0:b*F�UakQPR[=]?{ ¼ ghPm])[cjhd<kQPmUa[=g£^0gYjT2Tn�O0]pnYU4O I [V��Pm`YO�á d�XWPmU4k�o
��¢�opPRO2e*{ �%;E<M/?GVÂ.-.-0Ì�34;�I�5L�HæMB�@F@[�VGV34;<1 ¾ G�9�JA>�16-0/ ¾ G�;måV-0/8-2;�Â.- { î�GV,.-09fC�-0/ 8���3K����9�� {=©}^�o�Fz^0\�^�o
�F��OQn=^.jV^0��Ãh�T� ¼ ���cb�Æ2ÇVÍcÈ�{�Fz[VXVÉ�ëVb=_�{�Æ�#�ÍV�pÉ%��É�{

• 
N�2T�AàT���52�b���O0]~gY^0gVjV[�é.{ �%;<16-2/8,.3F-L> C ¿ +w/Q1aL�>�/ Ê è¦î�G�/QC�-0/~I�è	��7¥+�JM/83F@�����7��)3����¥î�GV,l-09�C�-2/
��������è ¾ BV9fCh/834Ì�I�-�3 ã + {há�UZg�gYO.^0_�[VXZUHo}��á�U�g�gVO�oK[�PR^0��Ã�NM`V^0]RX4Oho²àw^QS�S�^0\�O ¼ g�opPmUWPEdVPROlbcNAO0g�PRO0]��m[=]²Pm`YO�:UHomPR[=]p¢D[V� ¼ g��m[V]~e�^8PmU4[=g���]K[cklOho%oRUZg�\�b�R:g�UWn=O0]%o~U PE¢½[=��á�UZg�gVOho)[YPR^lb¦Æ2ÇVÇ�����2�]K^0X��:UHopPR[V]p¢EB%2U�çÆ2Í�ÉV�8{�Td<j�Ua[fPR^0_�O�^0gYj�Pm]K^0gco)k0]~UZ_�P

• 
N�2T�AàT���52�b}��O0]~gV^2gVjV[�b}���A� 2�b¦��[�S�O2]pPRb ß �A|y|��zàA|¦� ß |¦�wbrá ^0]pPmUZgYbr© ¼ N*��© ¼ Ä�|¦�wb¦é?[�o)O0_V`Vb� 2P�G�cbVÄ�[�d�\VX4^ho)b�^0gVjE��N*��|y�A�wb=��XZXa^0g�{��r`YO���]K[ � O.kQP�á���NAb ¼ ghPRO0]mnVU4O I½o8{ ¼ g�PRO0]pnVUaO I�o�S�¢:é8[V`�gz��{��{.©}O.O�^0gVj��w[�S�O0]pP��w[�o~UZg<{ ¼ g �~Ë¦ËyËª+T;V;VB�@65 GEå�1ZL�-K��345214G�/ ¿ GEå ¾ G�9²JA>�1436;�I�3 n�[VX�Æ8ñ�b=gYÎ¦É�brÆ2ÇVÇ�É�{

• 
Ä�|i��� ¼ ��b é8^lk0ò�{ �%;<14-0/8,.3F-L> C ¿ �V>�Ì ¿ Ë�è N�� î�-.3F@H@Fè 8�� N�Â�16G�C�-0/ ����7��Vè ¾ BV9fCh/836Ì�I�- ã + {
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�bQRzg�UWn�O2]%o~UWPE¢�[V�§á�UZg�gYOhoK[�PR^.b Æ2Ç�#�Ç�{���2�]K^0XP�zUHomPR[=]m¢ BP2U� Æ2ëVë��ª�Td<j�U4[ PR^2_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
|y© ¼ �P��b��iOQPRO0]8{ í >A-0;<1 ¿ �HæA3 å�1ZL$+T;V;�3H,.-2/%5%BV/ ¿ <M/8G���-lÂ�1 ã + ¾ í 369:- Ê 34;�- {zNA^0e�SV]~U4j�\�O$��á����"Ãá ^ho%o)^.k0`�d�oKOQPEPKo ¼ gcomPmUWPEdVPRO [V�$�yO.k0`�gV[VX4[=\�¢Yb$Æ2Ç�#�#�{¥NM`V^0]mP7{¨á ¼ � ©}^QS�[V]K^QPR[V]p¢ �m[=]�NA[=e:_�dVPRO0]��k0UaO0gVk.O�{

• 
|�F�|¦�A| �¦�yb=�:{ b=àA|���� ¼ � ß �*2A�½b �*{ ÄD{ b H����U��|A�yb�N�{���{hê +:MË �<+	��B<1ZB<M/?GVÂ.-0575836;�I ê8¿ 5Q16-09
åVG�/�+s34/
��-�åV-0;V58- { ¼ { �:{ |�{ b�Æ2ÇcÈ�ë

• 
���A� 2�br�w[YS=O0]pP7{ í /7BV;V5%9:365%5?3HG�;�GEå �%;måVG�/79�B<143HG�; {��½O I 0:[=]~ò Ã�á ¼ ����]KOho7o:^0gVjªé8[V`�g » U�X4OQ¢ \��[Vgco)brÆ2ÇVÍ²Æ

• 
���A� 2�bs�w[YS=O0]pPRbzN�2T�AàT���52�bs��O0]~gY^0gVjV[�{���UZe�O.�Ko~`V^2]~UZg�\�[=g�NA[Vez_�dVPRO0]%o?{ ¼ g �%;måVG�/%9�B<163FG�;�3A+ê Âl3H-0;<143 åV3HÂy+T9:-0/83FÂ0BV;��TGVG)��è ��^0g���])^0gVk0UFoKk.[½�~NM����Ã » {��D{Å��])O.O0e�^0gYbrÆ2ÇVÍVÍ�{�_�{�ëVÍV�~ÇcÈ�{

• 
���A� 2�bs�w[YS=O0]pP½á${ �%;<14-0/8,l3H-L> C ¿ +w/Q1aL�>�/ Ê èAî�G�/2C�-0/RI�èM��¡+�JM/83H@ ����7��Vè ¾ BV9fCh/836Ì�I�-43 ã BV5758è
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�b R:g�UWn=O0]%oRUWPE¢![V�¨á�UZg�gYOhoK[�PR^.bªÆ2Ç�#�Ç�{z��2�]K^0X�:UHomPR[=]p¢ BW2U� Æ2ÍcÈ��8{��Td<j�U4[�PR^0_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
©�|y| brél{ ��{ ��{ bi© ¼ N*��© ¼ Ä�|y��b�é.{ N�{ �:{Wb²áâklN �T�w�6��0:b�é8[V`�g�{���`VOfàwO0\VU�g�g�U�g�\�ow^QPMá ¼ ��{ ¼ g �~ËyË¦Ë+T;V;VB�@65 GEå�1ZL�-K��345214G�/ ¿ GEå ¾ G�9²JA>�1436;�I b�n�[VXE{�Æ8ñ�bVgVÎ�Æ2brÆ2ÇVÇ�É�{�_�{�Æ�#��Rì��

• 
á k.NM�T�w� �W0zbAé8[V`�g<{cã -09:G�/%BV;VÌ�>�9 16G <Aè ã è ã G�/%5?-sJM/?G~JAG�5834;�I í 349z- � ê LVBV/834;�I�è ��BV;�>�BV/ ¿ ��3
�������Vè5� |}g�X�UZ\VgVO� 7{[��PR^0g��m[=])j*�~NM����Ã[��PR^0g��m[=]KjQR:g�U n�O0]%oRUWPE¢YbMÆ2ÇVÇVÍ�{ � ]Kv0�K{�jhdâÆ4��e�^0]%o:Æ2ÇVÇ�#$ %{ � ë�_�{  
Ä:UHoR_�[=g�UWSVX4O omd�] » »â» Ã & `�PEPm_�Ã '(' II	If�p�m[=]Re�^0XE{ZopPR^2g��m[V]Kj�{ O.jhd�' � efk 'E`�UHopPR[V]p¢�'HPmUZefOho~`Y^0]~UZg�\)'
PmU�e�Oho~`Y^0]~UZg�\�{�`hPmezX/.y{



�����

• 
á k.NM�T�w� �W0zbMé?[=`�g�{ 
T-29z34;�3658Âl-0;�Â.-05½G�;â1ZL�-Q�½365Q16G�/ ¿ GEå í 349z- � ê LVBV/834;�I�è1� |}g'X�UZ\VgVO� 7{K��PR^0g��m[V]Kj�RN ��� Ã ��PR^0g��m[V]Kj Rzg�UWn�O0]7o~UWPE¢Yb'Æ2Ç�#�ì�{	FzO2]%o~U4[Vg jVO Æ2ÇVÇVÍ�{ � ]Kv0�K{:jhd Æ4�
e�^0]7o$Æ2ÇVÇ�#$ %{ � È�_�{  
Ä:UHoR_�[=g�UWSVX4O omd�] » »â» Ã & `�PEPm_�Ã '(' II	If�p�m[=]Re�^0XE{ZopPR^2g��m[V]Kj�{ O.jhd�' � efk 'E`�UHopPR[V]p¢�'HPmUZefOho~`Y^0]~UZg�\)'
PmU�e�Oho~`Y^0]~UZg�\�{�`hPmezX/.y{

• 
á k.NM�T�w� �W0zb�é8[V`�g<{ �7;<16-0/?,.3H-L> C ¿ ïf3F@H@F36BV9 +T5ZJM/7B ¿ èCM ã BV/8Â2L ����7��Vè <MB�@HG�+�@E14G)3 ¾ + {
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�bQRzg�UWn�O2]%o~UWPE¢�[V�§á�UZg�gYOhoK[�PR^.b Æ2Ç�#�Ç�{���2�]K^0XP�zUHomPR[=]m¢ BP2U� Æ.È�Í��ª�Td<j�U4[ PR^2_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
21F�|¦���:� ß | bªN�^2]~X§�y{�é.{ b¨�A| ¼ �½�réK|1��b§él{���]K^0gYk0UHo?{���]K[ � O.kQP ¼ ghPm]KOQ� Ã�� ß O0gYO0]K^0X*�wOQnVU4OLI*{�7;måVG�/%9�B<163HG�; ê 14G�/%B�I�-y+T;VÌ
�-�1Z/83H-l,0B�@ b�n�[VXE{�Æ4�Vb=gYÎ�È�'mÍVb�Æ2ÇVë�ñ�{h_�{�Æ.È�ëV�0Æ�#�#

• 
�²|}� ß |y�wb �fO0]pS�O2]pP7{ 
�-0B�@(� í 349z-43 í 369:-�� ê LVBV/?-0Ì ¾ G�9�JA>�16-0/ <M/?G���-.ÂÅ16è
�-HJAG�/Q1 3 ¾ G�9�JA>�1aB<143HG�;
¾ -0;<14-0/TBV;VÌP
�-05?-0BV/8Â0L Ê B<C�G�/7B<16G�/ ¿ GEå�Ë�@H-.Â�1Z/8G�;�3FÂ058è á ¼ �yb�NA[=g�Pm]K^QP��½[Vg�]K�0Æ�#�ñ�Æw�~ÍVÇ��Kb=Ä ��� #�Í�ñVñ
�2Æ2O0] � d�UZXZXaOQP�Æ2ÇVÍ²Æ8�8{��KoKO0]K^T])O0_�dVSVXZUav�O0g¥Æ2ÇVÍ�É½jV^0gcorN�[Veze�d�g�U4k.^QPmUa[=g�oy[=��Pm`YOT��N}á��

• 
�²|}� ß |y�wb ��O0]mS�O0]pP�á${ ��¢�opPRO0e�o NA[=g�o~U4jVO2]K^QPmU4[VgcoäUZg ��Ol^0X4�~��UZe�O NA[=e:_�dVPRO0] R�o)^0\�O�{ ¼ g��¢�ez_�[�o~UWd�e 2A�z��omd�]�XEt6�TdVPR[Ve�^QPROlj��yO.^.k2`�UZg�\�brÆ8É½[�kQPR[YSY]KO�Æ2ÇVÍ²Æ

4. Le Rapport Baran  

• 
à��T���A�½b��i^Qd�XE{¥�wO0XZU4^8SVX4OóÄ:UZ\VUWPR^0XâNA[Veze�d�g�U4k.^QPmU4[VgcoA��¢�opPRO0e�o R½o~UZg�\ Rzg�]KO0XZUa^QSVX4O!��O8PJI�[V]~ò
�wO0_�Ol^QPRO0]A�½[cjVOho?{ ¼ g 
�+Mî � ¾ G�/ZJAG�/7B<163FG�; ã B<1aL�-09�B<163FÂ05 �½3H,.34583HG�; 
T-HJAG�/Q1 b²gYÎw�i�0Æ2ÇVÇcÈ�b²É�ë§ef^0UÆ2ÇVÍ��

• 
à��T���A�½b �i^Qd�XE{ Nw; ��34521Z/83EC�>�14-0Ì ¾ G�9�9:>�;�3HÂ0B<143HG�;V5�î�-�1?>AG�/@�l58è ��^0ghPR^¨á [=g�U4k.^¥�RN ���¨Ãi���A�fÄ
NA[V]~_�[V]K^QPmU4[VgVb�Æ2ÇVÍ�É�{

• 
à��T���A�½b¨�i^Qd�XE{E2�g ÄzUHomPm]~UWS�dVPRO.j NA[Veze�d�g�Uak.^QPmU4[Vgco£�½OQPJI�[V]~ò�o?{ ¼ g �~ËyË¦Ë í /%BV;V57B�Â�163FG�;V5$G�;�7;måVG�/%9�B<163HG�; í L�-.G�/ ¿�brÆ2O2]�e�^0]%o�Æ2ÇVÍ�ñ

• 
à��T���A�½b ��^8d�X4b à 2w|5��á bY�V`V^0]~Xa^ �}{ ^0gVj ��á ¼ �6�fb é8[�oKO2_V` » { Nw; ��34521Z/83EC�>�14-0Ì
¾ G�9�9z>�;�3FÂ0B<163FG�;V58è��cGV@65A�ç1aLV/?GV>.I�L�� �?è ã -09zG�/7BV;VÌ�>�9zè ��^0g�PR^ á [=g�U4k.^ç�~NM��� Ã'���A�fÄ
NA[V]~_�[V]K^QPmU4[VgVbzÆ2ÇVÍ�ñ�{²ÄzUFo~_�[Vg�UWSYX4O'opd�] » »â» Ã & `hPEPm_�Ã '(' II	I*{�]K^2gVj�{ [=]R\)'E_�dVSVX�U4k.^QPmU4[Vgco,'H�AáT'FS�^0])^0g�{
X�UHopP7{�`hPme:X/.

5. L’ARPA et ARPANET 

�V¬E«
 ÐV®²º*°<¯�ºyÓ�°�¯�¶i¯z°²Ú��
	���

• 
��|y� H��<|¦©�Äfb�NM`V^0]~XaOho�á { �%;<16-2/8,.3F-L>çC ¿ +T/21aL�>�/ Ê èMî�G�/2C�-0/RI�è�9�+s>.I�>�5Q1 ��������è½ï�BV5%L�34;�I�16G�;�3
�½è ¾ è á�UZg�gYO.^0_�[VXZUHoâ��á�UZg�gYOhoK[�PR^0� Ã�NM`V^2]~X4Ohoªàw^QS�S=^0\�O ¼ g�opPmUWPEdVPROlb*N�O2ghPRO0]£�m[=]ªPm`VO �:UHomPR[=]p¢�[V�



�����

¼ g��m[V]~e�^QPmU4[Vg ��]K[�k.Oho%oRUZg�\�bKRzg�UWn�O2]%o~UWPE¢ [=��á�U�g�gVO�oK[�PR^.b�Æ2ÇVÇ���{y��2�]K^0X*�:UHomPR[=]p¢CB�2U��Æ2Ç�ÉV�8{��Td<j�U4[
PR^2_�O�^0gVj�Pm]K^0g�oKk0]RUZ_�P7{

• 
©=R	���P� ¼ �:b��YPRO2_V`VO0g �7;<16-0/?,.3H-L>�C ¿ �V>�Ì ¿ Ë�èKN�� î�-.3F@H@Fè ���EN�Â�16G�C�-0/ ��������è�
T-2Ì�G�;VÌ�G �T-2B�Â0L�3 ¾ +sèá�UZg�gYO.^0_�[VXZUHo}��á�UZg�gYOhoK[�PR^0�wÃ=NM`Y^0]~X4Oho�à�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO�{ bcNAO0g�PRO0]��m[V]²Pm`VO �:UHopPR[V]p¢f[=� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�b R:g�UWn=O0]%oRUWPE¢![V�¨á�UZg�gYOhoK[�PR^.bªÆ2ÇVÇ²Æ�{z��2�]K^0X�:UHomPR[=]p¢ BW2U��É�ì�ÉV�8{��Td<j�U4[�PR^0_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
� ¼ N*�:�T�AÄ à��T�AàA|¦�ç�P�G�%2�N ¼ ���i| ��{ í L�-½+TÌ�,0BV;�Â.-0Ì 
�-058-0BV/?Â0L <M/8G���-lÂ�1a5:+MI�-0;�Â ¿ ðP������7������� � { » ^ho~`�UZg�\�PR[Vg�Ãh�T�A����brÆ2ÇVëcÈ

• 
��R ¼ ����b²é8^.k0ò��M{ �7;<16-0/?,.3H-L>!C ¿ ïf3F@H@H34BV9�+T5ZJM/%B ¿ è6M��w+�JM/?3H@K����7��Vè ¾ BV9fCh/834Ì�I�-�3 ã BV575%B�Â0L�>�5?-�1H1Z5 {á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�b R:g�UWn=O0]%oRUWPE¢![V�¨á�UZg�gYOhoK[�PR^.bªÆ2Ç�#�Ç�{z��2�]K^0X�:UHomPR[=]p¢ BW2U� Æ2ÍVì��8{��Td<j�U4[�PR^0_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
�)Rf� ��|y��©y�A�zÄfb ¼ n=^0g�{ �%;<14-0/8,.3F-L> C ¿ ïf3F@H@F36BV9 +w5�JM/%B ¿ è � ã B ¿ ����7��Vè <A3u1H1a5QC�>�/~I�L�3 <MB�è
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�b R:g�UWn=O0]%oRUWPE¢![V�¨á�UZg�gYOhoK[�PR^.bªÆ2Ç�#�Ç�{z��2�]K^0X�:UHomPR[=]p¢ BW2U� Æ2ë²Æ8�8{��Td<j�U4[�PR^0_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• » | ¼ � ß �T�w�i|i�½b ��]KOljVO0]~U4k0ò�{ �%;<16-2/8,.3F-L> C ¿ ïf3F@H@F36BV9 +T5ZJM/7B ¿ è M�9 ê -HJ�14-09fC�-0/ ��������è
ï�BV5%L�34;�I�16G�;�3�� ¾s{Tá�UZg�gYO.^0_�[VXZUHoª�Eá�UZg�gVOho)[YPR^0� Ã�NM`V^0]RX4Oho§àw^QS�S�^0\�O ¼ gcomPmUWPEdVPRO.b�NAO0ghPRO0]¡�m[=]§Pm`YO�:UHomPR[=]p¢�[=� ¼ g��m[V]~e�^QPmUa[=gz��]K[�k.Oho%oRUZg�\�b)R:g�UWn=O0]%o~U PE¢�[V��á�UZg�gVOho)[YPR^.b�Æ2ÇVÇ���{���2s])^0X)�zUFopPR[V]p¢ B"2U�
É�Æ8ÉV�8{�Td<j�Ua[fPR^0_�O�^0gYj�Pm]K^0gco)k0]~UZ_�P

• 
H����U��| �¦bªNM`V^2]~X4Oho"��{ �%;<16-2/8,.3F-L> C ¿ +T/21ZL�>�/ Ê è½î�G�/QC�-0/~I�è 8 ã B ¿ ��������è ��-0ÌmåVG�/%Ì�3 ã + {
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�bQRzg�UWn�O2]%o~UWPE¢�[V�§á�UZg�gYOhoK[�PR^.b Æ2ÇVÇ���{���2�]K^0XP�zUHomPR[=]m¢ BP2U� Æ2Ç�#��ª�Td<j�U4[ PR^2_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

�V¬ZÏ
 ÐV®²º*°�Ñ�¹²Ñi¸~³l³QÑ²¹rÒ�¯z¯�´:°²Ú��}¸~³0´�Ór¸Eº�¯��
	 ��������
���

• 
�T�A���
�½OQPJIf[=]~ò ¼ g��m[V]~e�^QPmUa[=g¡NAO0ghPRO0])bK�YPR^2g��m[V]Kj¨�wOhoKOl^0]Kk0` ¼ gcomPmUWPEdVPRO.b�áâO0g�X4[¨�i^0]~ò¡�~NA^0XZUZ�m[V]~g�U4O0�8{ê Âl-0;VBV/83FG�5VåVG�/�>�5?36;�I£1ZL�-M+K
*<�+MîAË í {hSY]K[�k0`hd�]KO�_V]Kv0_�^2]Kv.O�_�[Yd�]yX4^�k.[=g��mv0]KO0gYk.O�UZghPRO0]RgV^QPmU4[VgV^2X4Ofomd�]Xa^�k.[=e:e�d�g�U4kl^QPmU4[VgzUZg��m[V]~e�^8PmU4�hd<O�� » ^ho~`�UZg�\�PR[VgVb�Ä*{ N�{ bc[�kQPR[�SV]KO�Æ2ÇVë�ÉV�

• 
à 2T©}��àA|¦���A�z|*� \ �f| » á��A� ¼ gYk�{ +K
*<�+MîAË í ¾ G�9²JA@F-�163FG�; 
�-HJAG�/Q1�ð
��/7Bmå�1 {�NA^0e�SV]RU4j�\�O�Eá�����ÃÅàAà}��b�oKO2_�PRO0e�SV])O�Æ2ÇVëVë

• 
N¦|y�A��b F�UZg�PR[=gYb ���U�w��b²�w[YS=O0]pP7{�� �²])[YPR[�k.[VX²�m[V]��i^.k0ò�OQPR�F��OQPJIf[V]~ò ¼ g�PRO0]Kk.[Vg�gYO.kQPmU4[VgVb²UZg �~ËyË¦Ë
í /7BV;V5%B�Â�143HG�;V5AG�; ¾ G�9�9:>�;�3HÂ2B<163HG�;V5 b=ef^0U�Æ2ÇVë�ñ

• 
N¦|y�A��bQF�UZghPR[Vg ß { +T;$+T5%5?-05%579z-0;<1�GEå"+K
*<�+MîAË í <M/8G�16GVÂlGV@65 {��i^0X4[
��XWPR[ �RN ��� Ã ¼ g��m[YPRO.k2`| jhd<k.^QPmUa[=g�©�PRjVbG��PR^0g��m[V]KjR:g�UWn=O0]%o~U PE¢Vb�o8{ j�{�É�ÆA_�{

• 
N¦|y�A��bKF�UZg�PR[=g ß {²�wO.�hd�U4O2e �m[=]�Pm`VO§�T�A���A�f| �A{i�i[�O0e 34;��}5?-0/%5 � �½3HÂ�143HG�;VBV/ ¿ GEå ¾ G�9�JA>�16-2/
î�-�1 >�G�/X�.58è àA¢���]K^.k8¢�©}^��Td<OQ¢<{.à�Olj��m[=]Kj���á�����ÃÅÄ:UZ\VUWPR^0X���]KOho7oKb�Æ2Ç�#�Ç�{



�����

• 
N¦|y�A��b�F�UZg�PR[=g<{ �%;<16-0/?,.3H- > C ¿ �V>�Ì ¿ ËTèPN�� î�-l3H@H@Fè�M � +�JM/83F@E��������èU
T-25216G�;�3 �=B {�á�UZg�gVO.^2_�[=XZUFo
�Eá�UZg�gVOho)[YPR^0�:Ã�NM`V^2]~X4OhoMàw^QS�S�^0\�O ¼ g�opPmUWPEdVPRO.b�NAO0ghPRO0]A�m[V]MPm`VO�zUFopPR[V]p¢�[V� ¼ g��m[V]~e�^8PmU4[=g���]K[cklOho%oRUZg�\�bR:g�U n�O0]%oRUWPE¢f[=��á�U�g�gVO�oK[�PR^.brÆ2ÇVÇ�����2�]K^0X)�:UHomPR[=]p¢ B"2 � Æ2Ç²Æ8�8{h�Td<j�Ua[fPR^0_�O�^0gYj�Pm]K^0gco)k0]~UZ_�P

• 
N¦� 2�N���|y�wb��YPRO2_V`VO0g<{ �7;<16-0/?,.3H-L> C ¿ �V>�Ì ¿ N�� î�-.3F@H@HèOM � N�Â�16G�C�-0/ ��������è :�@H-2;$>�GVG�Ì�3 ã � {
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�bQRzg�UWn�O2]%o~UWPE¢�[V�§á�UZg�gYOhoK[�PR^.b Æ2ÇVÇ²Æ$��2�]K^0XP�zUFopPR[V]p¢ B 2 � É�ìVì��?{��Td<j�U4[ PR^2_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
Ä 2TÄ ß |Abcá ^0]pPmUZg<{ +w;s+�14@6BV5�GEå ¾c¿ C�-2/%5ZJMB�Âl-058è)�½365Q16G�/?3HÂ0B�@ ã BKJM5�GEå�+K
5<�+ îAË í BV;VÌ�1ZL�- �%;<14-0/%;�-Å1� O0g XZUZ\VgYO� %{ É%������{ ÄzUFo~_�[Vg�UWSYX4O opd�] »â» » Ã & `�PEPm_�Ã '(' II	ID{Wk8¢hS=O0]~\�O.[V\V]K^0_V`�¢<{W[V]~\)'�^QPmX4^ho,'
`�UHopPR[V]~U4kl^0XE{�`hPmezX .

• 
��|}�T���yb¦��]K^0g�ò�b*���U���½b¦��[�S�O2]pPRb*��©�| ¼ �z� 2�N*�:b¦©}O.[VgV^0])j�{¦NA[Veze�d�g�U4k.^QPmU4[Vg£q �V_V]~U�g�\ é?[=U�ghPNA[Vez_�dVPRO0]ANA[Vg��mO0])O0gVk.Olb Æ2ÍV�2Æ�#záâ^0UMÆ2ÇVë�ÉDqs�TPmXa^0ghPmU4k�NMUWPE¢ è�36;s+ æ=�S< ê�¾ G�;måV-0/8-2;�Â.- <M/?GVÂ.-.-0Ì�34;�I�5@3
�cGV@Fè�����è áâ[VghPEn=^0X4O��H��é%��Ãh�T� ¼ ���cb�Æ2ÇVë�É�{�_�{�É�ÈVÈ��pÉ�ë��

• 
��|}�T���yb ��]K^0g�ò�b áâN*��|���H ¼ | b���{Wb á k�� R ¼ ©�©y�A�½b�é.{ b » �T©�Ä�|i��b�Ä�^Qn=O�{ +K
*<�+MîAË í b¾ G�9�JA@H-�143HG�;	
�-HJAG�/214è » ^ho~`�UZg�\�PR[Vg�ÃÅàAà}�½b=�T�A����brÆ2ÇVë�#

• 
��|}�T���yb ��]K^0g�ò�{ �%;<16-0/?,.3H- > C ¿ �V>�Ì ¿ ËTè N�� î�-l3H@H@Fè �$8 ã BV/8Â0L ��������è ¾ BV9�Ch/?36Ì�I�-�3 ã + {
á�UZg�gYO.^0_�[VXZUHo ��á�UZg�gVOho)[YPR^2��ÃcNM`V^2]~X4Ohoyà�^8S�S�^2\�O ¼ gcomPmUWPEdVPRO.b�NAO0g�PRO0]y�m[=]�Pm`VOU�zUFopPR[V]p¢½[V� ¼ g��m[=]~ef^QPmU4[Vg��]K[�k.Oho7o~UZg�\�b R:g�UWn=O0]%oRUWPE¢![V�¨á�UZg�gYOhoK[�PR^.bªÆ2ÇVÇ���{z��2�]K^0X�:UHomPR[=]p¢ BW2U� Æ�#�Í��8{��Td<j�U4[�PR^0_�O�^2gVj
Pm])^0gco)k0]~UZ_�P

• 
���U�w�½br�w[YS=O0]pPT|w{ �%;<16-0/?,.3H- > C ¿ �V>�Ì ¿ Ë�èKN�� î�-l3H@H@Fè*M ��+�JM/83F@U��������è[
�-05Q16G�;�3 �.+ {�á�UZg�gVO.^2_�[=XZUFo
�Eá�UZg�gVOho)[YPR^0�:Ã�NM`V^2]~X4OhoMàw^QS�S�^0\�O ¼ g�opPmUWPEdVPRO.b�NAO0ghPRO0]A�m[V]MPm`VO�zUFopPR[V]p¢�[V� ¼ g��m[V]~e�^8PmU4[=g���]K[cklOho%oRUZg�\�bR:g�U n�O0]%oRUWPE¢f[=��á�U�g�gVO�oK[�PR^.brÆ2ÇVÇ�����2�]K^0X)�:UHomPR[=]p¢ B"2 � Æ2Ç����8{h�Td<j�Ua[fPR^0_�O�^0gYj�Pm]K^0gco)k0]~UZ_�P

• 
��©�| ¼ �z� 2�N*�:b=©}O.[VgV^2]Kj�{ ¼ g��m[=]~ef^QPmU4[Vgf��X4["I!U�gf©}^2]~\�O�NA[Veze�d�g�U4k.^QPmU4[Vg��½OQPKo8{ �%;	
 Ê Ë��s>�B<14-0/8@ ¿<M/?G.I�/8-0575=
�-HJAG�/21 b � d�U�XZX4OQP�Æ2ÇVÍ²Æ

• 
��©�| ¼ �z� 2�N*�:bc©}O.[VgV^0]Kj�{�¾ G�9�9z>�;�3FÂ0B<163FG�;�î�-Å1a5zð ê 16GVÂ0LVBV5Q163HÂ ã -05%57B�I�-TæA@HG�>�BV;VÌ �½-.@6B ¿y{l��O I0:[V]~ò¡ÃÅáâk ß ]K^ If� �:UZXZX4b�Æ2ÇVÍ�ñ

• 
��©�| ¼ �z� 2�N*�:b�©}Ol[=gY^0]Kj�{ �7;<16-0/?,.3H-L> C ¿ �Y>�Ì ¿ Ë�è�N�� î�-l3H@H@Fè�8!+�JM/?3H@ ��������è Ê G�5"+T;�I�-.@F-05@3
¾ B�@F3 åVG�/%;�34B {=á�UZg�gYO.^0_�[VXZUHo���á�UZg�gYOhoK[�PR^0�:Ã�NM`V^0]~XaOhoMàw^QS�S=^0\�O ¼ gcomPmUWPEdVPRO.b²NAO0g�PRO0]M�m[V]¦Pm`VO1�zUHomPR[=]m¢*[V�
¼ g��m[V]~e�^QPmU4[Vg��²])[ck.O�o%o~U�g�\�b R:g�UWn=O0]%o~U PE¢"[=��á�UZg�gYOhoK[�PR^.b�Æ2ÇVÇ����S2s]K^2X �:UHopPR[V]p¢ B 2 � Æ2Ç����8{¦�Td<j�U4[PR^2_�O�^0gVj�Pm]K^0g�oKk0]RUZ_�P

• 
��©�| ¼ �z� 2�N*�:br©}O.[VgV^2]Kj�{cÊ -.G�;VBV/%Ì���@H-.34;V/8GVÂ�� � 5	<A-0/%5?G�;V;VB�@=��345216G�/ ¿�� ��3HG.I�/7BKJML ¿ è í L�- ��36/Q1aL£GEå1ZL�-�%;<14-0/%;�-Å16è�� |}g§X�UZ\VgVO� 7{c©}[�o���g�\�O0XaOho��RN ���fÃ�RfN¦©y��bTÆ2ÇVÇVÍ�{�FzO2]%o~U4[Vg�ezUHoKO½q � [�d�]TXaO�É�ë¥^.[)!VP
Æ2ÇVÇVÍ�{ � ]Kv0�K{ jhd É�# �mvQnY]~U4O0] Æ2ÇVÇ�#$ %{ � È _�{  ÄzUHoR_�[=g�UWSVXaO opd�] »â» » Ã
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