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{Jswo�xUpr}tvflWz�j�stv'��o�sJ{Jprl	T
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�1l'ja{�}tl|�3o�pUstl.�al�m=o�kaprq'stl
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� c%¾����%¿ � X��1]À¼ {tz�ja{tlf}¤xrlf}�{wo��axrlf}.}tz�k
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{Jstl��al��fz�k�{JstÂ�xrl
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{#xrlf}Àjakblf}®�alf}`o�ja{Jstlf}#�bo�kb}®�fl'sJ{wo�pUkblf}
��o�sJ{Jprlf}®��j�stvf}tl�o�j�ª��w��o���jblykb��jb��l'k���zÃ½�o�k�{#jak��fz�m��a{tl V stl'kb��j~�al�}wz�k�v'{wo�{®o�j��fl'k�{Jstln�al��fz�k�{JstÂ�xrl
xrz�st}w��j�h pUx�z��b}tl'sJ��lW�alf}��t��o�kau�l'm�l'k
{t}|}tpUu	kapÅ§���o�{JpÅ�)}�T

Æ o�pr}Àxrl�stz�ja{wo�u�l|�fl'k�{Jswo�xUpr}tv|�bo�kb}Àjak�stvf}tl�o�j~¬.u	swo�kb�alyvf�w�bl'xUxrl|lf}t{E�1l'j��1l'sÄ�µz�sJm=o�k�{�ª5��o�sÀjak�stz�ja{wo�u�lnlf}t{
�«hÇo�ja{wo�k�{.m�l'pUxUxrl'jasW�
j�h pUx´stv�o�u	pU{¤swo��apr�al'm�l'k�{/o�j�¨9pUk��µz�sJm=o�{Jprz�kb}W�
jap¦xUjap¶��o�sJ�5prl'kakbl'k�{�T�g|li�axUjb}�ª«}tp¦jakbl
��o�kakbl¤}JjasJ�
prl'k
{��bo�kb}`x3h�z�st��pUk�o�{tl'jasy�
jap«o�}w}Jjastl��fl|�fz�k
{JstÂ�xrl	ªb�	h�lf}J{Y{tz�ja{`xrl�stvf}tl�o�j��
jap1{tz�m��1l¤l'k��o�kakbl	T

� ��li� X�Z�[3\���]i^��t�w]%��[ � \�����c�� kbln�Fz	}t}tqf�al|��o�}Y�al��fl'k�{Jstl¤�al¤�fz�k
{JstÂ�xrl¤l'{Yxrlf}`stÁ'u	xrlf}Y�al|��o�}t}wo�u�l��«h jak���o���jbl'{
°d��o���jbl'{y�«hÇo��a�Fl'x��Fz�jas�v'{wo��axUpr}t}tl'm�l'k
{n�«h jak��'pUst�'japU{��5pUsJ{Jjbl'x�·`}tz�k
{ ¼

� x3h �d��X��1^�\	[)�µX���¼ ¬�x�o=stvf�fl'�a{Jprz�k �«h jak ��o���jbl'{��fl'xUjap V �'p´lf}J{nstl'k
��z�½�v/}Jjasn{tz�ja{tlf}nxrlf}nxUpUu	kblf}��alW}tz�sJ{Jprl	T
È l'{J{tl¡{tlf�w�akapr��jbl¢}tpUm��axUpr}J{tl¢l'{swo��apr�al¢lf}J{�l%É=��o��flÊ�bo�kb}xrlf}stvf}tl�o�j�¨Ë¬º{JswoÌ§�� �3o�pU�axrl¢l'{�z�ÍÎxrl
{tl'm��b}Àstvfv'x�lf}J{Àkbvf�flf}t}wo�pUstl�m=o�pr}®l'xUxrlylf}J{À�1v'k�o�xUpr}wo�k
{tlyl'k=Ïbj�¨��aly�az�kakbvflf}�ª�pUk�o��bo��a{tvfl�o�j�¨�stvf}tl�o�j�¨
�fz�m��axrl%¨al.l'{yo�j��'pUst�'japU{y�
pUsJ{Jjbl'x3T

� x�o�{tlf�t�akapr�
jbl~Ð ¿5X	[F_a\	[3\	[3XÃ]!cUÑ.¼ jak���o��
jbl'{�stlf£'j�lf}t{�stl'k���zÃ½�vWxrl��axUjb}y{tÂ�{��1z	}w}JpU�axrl���o�s�x�o/�astl'm�prq'stl
xUpUu	kbl��al�}tz�sJ{Jprl��5pr�al	T®ÒnkÓo�m�v'xUprz�stl9�fl��asJpUkb�'pU�Fl�l'kÓoÌÔ«lf�'{wo�k�{�alf}=�fz5l%É=�'prl'k�{t}¬¢�t��o��
jbl�xUpUu	kbl
�al�}tz�sJ{Jprl¤l'k�µz�kb�'{Jprz�k��al�x�oi�alf}J{JpUk�o�{Jprz�k���z�jaxUjbl	T�Ònk�{Jprl'k
{y�fz�m��a{tl¤�al�x3h�v'{wo�{��alf}`kb��jb�a}Y��z�pr}JpUkb}�ª
}!o�kb}Sja{JpUxUpr}wl'sE�al®��o��
jbl'{¶�al`�fz�k�{JstÂ�xrl	ª	m=o�pr}¶}JpUm��axrl'm�l'k
{El'k��fz�m��a{wo��apUxUpr}wo�k�{Àxrl®kbz�m��astlY�al#��o���jbl'{t}
stlf£'jb}n�al¤�t��o��'jak �«h�l'j�¨FTbÕ6xr}Y�Fl'ja��l'k�{|v'u�o�xrl'm�l'k�{�l'k���z�½�l's|�al¤m=o�kaprq'stlW}t½
kb�w�astz�kbl.z�j9o�}J½5kb�t�astz�kbl
jak¡�fz�m��a{tl V stl'kb��jÊ�alixrl'jas|v'{wo�{�ª1�Fl'sJm�l'{J{wo�k�{Wo�pUkb}Jp´�ali�t�bz�pr}JpUs�x�o¢ÐUm�l'pUxUxrl'jastl Ñ xUpUu	kbl/¬=jak pUkb}J{wo�k�{
�az�kakbv	T	Æ¡o�pr}E�flf�'pastlf}J{tl#xrz5��o�xbl'{¶jakbl`��o�kakbl���j/stvf}tl�o�j�xrz5��o�xUpr}tvfl�o�j V �al'x�¬¤��j��astl'm�prl'sEkb��jb�/��z�pr}JpUk
kbl��Fz�jasJswo/��o�}�Á'{Jstl.�asJpr}tl.l'k��fz�m��a{tl	T

� xrl�� X�Z�[3\���]�\�^�\!_1[3\�[)� Ö�×��U\nÖ'X���c�^�\��bc.�JØ ]!c3_a\��w]�]'[Y^�\	�ac¤�U]i[H]%Ùn_�c �al'm=o�kb�al	ª��al.x�o���o�sJ{n�al.�w��o���jbl
kb��jb�«ª®jakbl��fz�kak�o�pr}w}wo�kb�fl¡�fz�m��axrq'{tl9��jÎstvf}tl�o�j�TÀ��lf}~��pÅÔ«v'stl'k�{t}~kb��jb�a}~}�h�vf�t��o�kau�l'k
{��az�kb�9�alf}
m�lf}w}wo�u�lf}�ª�m=o�pr}i}Jp#�t��o��'jak±l'k���z�prl�alf}�m�lf}t}wo�u�lf}/¬�{tz�jb}ixrlf}io�ja{Jstlf}�xrl�{JswoÌ§��=�	o�o�jau	m�l'k
{tl's/�al
m=o�kaprq'stl.��o�jb�fz�ja��{Jstz���u	swo�kb�al	T È h�lf}J{Y�1z�jast�
jbz�p�jak�kb��jb��kbl¤{Jswo�kb}Jm�l'{�jak��fz�m��a{tl V stl'kb��j ��j�hÇ¬
}wlf}���z�pr}JpUkb}�pUm�m�vf��p�o�{t}��
japy�az�pU��l'k�{l'k¯{tl'kapUs~�fz�m��a{tl��bo�kb}�xrl'jas=�astz��astl9�fz�m��a{tl V stl'kb��j�T�°d��z�pUs
l%¨al'm��axrlÃ·

gih jakbl/m=o�kaprq'stl/u�v'kbv'swo�xrl	ªFxrlistz�ja{wo�u�l��az�pU{.v'�5pU{tl's�x3h jb}wo�u�l��«hÇo�xUu�z�sJpU{J�am�lf}�o��bo��a{wo�{JpÅ�µ}�{Jstz��Ê�fz�m��axrl%¨�lf}¤l'{
xUpUm�pU{tl'sYxrlf}y��p�o�xrz�u	jblf}��al¤}tl'sJ�5pr�flf}Yl'k�{Jstl�xrlf}`kb��jb�a}�}JpUkbz�k�x3h�l%Ô«l'{�z��a{tl'k�j9}tl'swo/¬ix3h�z��a�1z	}tv��al¤�fl'xUjap«stlf�w�bl'st�t�bv	T
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È l'{J{tl/kbz�sJm�l/o~v'{tv/v'{wo��axUprl�l'k±R�ï�ð�ñ���o�s|xrl ÈYÈ Õ�òYòó�1z�jas�xrlf}�stvf}tl�o�j�¨¢¬=�fz�m�m�ja{wo�{Jprz�kº�ali��o���jbl'{t}¤}tjas

�astz��Fz	}JpU{Jprz�kÊ�al/ô���o�½5}¤�
jap¶x3h ja{JpUxUpr}tl'k�{W�1z�jas¤xrl'jast}�stvf}tl�o�j�¨¡�aja�axUpr�f}.�al��fz�m�m�jakapr��o�{Jprz�k ¼ ò�swo�kb}J��o����Fz�jas|x�o
õbswo�kb�fl	ª�öE¥®÷a÷�1z�jas�x�o�ø�swo�kb�al VHù stl'{wo�u	kbl	ª1g¤o�{wo���o��¤�Fz�jasYxrl È o�k�o��bo�l'{yòSl'xrl'kbl'{y�Fz�jasYxrlf}�ú�÷5ûiT

È z�m�m�l�pUxUxUjb}J{Jstv¤�bo�kb}`x�oW§bu	jastliR	TUR�üixrl|�astz�{tz5�fz�xrl�ý ²	þ �fz�k
{Jprl'k�{�xrlf}`{Jstz�pr}`�astl'm�prq'stlf}��fz�jb�w�blf}���jm�z
�aq'xrl
Ò¤÷5Õil'{=�av%§bkapU{�x3h pUk�{tl'sÄ�3o��fl�l'k�{Jstl�jak;öEòYòYgÿ°��E�
japU�Fl'm�l'k�{�òSl'sJm�pUk�o�xn�al�ò�swo�pU{tl'm�l'k�{��al�g�z�kakbvflf}!·/l'{�jak
öÀò È g °��E�
japU�Fl'm�l'k�{Y�alnòSl'sJm�pUk�o�pr}tz�k��al È pUst�'japU{`�al�g�z�kakbvflf}!·E�1z�jas#x�oW{Jswo�kb}Jm�pr}t}Jprz�k��aln��o���jbl'{t}�T5ö¶xUxrln§a¨al
�az�kb��xrlf}#stÁ'u	xrlf}��aln�µz�kb�'{Jprz�kakbl'm�l'k�{|l'k�{Jstl�jak�vf��japU�Fl'm�l'k�{YpUk��µz�sJm=o�{Jpr�
jbl¤�fz�kakblf�'{tvW¬�jak~stvf}wl�o�j�l'{#xrl|stvf}tl�o�j
xUjap V m�Á'm�l	T
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ý ²	þ ja{JpUxUpr}wlWxrl�m�z
�aliof��lf�/�fz�kakbl%¨�prz�k�ª�}wo��w��o�k�{¤�
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pUsJ{Jjbl'x
�az�k
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logiciels
hors du SE
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adressage IP
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physique

processus
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processus
utilisateur

processus
utilisateur

processus
utilisateur

transport

applications

réseau

liens
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interface
matérielle

IGMPICMP

TCP UDP

ex : ping ex : FTP ex : BOOTP

support matériel

IP

ARP RARP
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5
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client FTP

TCP

IP

Ethernet
driver

ordinateur A

protocole FTP

protocole TCP

protocole IP

protocole Ethernet

IP

TCP

serveur FTP

driver

ordinateur B

Ethernet

bus Ethernet
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driver driver
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14 octets 20 octets 20 octets trame Ethernet

segment TCP

datagramme IP

46 à 1500 octets
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7 bits 24 bits

classe A 0 id. de réseau id. de machine

classe B 1 0 id. de réseau

14 bits

id. de machine

16 bits

classe C 1 1 0

21 bits

id. de réseau

8 bits

id. de machine

classe D 1 1 1 0

28 bits

adresse multidestinataire (muticast)

classe E 1 1 1 1 0

27 bits
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