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HQWU ³µ´|´·¶¹¸Mº FHUWDL º¬º RPEU ´ G ´ FDQDX » H º VRUWLH ¼ / ´ URXWDJ ´
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Transport

Interréseau

Interface réseau

Application

TCP UDP

IPICMP
ARP / RARP

Interface réseau

Interface API (sockets)

/H
-

SURWRFROH
- .0/

O
DUFKLWHFWXU
/

,QWHUQHW
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$GUHVV
-
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❚ &KDTX . K{W ./. V 0 LGHQWLIL 1 SD 2 XQ . DGUHVVH 3 , 4 ORJLTXH
❙ 5�6�7�8:9;9<8>=@?@A B�=C8
❙ D E@FHGJI�D K�D FML N FPORQ@L S�T�F@OUFHGJIVEWN�X@GZY\[]Y<I"^POUF_SHX`Y+FWD G`E�XRa�b:Y<F�ScX_d T�eWO_OUF>X@G FS�E�a�F:Y;Y<F:YfQCe@YgI'SWL F@h

❚ )RUPD i VWDQGDUGLVp
❚ 'pILQL jfk O l IRL m O l UX n �O n UpVHD o SK\VLTXH , p G n UpVHDX� q H j
O l PDLVR r �O n V\VWqPH , p G n O
K{WH�

❚ O
, p G n O
K{W n SHX j HWU nsotr V\VWqP n R ouotr URXWHX v YHU mwotr
DXWU n UpVHDX
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w x y z

32 bits

exemple : 131.107.3.24

, � �s� UpVHD � H � , � G
K{WH

❚ $GUHVVH � , �s���t� ELW � G � � FKDPS � G �/¡ ELWV
❚ , ¢ H[LVW � GLIIpUHQWH � FODVVH � G � UpVHDX £ DYH ¤ GH �¥� LJQLILFDWLRQV
GLIIpUHQWHV
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❚ .0/21 354+4765498:6<;�=5476�3?>�@BADC<1 3E8�F G26?;�4�F H'=E8:654I;�=54+6J3?>�@K6?LMH'6N;"OP6E8:6KH 3?F 1 1 6
❙ QSR T�U�U�VXW

❘ Y[Z]\ ^]_+`badc�egfdh7egY[ij_+kbi:`+kml�Yj_+k7nok7egfdp+Yj^dn�q r]s]i�^]\
❘ t�uwv+xzy { |7}]~jxd���g�5�b���+� ~��b�g�(� �(� �

❙ �S� �������P�
❘ �[�]� �]�+�b�d�+�z���]�b�+�g�]�d�g�m�+�m ��j�+�]�7�d¡j�+¢ £ £ �
❘ ¤�¥w¦+§z¨ © ª7«]¬j§d�®g¯?°�±o²+³ ¬�b´gµ(¶ ·

❙ ¸S¹ º�»�»�¼½¸
❘ ¯[¾] §]¿+®bÀd¦+§Á¬�¿+³ ¨ ¨ §zÂ�Ã7¦g§]'¬j§
❘ Ä�ÅwÆ+ÇzÈ É Ê7Ë]ÌjÇdÍ�ÎgÏJÐoÑgÒ ÌjÍmÓ�Ô

❙ ÕSÖ ×�Ø�Ø�ÙIÚ
❘ Û Ü]ÝßÞ]à�ájÜ]Ý Ý ÜbÝßà+ÜÁâ�Û Þ]Ý Ý Üäã9Ý ågæbç:èbçêé Û é Ý ë]Ü]Ýíì]å�è+á5Û Þdà(é î�î�è]Ý�é å�æzïdègÛ ç�é ì Û Ü
❘ ð ãwà�èmÝ ågè]Ý ñ ò(ó[ô�õ+ö]÷mø+÷dø(ù ú�ú�õ]û�ù ô�üdû�õ�ó5ýbþ�ÿ+ù ��û������ ��� �

❙ 	�
 �������
❘ � �����������������������! �� �������#"$��%�&�'(��)�*�+��-, ./��&�'0��� ���
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w x y z

Classe C

Classe A

Classe B

Classe D

Classe E

ID de réseau ID de l' hôte

ID de réseau

ID de réseau

ID de l' hôte

ID de l' hôte

0 

1  0 

1  1  0 

1  1  1 0  

1  1  1  1 

ID du groupe de diffusion

Nombre de
réseaux

16 777 214 126  ( 1- 126) 

16 384  
( w 128 -191 , x 0 - 255 ) 

65 534  

2 097  152  
( w 192 - 223,  
x et y 0 - 255 )

254 

&ODVVH V G
DGUHVVH V ���

Nombre de
stations



Page 6

M. Riveill - INPG (c)1999 11

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

© M
ich

el 
Rive

ill
1999, S

erg
e Cha

um
ett

e 2002

&ODVVH
-

G
DGUHVVH
-

���

❙ .0/21�3547698:3+32; <=/ 1?>=1?>:@A4"1CB"DE; F91CBG/ H?I9/ HJ3+3+1?KL69HCBM4�; BN>=1L/ HPOAHQ/ 1CR:BS>�R 6:B�1=DE; 1CB
8JIT4'1U4

❘ VQW X�Y�Y�Z\[^]�_2` a�` b�` cedP_+f2gJ` a�` b�` c
❘ hQi j�k�k�lnmporq+s2tJu v:u w�u xeyPq5z=q�u{s9|2|�u wAu x
❘ }Q~ ��������}L���5�U��� �J� �:� �e���2�9��� �U�9���{�9�2��� �

❙ �C����� �����:�L�2�J�5���������:�L���J�5�A�Q�^ 
❘ ¡�¢ £¥¤?¦9§©¨�ª�«�§�¬2�¦9®A¯ °²±T°'¨M§³9´U¯ µA2§
❘ ¶+·2¸�¹2º »S¼�½(º�¹9¼¿¾�½©À�ÁAÂ9¼rÃ2¹�ºÅÄMÁAÆ(Ç�»'È ÁAÆ�ºGÃ9¹ÉÃAÈ Ê�ËAÆ�Á9º�»'È Ç\À(Ê9¼²Ì�ÁAÂ�ÇTÍ Ê(Ë9¹�Î Í Ï2ÏAÐ9Ñ(Ò(ÓTÔ0Õ
❘ Ö�× Ø¥Ù?Ú9Û©Ü�Ý�Þ�Û�ß2à³á�Û³â�Û9àTãSâ(ß�Þåä�ß9æ çAè Üré9ê2ê(ë=ß(ÚAÜMÛ�Þ�Þ�Û�ÚUÛ�ÚAè ì�ì�à2Þ�è çAá
❘ Ö�× Ø¥Ù?Ú9Û©Ü�Ý�Þ�Û�ß2à³á�Û³â�Û9àTãSâ(ß�Þåä�ß9æ çAè ÜCí2ë:í�è á(ÚAè îAà(Û³à9á³Ü�Ý�Þ�Û(ß9à©æ ç2ï0ß9æ

❙ ðCñ�ò�ó ô�õ�ö:ôL÷2øJõ5ô�ù�ú�û�ö:ôLü9ý�þ'ô²ÿ
❘ ��� �����	��
����������� �����������	��� � ���
❘ ��� �����	��
�����!���!"��	���#"�$%'&$	( ��� �*)	+�+,-$���.��%/%/�����0� � 1213�%4� ���
❘ 5�6 7�8�9	:�;<�=�:!>�:!?�:	@�=#?�AB'CA	D E�F GIH�J-HKF >�9�F L�@:0MN:OG.PBQ:�A�@OB�:	@	D :�RS:�>T=
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Type de service Longueur totale du paquet

Numéro de paquet Indicateur Déplacement

Durée de vie Protocole Id Somme de contrôle

Adresse IP de la source

Adresse IP de la destination

Options Remplissage

Données du transport

7UDP w ,
x

�����
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❙ /1032�465 798;: <>=?5 @ 4BADCE5 FG0386@�5 HI5 JBKL@�5 798MF�NPOG2�7�@ 7QJ(79R 0TSVUWN6@X5 R 5 4+Y
❙ ZB[9\^]`_^a3_Gbdc e>fGg h iBjlk1m [�\^]�_nao_ob1pGaqm r ao\ s t"uLt'v;vowTxMy�t{zGvW|Q}q~G� t �
❙ �`�?�^�;�?�T���3���?� ���W���q�G� � �B��� �^��� ���n��� ���

❘ �(��� �L��� �����V�^�9�¡ 6� �"��¢G£¥¤ ¦¡§^¤ ���d¨�¦^�  6¤ ©
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Á ÂlÃ'ÄdÅBÆ Ç°È1É�Ê�Ë Ì�ÍÎÆ Ï¬ÐVÑ�Ò�Ç�Ó+ÔXÇ
Õ ÖØ×"Ù{Ú+Û Ü�Ý1Þ�ß�Û à+Ú+á â

❙ ãBä9å^æ`ç^è3çGé1ê"ä�ê'ë3ì è;í`çWî^ë�ï�ç^èLêÎðBñ(òqóGô ê'õ�ö�÷oènø?î?é ô ùMú�è;è3åMä?û+ê èLê'õBüdô å^ûnìýç^ë å6ê
ì þ è3å ÿ ê��Lê'è;èLê ì èQõ®íGä9åGå^ú�èQõ

❙ �������
	������������������������ "! �$#&%(')! ��+*,�-! ./! 01�2�3�+��	4���+	����������+*,�4
5 ��#�#���0�! � ���#.6	���78���
*��3#:9���*;��<"��������3��78	��"�;���=#,!���*����01�8������7��;��>����3��7?	����;���@1A B2C2D+E�F+E�B+G HJI2D�K1F�@�@�B
G E�F;F+I�K�L�M"EN@PO�F�E�L8M�H�F�Q�O�RTS=@UB>H3B+G V V F>HWE�L8X�G Y X�L8EZH3B+I,H�F
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7UDP | , } �����

❙ ~ I�O�G K&B�H3F+M�EN@��-����G H$@&���
❘ ����� �]��� �������W��� �����]���]�����]�,�1�8�&�$�Z���b���1�������1�N�
❘ ���� �¡�  ¢ £1¤3¥ ¦ ¥ §i¨
❘ ©«ª�¬ ]®�¬ ¯�°�±�²W¬]³ ±�´�µZ¶]·�¸¹±�1º�±]²/º�³ ±�®,±�µN2¬ ±�µ+®�°¼»1¶]¯�°�±&º

❙ ½¿¾
À"Á Â�Ã1Ä"Å�Ä
Æ�Ç4È&É]Ê�Ë�Ì Ç$Í�Î(Ï)ÌÐÆ2Ñ?Ì Ò?Ó�Ä�Á Ä;Ñ�¾�Ã&Â+Á Â�Ô�Ä;Ñ�Ó¼Õ6Ö�Â�Ô8Å�Ä
Æ�Ç×Ñ"Ä;Ñ�Ø8Æ�Æ ¾�ÄÄ+Æ=Å�Ó�Á ÇiÌ À�Á Ä;Ñ�Ä=Ù;Ø"Ã�Ç3Ä�Ç3Í¼À�Â+Ö�Ö�Â+À�À�Ø8ÖZÇ�Â+Ó�Ñ"Ø8Æ�Æ�¾�Ä�Í�Ç-Ö�Â+Æ2Í]À�Ø?ÖZÇ�¾�Ä�ÍPÑ"Â
Æ�Í Á ÄÚ"Û2Ü3Û�Ý�Þ�Û"ß;ß�à;á8Þ$â Ý�â ã�à+äÐå"æ�ç�á8è"Þ�è�ã�Ú�Û�Ü3Û�Ý�Þ�Û"ß;ß�à;à
ãêé(ëUà+è�ä]ì6Þ�Û�Ý8ß�à
ã�Ü3í�á8èç2á8è�Þ4ä à�ç�Þ�à"ß�â à
Þ)ì/Þ�Û�Ý+ß�à+ã,ÜWå
❙ î è�Þ�ï�à;Ú�àTð"â àòñ/óêô"â Ü3ë1õ�ö
Ú?è"ÞNï�à÷ß�Û2ø"â ß�è�ßùÚ�àTð
â à;Ú?è�ç�Û�ú8è�à�Ü�Ú�Û+ã2ë¼ä àÞ�ï�ë�à�Û+è;ñ$à+ãTë�à�û1á8ã�Ú�à�õ�å�ü)Û+ä à+è�Þ¿Ú�ï�û�Þ�ï"ß�à+ã,Ü3ï�à�ç2Û
Þ¿û�ý�Û�ú�è2à�ã�á�à+è�Ú=Ü-Þ�Û2ð2à+ÞNë ï�åþ ÿ � � �����	�
����������������������	������ �
❙ � ����
����� � �"!$#&%�� ���('*)+� ,-��� .+�-��.��-�/� �0�1� ,2�3� ���54�����6����� � ���0���&,�� 78��.��
�2��4-�/�� �/��+.������2�9� �:� �;�/,2�3� ,-�6�/$,-�	�<!=4�����6����� � ���8� � �/,2�$'

❙ >�?A@�@�B�C�B�D(? E-F9GIH J BLK(M�N&O�P F$Q(RTSAD(?�C�B&U-B/G
@�B8F
F6VAE-FWC�B�C�X	F
B�D(F
B/GYJ B�QZ/[�[�Z/\�[I]^]_\8]1`(Z/a2bdc e�f Z�]hgAi j/a�a-j/[�j_klb9[�Z�g�j/m8]5f i Z/m n b6o	b
Z�p q/Z�`(j�`	\�f `	\�f ZA[sr�`-t-j�u�\8Z
v�w�gxc y�c `(j	bdc w mzg�Z&f i Z/m n b6o	b
Z"{$`	t-j/m-|�b�g�Z�g�\�[�}�Z�g�Zz~Ac Z��
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-
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❙ /1032�4�5657498;:<0=4?> @957ACB=2�D�4FEHGJILK=M N'5�OQPRD(ACSTN�M 4CSTNU> V @�0�2�4J5+5+498;SWN'4X2 SW4YN 0=4Z [ \^]_\a`"`'\Rb^cHdYe1f�c�\Jg+g+\hf=i�j6kCb=laiY\h\Xm<f=\Xb�n<o6kCmW\Jgpg+\RZ kCmqZ rFjaZ rJg+g+\Jgsf�b
c�iJg+\YrXb<\a`UZ \Jgpg+kCbag t c�iJg+\YrXb�nhiaua\XmT`�bW\XZ g

❙
e1f3c�\�g6g7\9v;w<f=\?Z rhf=\Jgx`�y mWrY`�y kCm{z�|J}�~=y ` g6���Rj6k3mT`�y \XmT`�Z [ rYf3c�\�g6g7\9v;mW`"\ c mW\Y`�f�b
f^\�g7`�y mWrY`'rXy c�\�d

❙ �p�T��� �C�a���'�'�R� � � �{�a�X� � �X�=� �J���X�Y�W�^�F�F�^���W�R�F�W�C�=���=�h���T���^���J���_�J��� ��� ��� ��� �C�a�
�3�<�x�'�X�W�=�X���q�x�T�"�X� �W�Y�

❘ �J T¡T¢Q£�¤¥ T¦�§�¢6§	¨ª©=« ¬�¡�« Y®T¢�¯ ¢�§�°W±(¢Q¡T¢s§'²�³a« §�¢W´s¢W¬6§�µp³a±a±T¯ « Y®�¢T²C³T®(¶s  ±+§'«  Y¬�·¸ ¹�º6»�¼ª½'¾�¿+À Á�Â�ÃTÀ ÄxÅ(À Æ�Ç7È�ÉHÀ7Ê ÈxÉ3º6»xÁ�À º6Ä7É3Å+º6À ËxÈ+Ä;Á�Ì;Á�ÍÎÈªÍÎÈxÏ�º�»+À ÐxÈxÉ3Å6Ñ+Ä Ò�Ó ÔxÒ�ÕÎÖÎ×xØ(ÙÚÔ+Û;Ü�ÒÝ ÞWß àxá á âªãåä+æ6ç èÎá é1ê(ëQê(ì7à;èÎàxí(îïà+ðñðÚâóò6ôñõ�ò6öxè�îÎ÷6ß âxøúùûâ;èJü¥îÎýxá â+î�þ;ýxøYä ðóç á'â�à+ô¥ÿxò6ç öxè
� ���������
	������� ����������	������� ! 	�"#�$� 	����&%����' %�() %��*���

❘ + ,.-0/.13241457698�,�:9;�2&;=<?>�+ ,.-0/.13241@5A2@-B,�:9;�2&;=CED420CFD4,.-4-0G�2�C�D�2H+ I ,.J&;*K ,.-
❘ LNM.O4O0P3Q3R�S�QHT U M.V&W*X M.O

❙ Y[ZN\^]`_ a b&bdc�e`Zgf�h`a i�bkjml�n4o�p&Zqb�b�c[a rsZqbt]4u7v`r�wxv4Zy_ z Z[n { |*}.|�~m�&�7� |��N�m�^�`� |9� �`� ~�N�^�q���`� �*�
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/H ± DXWUH ± SURWRFROH ±
²´³

OLDLVRQ

❚ &RXFK µ G
LQWHUUpVHD ¶ �
❙ ·�¸�¹�º »4¼*½[¾�»4½.¼�¿N¾sÀ�¼*ÀqÁ�À Â

❘ Ã$Ä0ÅdÆ�Ç.È0Å)É@Ê�Ë ÄBÌ@ÄÍË Î É0Ì.Ã$Ä�Å9Å)É0Ï4ÄÐÄ�ÑxÌ.ÒÍÃÓÇ.Ò&Ñ�É3Ï@ÄBÌ@Ä3ÅÔÆ3É3Õ.Ò�Ä&Ñ=ÅFÄ4È&Ñ*ÃÓÄÍË Î Ö3×0Ñ ÄkÄ&Ñ�Ë Ä0ÅØ$Ù0Ú9Û�Ü4Ý�Þ
❘ ß�à$á3â�á4ã�á.ä åÍà$æ0ç9å�è4éÐêÐë4è&â�è0ì.àsè4íBíkå

❙ îFï'ð�ñ`î�ò`òxósô�õ&õHï[ôqõdö7÷ ø�ù9ú ö7ûýüNósö�ù*ö`þ�ö7÷
❘ ÿ���� � � ���	��
.ÿ��
�������� ��� � ������������������������ �������! �"������#�$� �*ÿ����#��ÿ�%� � &�'&)(�*,+.-�(�/01.2�3�465 7�8�9
❘ :.;,<�=�<>$<�? @	:�@A;�B�@�=C=�DE�=F? G D.H�HI<>�J D�=KJ <LEM@.E�=�;,@	NE�@OD�P�;�@�H�H�@MQ�R�@�=FNE�@OD P�;�@�H6H�@.HSUT�V�WX�Y�W�T

❙ Z\[]Z�^`_�Z�aAbAadc�eUaf[]ZF^
❘ g.h,i�j�ik$i�l m	g�mAh�n�m�j�op�jFl q o.r�rIik�s o�j�s iLpMm.p�j�h,m	tp�mOo�u�hCm.r�r�mOmvj�w�mh�p�m�j%m�j tAp�m
o�uLhCm�r6rImyxIz

❙ {I|~}O�`�����.�����K�A�A�]|������������})���v�v�L���������L���������
❘ �.������� �M�A�������.����������]���~�,�A�A����� ���y¡ ���#������.¢A�C�#£$����£$���������F¡ ¤ ��£v¥���O� � �������
�.�.������¦L¢����§�
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URWRFRO
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$53

❚ 13254�68796 :�6 ;<7>=
❙ ?A@CBED�@CFHGJILKNMNOAP�Q�R3SUTWVNX�Y(R�YLZHY5[ P]\NP_^(`�QaTUb c�P�`LS]d�SLb�eE`�Q�d�S(Pf[ P�Qg\LhiR `Lb [ Q

\5j `�\5X�PNQ�Q�`�kLP]\5SWXlh�Q�P(`LS_VNmin�Qob d5SNPpQ�Y5S�Q q r	s(tHuNv�w	x+y
❙ z {�|(uL}	~�uiwA�U� s�x�x��Nti� uL}�{ � s��5}lu�x�x�u]z����Lu�x���vpti�(�5� �E�Eti�(s(�5��uW~�s(ti�L� v(u�y
❙ �A�C���(�����H�5���H� �U�N�l�p�H���p�����l�L� ���L�i���(�L���'� �]�5 ]��¡(���	¢L���]�L�_���������L W�N£(¡(� � ¤5 ��¥�i�¦�§5¦p¨N©�ªa«L¬�§(�§N®H§�¯ ©�ª3°C±<²�³�´�²

❚ µ5¶�· ¸U¹i¶�¸º·�»½¼º¾g¿3ÀJ»ÂÁH¶Ã¹iÄ<Å5ÁH¶�Æ ¶�¸5ÇÉÈº»ÉÈº»Ê¸�ËÍÌUÎC·l¶�Æ »ÂÁ
❘ Ï+Ð�ÑÓÒ+Ô�ÕgÖ ×oØ�Ñ�Ö Ùi×ÚÏ+ÒHÛ3ØHÏ�ÔÓÒHÛ Û ÒHÛ�Ü+Ý�Þ�Û�Ö ß�àHÒHÛ�á ÙiÔÓÛAÏiÒâá ã Ð+ÕgÖ Û Û�Ö Ùi×ÚÏiã à+×aÜHØHß àHÒ�ÑäÛ3Ø�å�ÒHæ�ç+ÒHÛ'Ñ�Ö Ù�×Ïiã à+×Úæ�ØHæ�ÝoÒ
❘ èäé+êoëiìHí îÚï+ð�ñâèÓîHò�ðHó�ô�îHí�õäëiè�ögði÷ éHîHí�ê�ï+è5ø�ù ï+ðHô�èÓîHí�öúïHû�ü+ý ìHîHí

❚ þºÿ�� ��� �����
	
❙ ���������������������� �������� ! "�$#���%� '& (*)������ )����+���-,���& ���/.0& �-1���2 & �����3& 4��5���� 6� �-�7�98��� :�*),;��,����5 ;)��0�<���=#-4��<&  !�>�7& 4��? ;)��,�����(�)��?���-�7�98��
❙ @�A�BCBED�F<G H!I>J7G K�L5M�D�HNF9D�O�A�P>JQD�H6D�L?I�JEJ<D�L-J<D�R0I�S;S;T�HVU5A�W J3G X�W D5I�Y�D-SZF�D�O�A�P J[D�H:D�L�S;K�A�F�H
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\�] ^`_ a�b[_ c c d egf"h<i�j kCl-m9n[n<n*o!p3]Qq`r<s[t7u�b�v v b*j kCl>w�x[x[w
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Message ARP

Entête Trame
Ethernet Zone de données de la trame

y{z
WUDP | $5 } �����

❚ /RU ~ G
XQ � UHTXrW � �
❙ �����0�
�;�!� �����7��� �����������=�7���0�6����������>�����>�����-�
�����

❚ 6X � (WKHUQH � �
❙ �����"���������
 ;����¡�¢-�£� �¤0¥ ¦*��§�¨ �<�*¢>�7������¡���§0��¡� $¥ ���!�������ª©��!«����3¡����
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Type de matériel Type de protocole

LGR-MAT Opération

Adresse IP de la source

Adresse IP de la destination

LGR-PROT

Adresse Physique de la source

Adresse Physique de la destination

/10
WUDP 2 $53

❚ 'pWD 3�4 G 5 O 6 WUDP 5 $53
❙ 7-8:9#8<; = = >?>�7@9BAC8<D!; 8<EF= >G7->H= IKJL= >G7�MFNONPIKDQ9

M. Riveill - INPG (c)1999 20

R�S T�U V�W	U X X Y Z�[�\�]�^ _�`�a�b	b�b�c�d!S#e�f�g	h(i*W�j j W�^ _�`-k�l	l	k
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m1n
7UDP o $5 p �����

❚ &RQWHQX
❙ qsrOtPu?vOuxwzyC{(|<}!~ uH�<��~��Cv�~ ���Pu�� u:{	rOtPu?vH��~ ��{#u<}Q��y���uxwzy�{#|<}!~ u<� � u�tC�K�F}�� u����Pu<��� u�O�F�z�<�P�O�H�O�s���<� ���-���������P���#�����C�¡ �¢P��£P�<�!�P���¥¤§¦�¨
❙ ©sªO« �?�O� « ��¬��#¬O®¬K¯ �° �� �P��� �s�P��¯ �:� ªO« �?�H± ���������®�@�?�F� « ��¬��(¬��¬K¯ �?�O��£P� ���²O³ ´�µ�¶<·¹¸�ºK·O»!²O³ µ�¼C¶H»¾½ ¿ ÀOÁzµ�Â	Â(µ<·F»ÄÃ�µPÅÇÆ<ÈÊÉÌËÎÍCÏFÐ�Ï�ÏFÑ
❙ Ò�ÓÕÔ Ö ×ÕØ<Ù°Ú�ÛÕÜ*ÝÕÞ ß àFáKâäãæå�çCèKé#êzèCë#ë(èHìPëÕí î�ï�ë�ð í�ð ñ-òCë�ð óKìzôFè¹õ�áöà¹ñ�ïFésë(óKïPëäë�÷HçPèøOù�ú�û�ü-ù�ýHþ<ÿ���� ü�� �Pø�� �sþPù	��
�� ý� ������þPù<þFú�øOù�ü ý�ø�ú�ù�ü-ü-ù�ü�������ü�� ��þPù�ü ù�
�� �
❙ �����	� ��!#" $�%&'" %�()" *)+�,-+.%�,/(�,102�	%�(�,4365�78$�+9+�%�,-� �	��$�%;:<,93>=?7�@8ACB;D�+�%�,E1F�G2H	I�E1F4J>K?LNM�O4O�I�F-P Q	R�M�ITSUF4JWV1LYX1Z8XC[
❙ \C]�^ _T`6`U_ba�c/dW`<e�f�^ g6_�hi]�_?`kj#l m;n�j#l e�mToqp	r4e�g<js_�js`�_	m2t�u	m�u	^ n	v
❙ \C]�^ _T`6`U_?`�c�w�x�`�l y�f�_4dW`<e�f�^zg{_�hU]�_?`kj#l m�n�j|l e�m�o}p�~;n	^Wl n	��v _?`�`<_.v e)m9v _b`�f���� e�^�j�k���#���	�������������
❙ � �/���?�k�#� �;�;�s�	� � �-� ���z�����b�<�-� �������;�U�-�;����� �|� �)�1���	� �-� �����.� ���)���	� ���|� � ���

� �	�������U�/����� ���;�	�z�U�	� �-� �T�q ;�;�1¡4�;�q�U��¢��  {�/�������?�k�#� �;�;�#� �)�
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❚ 2EMHFWLI 1 �
❙ 2436587:9�;=<?> 365A@65CBEDF9=GIHJ> K4@?LMBIN�> 5CBOK�NP> 3ED"5CK�Q	9I;�5RNSK�TRN+5I9CB�UV5IDW@OL B=N�> 5CBOK�N

9�X�K�5RNYNZ5RN\[^]V_ 5=Ua`bK�HJBED"5CBOK�N�c
❙ dReJfEg=hCiEj4k�hRlnm�o�p�hRl+l+hRl\l+eJiEj4lZeJq jFhri8sOtCu\vxw^p�y�l+h�mrf8zOp q i6k=qMz6mC{ |}oOhA~6eRe j

k�eJi6��q ��fOp�y�h�lPz6mCp4{ � mIoJ��q i?q lZj�p�m�j'hCfOp�l�lZeJq j4lEfOp�o�q lZ��f6hRl�w�{ eJp�l�oOhAzO{ f=l q hCfOp�l
p�yRl+hImCf��R|

❙ �J�r���:�C�E���6�C�E� � �J�V�Y�J�r�6���������¡ +�A¢O���J¢O������£����R + +�¡¤�¥�¢6�J¦?�4¦O�6�¡ Z�"�I��§ �J�¨+©Cª=¨n«�¬ ¨+�®6¯�°�«�¬ ¨�±E² ¯R¨+¨�³
❚ 6HUYHXU ´ G µ ERR ¶ DVVRFL ·¹¸ 5$53

❙ º »¡¼Z½"»I½�¾ ¿JÀÂÁ�¾ ¼EÃ6º ÄR¼Y¼ÆÅ�»C¾ ½�ÇOÀ6Ä�ÁrÄ?È:»rÀ=ÁOÄAÉOÊFÉbËÂ»=Ì=Ä�Í�¼+¿JÀ:»�Á�Î�ÄR¼Y¼ZÄAÏOÐ�Ñ�¼�¾ Ò�Ç6ÄÓ ½�Ð=ÄrÎ À=Ä=½
❙ ÔYÄ¡¼ZÄCÎ�Ì=ÄCÇOÎbÁOÄAÕ=¿O¿�½FÍ�¿JÀ6Å�¾ Ö�ÇOÎ�×AÏ=¿JÇOÎ4Õ6¿R¿�½'ÄCÎ�Í�Ä=½"½'Ä¡¼^½'»=½�¾ ¿JÀ8Î�×CÏ6¿JÀ=Á�Î�» ØAº »

¼Z½"»I½�¾ ¿JÀ:ÄCÀ�ºMÇO¾�½�Î�»CÀ=¼�È:ÄI½"½"»CÀE½Ù¼Z¿JÀ:»�Á�Î�ÄR¼Y¼ZÄ¡Ú�ËrÛ
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En-tête IP Message ICMP

datagramme IP

20 octets

÷/ø ù
URWRFRO

ø
,&03

❚ ,&0 úüû ,QWHUQH ý &RQWUR þ 0HVVDJ ÿ 3URWRFRO
❙ ���������
	��	�������������������	�� ����� �!�����"	�� ����� �#���%$#$&�('*)�� 	�)����,+")��-�.� �#�/�10 )

�����"�"23�!�4�
❙ ��0��5�%$#$6�%��� 78�3�10 �
	9$&�
	:	:)<;��
	=�%> ���?� �����*	=���,0 �
	=)����.� �
	=�"� �*�@���"	��A)��3�5�
	 78�/�

� �<�"0 )�$&�10 > )��B�A�����C� ���
❙ D5�<	E$&�
	:	:)�;/�!�F���9��	��#������'*�G�H$&�%�3��	:��� �JI10 )#�@���"�"23�!�4��KG	:��� ��I10 )#�5� �3��23�L�M�N3O�P?Q R�M�P R#S�R1N�P T<UAT
V@T�W R6X*YJZ�[&T�M#\^]^[�_T�M`N3a�P b*T�Q LcS8QdP R<V:UAR/e&R%f3UJg

W h a�N�N�W Q V5a�U.Q T�f#X?R"ikjlN�Q f3mn_
❙ o R<LEe&R
L:L:a�m/R!pFZ�q9[�L�T�f3U�U.P a�f"L�e6Q Lcg1W hdQ f�UAO�P?Q R�M�P�S�R#S�a�UAa�m�P a/e#e&R
L�p4[
❙ rts@ukv<w�x
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/H
-

PHVVDJH
-

L&03

❚ 'HVWLQDWLRQ LQQDFHVVLEOH

❚ 7HPS . H[SLUp

❚ 3DUDPqWU / LQFRUUHFW

❚ /LPLWDWLR 0 G 1 SURGXFWLRQ

❚ 5HURXWDJH

❚ 'HPDQG 2 G¶pFK 3 H 4 UHQYR 5 G¶pFKR

❚ 'HPDQG 2 G¶KRURGDWDJ 26274 UHQYR 5 G¶KRURGDWDJH

❚ 'HPDQG 2 G¶LQIRUPDWLR 8 H 4 UHQYR 5 G¶LQIRUPDWLRQ
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contenu dépendant du type et du code

Type Somme de contrôleCode

T6U
WUDP V ,&03

❚ )RUPD W YDULDEO X VHOR Y O Z UHTXrW X\[ UpSRQVH

❚ &RQWH Y^]
❙ _a`cbed�fgfih�jkdmlon dqp p�dqrkpts�uwvyxez�{|`~}�� dq`~}�}"{�r+�"{�r�p�f�� n do`�}"��}'dcs�xed�}�� d�f��� p�dkb�� dqp�f�{�z+}'d�}'f�l�rel�h�}'h�j�p�h�bmbedm��rk�~h � p�{���{���r���� n dqp p�dqr�p�� � dqp"bed�}�lkd

l���}'dqp"b�� `�dqpa� d � p�{�}"{�z({|� dmdq`�z�hqr�fidmd�}�� d � {|p�}��
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Type (0 ou 8) Somme de contrôleCode (0)

Identificateur Numéro de séquence

([HPSO
-

,&0
. /

SLQJ

❚ 7UDP 0 3LQ 132 ,&03
❙ 46587 9+9�7 :<;>=@?BAC;EDGF�H�IC5JDLK�MONQPGD�RESE:8D@;>=�7BH�D�R+F�7 :<;J=T?BA6;UDV5>I�RES67 ;EDW=C:�;6;EX�D Y
❙ PUI@HZF�7 F�7 :<;@;EXWDT;J=6DTA�[]\TRE^ 7 D<;_Fa`67 ;Ebdce^ IWR�:@5W5JI@;U=6D6f�gh9+D@H�ijD@ACHk`67 ;Ebcl9m:<A�ijD@;EFa7 ;jRE^ AU9n=6IT;U9o^ Dp;E:�q�I@A�f
❙ r<7s^ ? :<`_F�7 :<;oF�H�IsRtXW=CDdH�:<A_F"DWDs9mFuRUSE:�7 9_7 DsghKvP87 ;E=h7 w�AUDW=6IT;U9x^ DL=CIUF'I�b H�IC5W5JD^ ? :<`_F�7 :<;GKeP8yzyTgu^ DW=6Ds9mF�7 ;EIjF'I@7BH�DdH�D�R�:<`67 DTH�Id^ DWR(:<;_F'DT;CA>=�A>RUSEIC58`J:<` F�7 :�;=hAJ=6IjF'IjbhH�I65W5JDW=sIT;U9o^ IGF�H�IC5JDLK�MONQP
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([pFXWLR � ��� SLQJ

$ ping - i 1 www. nasa . or g

PING www. nasa . org (205. 166.2 50.94) from 147.210.8.17 0 : 5 6(84) bytes of  data.

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=0 t t l =234 time=11 9.586 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=1 t t l =234 time=11 8.798 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=2 t t l =234 time=11 9.236 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=3 t t l =234 time=11 9.760 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=4 t t l =234 time=12 0.355 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=5 t t l =234 time=11 9.959 msec

64 bytes from www . nasa . net ( 205.166.250.94 ) : icmp _se q=6 t t l =234 time=12 1.422 msec

ò

--- www. nasa . org ping s t atis t ics ---

7 packets tra nsmitted , 7 pac kets received , 0% packet loss

round - trip mi n/ avg / max/ mdev = 118.798/119. 873/121.42 2/0.8 85 ms

$
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,QWHUFRQQH[LR
- .0/

UpVHDX

❚ (OpPHQW 1 G ¶LQWHUFRQQH[LRQ
❙ 2�354626798;:<79=?>�@ A�468

❘ B�C9D(CFE	G9H9BJI?K9LMDON P Q	P GRGFESB�GFE'BTK9UOVWLXGFEYN GMVWP Z?U�K9N
❙ [�\5]6[6^9_;` a bca dF\5e

❘ f�g?hFiYj kOl�m nOo6p(qsr6t	m u i'l�pRp+iSlTp+i'l�v9h�wyxzp+i{u v|i'l�vOxXpMj�}F~�v9h(oOp�u p�tTg?l�xzv�i	q
❙ ���5�6�6�9�;�����y���c�

❘ ���?�����O�6�5� ���?�����O�����<�T�+�'�T�9�����z�F�{� �������?���F�����9�5�O�O�����(���(�9�F����  ¡�¡��6���9� �	�

M. Riveill - INPG (c)1999 28

¢�£ ¤�¥ ¦�§	¥ ¨ ¨ © ª�«�¬��® ¯�°�±�²	²�²�³�´ £"µ�¶�·	¸'¹(§�º º §�® ¯�°+»�¼	¼	»

© M
ich

el 
Rive

ill
1999, S

erg
e Cha

um
ett

e 2002 S
o
u
s
r
é
s
e
a
u
1
0
2

5RXWDJ ½ ,QWHUQHW

Sous réseau 100 

Sous réseau 101

Routeur
Bull /
IMAG

Vers Grenet

Routeur
CICG

Grenet

129.88.2.1

129.88.2.2 
129.88.102.20 

129.88.101.20 130.20.5.9 

129.88.1.254 Routeur

129.88.100.20 

129.88.30.254

129.88.1.1

ISIS

externe CAMPUS
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5RXWDJ
-

,
. /

SULQFL 0 - 12-
EDVH

❚ 'pILQLWLR 3 �
❙ 465�798;:9<+<>=?<A@B:C8EDF7HG IJ@�=K8FD?:MLNG OQPFRS5UT :9<WV�=F:ST <XT :9<XPFR�V�=F:EY <A<+7HO>YZY�5�RSO?< LNG <[ T RQL\R�8?DBG OF:C@B:9<]Y�G OFREY"RSG 5�:
❙ ^;:_5�7H=>Y"R�`B:a<�b :Ec�c	:98+Y�=F:a<�=M5UT RedFR9<W:C@6:KY"RSdBT :C@9:_5�7H=>Y'R�`B:afg4N5�7H=FY�GhOF` Y"RSdBT :Vi=BG>8;7iO>Y�G :SO>YjT :9<kG O?c�7H5"L\REY�G 7�O�<k5�:ST REY�G l?:9<ARM=>IJ@�G c�c	mM5�:SO?Y":9<A@B:9<]Y�G O?R?Y G 7HOn?oBp+p�q rBs t9pAt?uwv_s xKy�x�z�o�{\|Bt_s t9pAx?u"u'tMq {F|i}�t
❙

t?~���{FtEu'pWu"xEu � �����+���?�k�U���'���
❚ 3ULQFLS � G � EDV � �

❙ �(� �6�\�E�	�'�S�B�U�F�C�����B�?�(�����F�9�X  �_���H�>�"�C���M�N�B  ¡E�"�Q�\�S¢ �X  � ��£����9�+�+�C£���6���9�F¤F�S¢h�K��¢ �"�a¥]¦\§��B¢6  �_���S�B�6���9�F¤F�S���C£B�_  �C£B�9�W��¢ �F�E��¢ �i�K¨g�6���9�F¤?�M¢h� �W�S�>��©
❙ ªH���?¢>�?«6¢ �"�C£B�9�¬�"�SB  �9�¬�����H�K�(�M�N�B  �F®E�C�?��  �H�B��£B�C�E���F�S�"�\�E�w�M�E�+��¢>£6� ��?¤F�S�F¯B�6�\�S�>���B  �?�A£9°6�?�B�N¢ §��E�C£B�_���H�>�'�C�S�X±����?�+�g¢ �H�\£B�_  �a�?¤F�S��¯B�C�H�J£ ��?�M�6�F�9�k�F���'�S�>��¢ �S    �9�F²
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5RXWDJ Î , Ï Ð DOJRULWKP Î Ñ2Î EDV Î �����

❙ ÒFÓFÔ�Õ�ÖM× Õ�ØCÙ�ÚJÙBÖEÔ"Ö�Û�Õ�Ö6ÜCÜ\Ø_Ý Þ Ö?Ù�Õ�Ø9ß;ßWØ9ßAà]á\ÙBØCÙBØ9ßWÔ�× âFÖEÔ�× ãHâCä�àgá6å�Ø9ß]Ô�æ
❙ çHÖSÝ è?ÚBÝ ØMÕéÝ Þ Ö�Ù�Õ�Ø9ß+ß+ØCÙ�ÚNÕ�ê9ßWØ�ÖSÚ\Ù6ØCÙBØ9ß]Ô�× â?Ö?Ô�× ãHâKäëàgÕ�Ø9ß;æ
❙ ìH×>è;ØEÔ"Ô"ØCÖ�Ù�Õ�Ø9ß+ß+Ø9ßAàgÕ�Ø9ßAè;ãiÕ Õ�ØBß�íFãHâFÙQî_Ý Þ Ö�Ù�Õ�Ø9ß+ß+Ø_Õ�ê9ßWØ�ÖSÚ\Ù�ÚaÕ�ê9ß+ØEÖSÚQÝ ã9è�ÖSÝ

❘ ï�ð+ñ?ò�ó ôiò�ó ôiñ9õ ö�ò(÷�ô�òFø¬òFù;ô�ú�÷]÷]ò�ó�óWõ û>ü òýó]þFö�ü òkö�ÿ>ó�ò�ú>þAÿ?ü ÿFø òFù�ô�ú>õ ö òA÷ � øýø þ?ù
❘
�������
	����������� ������� ������������� ���������! �� ���#" �
���!$
���� � ��%� ��&'" (
	����)��$��� �� ���%	*���
+-,'.�/!010)/32�4-5!0�6 7'8�/�9�:;.<+-=-/�.<0?> +�:�+�@�> /%AB+�6 C�:�/�C*8�/B/�C�D�+�D�4!/

❘ E
F!G H3IKJ�L�H!M�N�H�L#OQP�HBO�R*S�H3TO;U�H*I�V�H�O�WYX Z\[
]1^�_�`�a _!b cQdedfd g;c\h i3j�k�l�m�l�n�l
h i�oQpYqr n�s't�i�k�k r h i!uwv-x-i�y-m;t�i�h h i!uzi�y�m;k�v!i!u|{ r y!s
t r y-m�i!uw} r y�u|h r m r*~ h i�i-m�v�{Bi m�m;k r h i
} r m r!� k r {�{Bi

❘ �
�!� �3�K�����!�������#�Q�*� ���������;�������*�����e�����������-�������f�e� ����� �!�w�!�'�K�������!��� ���!�1� �
����������# ;¡ ¢�£� �£�¡ ¤����¦¥\§©¨�£�ª�¤�«
¢� ��
¬�� #¤��B®�«
¢�¯�¡ °
ª�¤�±!�!�w²�³ £3´�£�¡ ¢�£�ª¶µ�¤�±�£�³ £ ·�³ �
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5RXWDJ
-

,
. /

DOJRULWKP
- 01-

EDV
-

�����

❙ 243 57685:9<;>=?5�@ =A2CBED7FA2HGI57=JF�K�L�=A2+2+=JF�;>;�=A2+2�3 MIN =AOP3 N�Q�FRG7BSFRN 68L�2T;>685U27GIN B'=VLWN F
B'FRMIN =JKI=?L�68G4B'F�XI=ZY\[]N 6A;�FRN =I^

❘ _\`�a bdc�_Wc(_�egf4h7i�_Ej hke�hUl4j cmh7j n�bd_o p(q>rCsut+vAw tyx>z\suzC{�vuz+|y|Sty} t+w q>~�w tC}�� ~\x�� �<z\s�� q>~�}�x+t�w zysuz+�+w t��u�\t+vu}�r>~ z+rCs�v�t�~Cq+t+rCx�������C� �C�+��� �����+� �7���\�C�P���C� ��� �\��� ���y�C�(���C� � ����� � ���C�� u¡C¢ ¢ ¡W£+¤\¥\¢<¦ §(¨C¡C©4ª�¨P«C¡+ u¢�¨+¬+®\¯�°u±y²<³>®+´>µ ±+®+°¶²�³>·>·C±C² ¯�¸y¹�®>·�°u¸Cº ±\+®y±�»\¯u±+°�·�±C¼
❘ ½\¾ ¿(À¶¿TÁ Â�Ã�½�¿ Ä Å(Æ�ÇÉÈ(Ê�ÆyËUÊ7Ì�Æ�Í ÊÎÇ	ÊUÏ7Í ÅTÊUÍ Ð¶Ñ�ÆÒ Ó�ÔuÕ+ÖC×(Ô�Õ�Ø Ù�ÔuÚ>Û\Ü�Õ�ÝCÙ+Ô¶×>Þ\ß�Ù+Û\ÜIà ÖC×(à á�ÛCÞCÕW×+Ù+ÖCâÉØ ÙSÜuÙ+ã>Ø ÕWä�â<à\Ù+ãCâPå8æçÕ+Ô ÔuÕ+Û+Ô�è

é ê(ë>ìCíuî+ïAð îyñ>ò\íuòCó�ïuò+ôyôSîyõ î+ð ë>ö�ð îCõ�÷ ö\ñ�÷ ø<ò\í�÷ ë>ö�õ�ñ+î�ð ù î+öCí�ïuúCî�ûCò+ï¶ñ>ú\ü�ò+ì í�ñ+î�ð òSíuò+ý>ð îþuÿ î+ïuõ�ì>öyò+ìCí�ïuî�ö�ë�î+ìCñ�ñ�ì�ïuú�õ îCò+ì�ð ë�ø�ò+ð �7ò ÿ îCøPï�úCõ ë�ð ì\í�÷ ë�öyòCñ(ï�îCõ õ î���� � ��òCñ�ïuîCõ õ îû��
	Cõ<÷ ��ì�î��4ë>ì ÿ î+ïuõ�ì>öyò+ìCí�ïuîyø�ë�ì+û+ð î+ì>ï¶ø�ë>ö>öCîCø í�ú��ì+ö�ïuúCõ îCò+ìSî
�\íuî+ï�öCî �
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6RXV�UpVHDX[

❚ 'pILQLWLRQ
❙ =?>A@CBD=E@ F G�HJICK-LNMPO�LRQ SUTVLNGWS
Q KYXDZ[M?\]KN\^ICK?_a`cb KYXcKdT?b MEI�Q KNMcG�IeG�H-I�K-LRMgfihkjkl)mCnolprq sCt!q uVv)t0sewVt!q[x q sCyNugtUw?uzsCvE{V|?}]yYpR~ y-p$���Js�sCyE�c�Yv)�Du^s�t
�0wcq t��d�VyN�Wt
q ��pc� � ���]�c�]�

�-�$���J���C�J�����^���g�
� � � ���R��� ���]�?�]���o� �c�d��¡J�C�-�N�a¢V£D�?�¤�c�J�����R��¥?� ��¢c�[�^�g� � �c���
��¡J���E�N��¦Y���c��¢c� �^��� �N�?���§�C�-¨N�]�N©g�0�

❚ ,QWpUrWV
❙ ªr« ¬R« �®N¯�°?±�¯�²-�®-³R°Aªc®Y´$¯�³N±Vªc®zµ7³N« ¶ ¶ ®Y®N±a·?¶ °E�« ®N°c¯�]¯�²-�®-³R°g¸�·c¹�º-�« »$°V® ¼)½D¾?¾^¿E¼�À7Á-ÂPÃVÄNÅ¤Æc¿JÂPÅ�½DÇgÀ7¿RÇRÅ�Â§È�É ½J¼�ÄNÇ�ÊY½DÇ]Æ$Ë ÂCÀ2ÄN¾gÀ0Â�Ì
❙

Ã^½cÂ�Â�Ë ÍcË É Ë À2ÁYÆ?¿zÎ�ÄNË Å�¿a¼�½J¿^Ê?Ë Â�À7¿NÅ�Æc¿JÂÏÀ2¿-¼^Ðc¾V½DÉ ½JÑ$Ë ¿JÂ�Æc¿dÅ�ÁJÂC¿-ÄNÇ�ÊAÆ$Ë Î�Î�Á Å�¿R¾VÀ2¿JÂ
❙

ÆrË ÒaË ¾cÇVÀ!Ë ½D¾AÆc¿dÉ ÄY¼)½D¾^Ñc¿JÂ�À
Ë ½r¾AÆ$Ç�Å�ÁJÂC¿-ÄNÇaÃVÄNÅ�Å�¿-Æ$Ë Å�¿-¼�À
Ë ½$¾]ÆrÇPÀ
Å�Ä^ÎÓË ¼ ¿EÀ
Å�Á-Æ$Ç^¼�À
Ë ½$¾]Æc¿JÂ�Æ$Ë Î�Î�ÇEÂ�Ë ½D¾^Â

❚ &RPPHQ Ô "
❙ Õ�Ö ×CØrÙ^× Ú Û�ÜJÝCÞ-ßNà]ÞNázÝCÜNâVßNÛ�ßNágãåä Þ-ÝPæcç ã0ÝÏèRé êoë èRé[ì^í-ã2ÞJÝ�ÞRá�âcä[àEÝgç ÞRà?Û�Ý�Ý�ÞEî�ã
ç ïDá^Ý
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$GUHVV
-/./0 1/0

VRXV�UpVHDX

❚ 'pWHUPLQH 2 O 3 QRPEU 3 G
, 4 UpVHD 5 UHTXLV
❙ 687:9<;=6?>A@<BDCFEG6<HJIK;�6FI L >�MNIKH�CO6
❙ P8Q:R<S=P?TAU<VDWFXGP<YJU�S=Q8Q<YDZ8[ S�Q]\_^a`

❚ 'pWHUPLQH b O c QRPEU c G
, d G
K{W c SD b VRXV�UpVHDX
❙ e8f:g<h=e?iAj<kDlFmGe<n_kDo�p'nrqtsAu(vKwxu
❙ e8f:g<h=e?iAj<kDlFmGe<n_yzf{p'n|i~}	lNj�n_i�h=e<p"nOe?i

❚ 'pILQL � X � PDVTX � G � VRXV�UpVHDX

❚ 'pILQL � X � , � G � UpVHD ���a� LTX � SRX � FKDTX � VRXV�UpVHD � H �
IRQFWLR � G � PDVTX � G � UpVHDX

❚ 'pILQL � GH � , � G
K{W � YDOLGH � SRX � FKDTX � VRXV�UpVHDX
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0DV ¨ª©¬« /« VRXV�UpVHDX

❚ 3HUPH ® G ¯ GLVWLQJXH ° O
, ± G ¯ UpVHD ² G ¯ O
, ± G ¯ O
K{WH

❚ 3HUPH ® G ¯ GLVWLQJXH ° V ³ O
K{W ¯ G ¯ GHVWLQDWLR ´ HV ® ORFD µ R ²
GLVWDQW

❚ 7RX ¶ OH · K{WH · 7&3�, ¸ UHTXLqUHQ ¶]¹»º PDVTX ¼ G ¼ VRXV�UpVHD ¹
PrP ¼ V ½¿¾ ¼ UpVHD ¹�ºA¼ FRPSRUW ¼ TX
 ¹aº VHJPHQW

❚ 0DVTX À G À VRXV�UpVHD Á SD Â GpIDX Ã �DEVHQF Ä G Ä VRXV�UpVHDX�
❙ ÅAÆ ÇNÈ+È+É]Ê¬Ë=Ì?ÍNÍOÎ�Ï�ÎzÏ�ÎzÏ
❙ ÐAÑ ÒNÓ+Ó+ÔNÓrÕ×Ö=Ø?ÙNÙOÚÛØ?ÙNÙOÚÛÜ�ÚzÜ
❙ ÐAÑ ÒNÓ+Ó+ÔJÐÝÖ=Ø?ÙNÙOÚÛØ?ÙNÙOÚÛØ?ÙNÙOÚÛÜ


