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               �	��! �"���# �$�� �%
&')World  Wide  Web(  

 K� � ����	�� 6=�7 1!�!@ �� CY , #�����=���[�X�   1!@ .�H+ ���� ?�� �1�, 
F!GI ,'�=	�3� ,����\+ ,'!R ,� !M=�� …���1 �] 1�� �" ^�!+# �+!%4��] ��T��=_� 
1!@ 6��� �" �1   1 6�_� �  ��!`& ,@�%��1 C@�Y,1!@  . a�=�������# " 6!3G�=+ " c� ��

&�%� �+!%4��],1!@  .�#� �" ?�� �@� d��e �� '�Ife� 67 �1 �] �� ,M�%�1  �" ����� �@� 
+!_	I ��+ �_� c� '�!\@,=�=�1�0 ,� ^+�� � C\�� D�@  ,1!@ �1�] ,	%@ B%
 . �1

� ,� ����0 �g� �1 ,���� ���`@��] c� '�!\@ '�Ife� �%�1 ?��!=� . ?�� �@ ,@�%��1
���� ���`@��],��T� �%h�+ 67 �� �1�E��� � ,�i@ '��E�� ;��!� �1 # � ����1 <��=@ �� 

 �i	��i@ '�%j �1 D%gI 'k!A+ ���@#1!@ ="�!�  .  

 *" +,'- .�!�� " /
01 2$� 3��	 

  �=���1!@ ���� c� aD%�3" ���!� K� F�	@ ,�%�Y�� �@ ����� ,&� . @ � QH5 K�
1!�!� '�Ife�a @�%��1 6�_�� � �1�!� =�!%
 D�@ ���l��� CA� �� �g	��R,M���1 �@ , 

'�Ife� ��  ��@ #� �=		] �1�E��� 11�T%� D"�� .���1 m!� '�Ife�#�%"�� ,f��]  "�!
nn �
=	��@ ,� . '�Ife� ,&� =	��@ ,� ��3�� '�!\@ o���H&� ����1 c� �1 1!�!� '�Ife�

�HM�1 � �1!@ ��!
 '�!\@ K� �1 1!�!� "=�!i%� F�T	�@ . �1 6�!�%� K� �� �1�E��� �@

 ,@�%��1 '�Ife� ?��+=�=� �@ ?_H� 6��� ?�������1�] �=%. d��e �� m!� '�Ife�

�" ����#c� �1 =	��!+ ,� F�=] �" �] 1=���   �1 =	��� �l�3� CA� ?�=	: �� � 
1�%T%� ���Y �=		] �1�E��� ��%��� . C%3���
 K� k�@#    1!�  ��  6!�=�   �1  p!&!	_+# 

  6�=�:   "�" ?�� �@�)"HyperText (� "�" ����� �@� "  )HyperMedia (��� .�1      
�" ?���@� ,=�!i%� �1� =�!%
 D�@ 6�=� q�� c� �� �1�E��� �@ ^+�� '�Ife� . �1�E��� �@

'�Ife� ?%@ �=� r���+ '�e�+�� ��aX� �%3� c� ,e � ��!`&1 q�� �" �@ 6�!�%� , 
 �� �  X� �%s,@�%��1 �g� 1�!� '�Ife� �@ ,1�] �=%
 .       
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  �� ,�%�� �I!H*� �_%���� <�j ��@ D%M�H� ��%�t ?_H� q�� �" �@ �� '�Ife� ,    
M����� �3��@ ,�,��@ V%� �� #@����@ ,@�%��1 � , ?��=+ 6��7 �@   1!H� .��&=� �1# 

   ��� ,H�=Y  �5�j    �AER c� ��),+�Ife� D��j c� (�T�1 �AER �@a �3��@ ,� 
X� '�!\@,1!H� �]�j  ). � �1 �AER ���1� �1 � c� �AER �=�@�… ( �1 c�      

 � q�
 �T�1 �p�� �@ �p�� c� �� 6�!�%� �=� r���+ '�Ife� �� �1�E��� �@ ?�� �@�
1!H� �="�i� �� �e!@�� '�Ife�.fu� "	�� �@� '�!\@ �] o���H&� ����1 c� �1, �1�%
 

��� �=� #��� , �@ �X@�� �1 �� ,+�Ife� 6�!�%� " v%�!� �H%� " 6�H" �1 � �="�i�
+�Ife� �%�w�, �@ �X@�� �1 V%� ��  " v%�!� "� ��01��#1!H� �="�i�  . �="�i� 6��� �1

 �@ �X@�� �1 '�Ife�" v%�!� "+�Ife� 6�!�%�, �����1 V%� 6��=���� 6���� �@ �X@�� �1 �� 
1�] .+�Ife� �u]� ���x0 �1,� ���Y 6�0=		] �1�E��� ��%����1 K� d��e �� �] , ���0 

'�!\@"?��)"Text (1!@,&� ,�%0��_@ �@ ������ #� ����� =	: '���_�� #               
)MultiMedia ('!R �%g� ,c%���0 , <�_�� �@ �� '�Ife� 6�!�%� ��!\+ � ?i%H%��

�� �@ '��E��#�" ���� #1!H� �="�i� ,+�Ife�  .fu� "+�Ife� ���� c� 6�!�%�, �� 
�" DG%�#M!M=�� ,�� �@ 6�=	� �YfI � 1�*�� �� ���� �� �1�E�a �@ �1�Y K� d��e �� 

1!@ =	"�!� 1!� �YfI 1�!� DG%� ,@�%��1.  

  11�T%� K!3A� ����	�� �� ,i`@ 6�!	�@ K� ) ,���� �1��30 �_� c� ����	��
�"�+!%4��] ��#=��@ ,� ^+�� D�@  .( S���� ,+�Ife� c��@ ����=� D�3%� c� K�

 �=	"1 / c� �� �] �1!@ �=��%0 S���� �� ����   �   #��H��    z`i�  ���   ,@����@
   '�Ife�  �1�E��� =	] ,� .  ,��H+      �"�0����Browser) (��H�� ?�� �� ,"�07 �@# 

@�%��1 �@ �1�Y,1!@ =	"�!� 1!�!� '�Ife� �@ . �"�0���� ,M�"��V�� F��, S
 �] =	�3" 
��1�@ ���@ � {\� ��#� �@ ,+�Ife� ���� c� �� 6�!�%� 6��7 ��  �]�j �01 ���

1!H�.3%GT�� S�!� �����@ c� ��@ ?%&��, F�	@  "& ����@, "  �� �" ����� �@� {%]�+ �=��
+�Ife� ;@�	�,1!H� [�X� ����	��  .�!0��!0 ,+�Ife� FfY� � ;@�	� K� �� CY, �1   
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1!� �3%� ,01�3@ ���7 �@ ,@�%��1 ,&� ���1 1!�� ����	�� . <�� �1|}~}"�_%���� "

@,&���� "1�] ,� �%&��� �p��
 c� #�� �@ ,@�%��1 �] 1!H� �="�i�, 1�!� '�Ife� �@ 
�� �@ 6��VH" ��] ��� ��%�#��@ �p��
 #1����  ,+�%GHI,��� C_i� � ���� �Y�e .�# 

�%0 ���@ �@#p!&!	_+ �� #�" ?�� �@�  ,� �_�# �%&��� ��� 1���� ��%� 1�!� '�=	�3� �� 
�" �p��
 �1#0��!0 1��7 D"��� �� 6! .1=��� '�e�+�� �&�j ?�� �1# '�AER �@ 

'�=	�3� ,1�*�� ��H+ � ,E`� �=		] �1�E��� =�1 �� �e!@�� '�%MV� ,=��� ,� . 

 K� '�=	�3� a�,=�!� ���!� ��� {&�Y c� �@ �3��@  ,� ��!T@# �" ?�� �@� �] 
=	��H� ��] �T�=_� �@ =	��!�@ . ��� {&�Y ?��HTML Hyper Text  Markup 

Language) ( =� �=%���.  
��� 6�!	�@ 6�@� ?��    6�@� �I!H*� )SGML) Standard Generalized Markup 

Language    (11�T%� K!3A�. SGML��=�����1# '�=	�3� �1 ���!� r���+ ��� 
��� ,	��. #V%��� �i� �@ W!@�� '�%GHI ��� {Gs� ���x0 �1 m!� 1��=����� ��

=� ,� �1�E���. " ,&����@" �" �%G@�Y �� # K� �1 '�=	�3� ?%&�� 1�*�� #��@ �" ?���@� 
1!H� �1�E���.�" ���� ?%&�� �@ ,@�%��1 ���# �1�E��� K� ,X� �0���� c� �� K� 

=� ,� .���R �� �1�E��� �@ 1�=A� �0���� ?�� "1!@ '�Ife� �� ^� c� . <=� ?�� �1
��	�� #�"��V�� F�� �� ,_� �� �3��@ ,� F�	@ ��  TelNet ���� �1 �@ ,@�%��1 ��� 

#����� �@ K� �%&�� Infacern.ch  �   �� Nxo01.cern.ch=�1�T%� �1�E���  . ?��
+��!��1 #���1 �0����,�%g�  :Start   a   Search � Follow a Link1!@  . �u]�

�" ���� �1 1!�!� '�Ife�#�%&�� a �] ,H� �1�E��� �" ?�� �@� '���_�� ��  ?%H" � =�1
�" �%G@�Y #�%0��_@ F=I �I�@ ���# {��	� =�� F=I � �%&�� '�=	�3� �1 �" ?���@� 

=�1�0 K� .6��� �X� �1 K� 6=� �%0��� � =�� C��I ?���H�� , �w�I   �0���� "
 c%M��!� "1!@ ����@ �@. 
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          405�6�' ) �7
1�"
' 6� /,,! 2�	 ,8�9 ( 

  " 6!��=�7 ���� "�� �1 <|}}�j��e � =%&!+ �p��
 , �� c%M��!� ��V�� F�� 
1!H� ���=" .j��e �� o=",c%M��!� a��_"�� �M��� #��@ {��	� #1���� # �@ �] 1!@ 
�p��
 #�� �"#  @�%��1 � �1�E��� �@ FVG� � ����1 �%&��� '��E��, ���i� '�Ife� �@ 

=�1!@. �=�@� �1 " 6!��=�7 "Ife� ��!T�%" K� 1!�� ��, Cj ��� �M��� ��� � ���=� 
{��	�a� �1��30 '�l%lA+ #� ^�!+ #F�*��   � ����� �1 �# K�   ��   6�!	�@  c�  � ��

   Cj  {��	�   ri]  1!H� . S
   ��   ���	�   #�" C%3���
   K�     ^�!+ " 6!��=�7"a 
 c%M��!� ,j��e �=�� � ^�!+ K� �0���� 6�!	�@#=�1�0 [�X� . C���7 �1|}}� ?%&�� 

3� c%M��!� �` ) Ver 1.0 ( D�3%� #��@ Windows=�1�0 �M���. �I�3@ �����@ ?��
=�1�0 K� 6����� '��� � ���I� �I�@ � [�X� 6��� �X� �1 .%�!HI � ���I� C%&=@� 

 ?����  c%M��!� aNCSA) �" �����@ ,G� V]��#,+���A� m!�  (�" �`3�# � ��=	�� 
��� �1�%
 �� m!� �0���� C
�#1!H� . �%&��� ��!j ��� r���+ �@ ��!+ �@ m!� V]�� 

 ��%��� q��� �@ �!*� 1!� " c%M��!� "�GH� �� �]�� ?�=	: �@ :  Mosaic 

Communication �   Quarterdeck spry=�. <�� �1|}}� "  6!��=�7 ����
"  NCSA F�	@ S%���&�=�=� �]�� c� �@ � ��+ �� "�%_�� ��"   NetScape) ( 

��!%
. � S
� ?��!%
 �#�%_�� �� �@  ,=�=� �0����#+ ! ,j��e �]�� ?�� ^�
 F�� �@�   Netscape Navigator=�1�0 �w�I ����@ �@. @fl�� �0���� ?��, �	%�� �1 

"�+!] 6��� '=� �� S
 � 1��7 1!�!@ �� �"�0����, �1 �0���� ?��������
 6�!	�@ 
=�1�0 [�X� 6��� �X�.  

 *" �&��9 " ,��  

c� �@ K���� ���!+ � =�� <�j �1 V%T�� '�%j �I�� . #�" �����@ �u]� �1 ������
�" ,�07 B`
 � ,�!�V�!G+#��*+ #�07 ?���H] , 6�%w�l�� �] 1!H� �="�i� 6�!�%� ��   
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=��H	� ���=" ���� K� c� �@ ��i%@ '�Ife� {3] ��� �� .���� K� c� ,
�� �@ ,H�3%�#�=	"1 S���� C��� �] ��� ����	��  K� )Web Server (��� .

�=	"1 S���� ?��a ��V�� F�� #�� �@ #�"�0���� ,@�%��1 6�_�� �] ��� ���� # K� 
=	] ,� D"��� 1!�!� '�=	�3� �@ ��.k�@ c%���+ C%&=@ ���x0 �1# �� ,��%� o��\� 

����	�� ,��*+ =�@ �1 67 �� �1�E��� �	%��#1�\�Y� � #1!� D"��� . <�� �1|}}| �@ 
��=%
1�\�Y� <1�+ �=�� B# ����	�� CIX) Commerical Internet  Exchange (

1�] �%%�+ m!� �%�w� .CIX3���� 6�0=	"1 �M��� ^�!+ ��#  �A+ ����	��
AlterNet,CERfent,PSInet=�1�0 �M���  . <�l��� � �%l�!� �@ D�3%� ?��

�%THi:#=�1�0 ���!� .������ � �X� �1 k�] 6�0=		] =%&!+ {Gs� '�Ife� 6��
�� �@ �� 1!� #k�] �@ W!@��#�" ���� d��e �� � K� #� �=� ����	� # �M��� 

=	"=%�.�Xl� �" �1 k�] 6�%w�l��  �� � �]�� 67 �@ W!@�� ���� �@ ������ �@ 6��� �� 
�@�i� #�" �]��  k�] K�`��� �@ �3� ���"�07 =	��!�%�# �� � F�=Y� 1!� �YfI 1�!� 

K� d��ea�7�� =	"1 F�*�� �� q��E� �h =	. 6��� �X� �1 �" �]�� �� �T�1 ,��@
  �+!%4��] #�" �]�� z�k�@#�" S���� #	� ,��%�i
 � , �� 6����i� �@ �� 1!� 

=	"=%� F�*�� K� d��e .fu� " =��� 6�_�� �@ ��fI ������]�� ���� �@ ������ �@
�g� 1�!� <!\A�a1!��%0��_@ �	%�� �1 �_%+�!R�1 # _�,��V�� F�� 'k!\A� �� # 

���1 �]�� 67#+����@� � 'k�!� ,D%��@  ,	� B`@ �1 ���l��� �@,��%�i
 � , 6�!�%� 
�"1!H	"� � ���
#1�] �����1 �� F�k .��@,�" �]�� z�k�@ �" �]�� �� �T�1 # 

+���i���, ��: �   'f*�a�" ������� a�� 1!� '�Ife�  )'f*� � �" �������(�� �@ # 
��@ �� =��� �� � �1�E��� �	%�� � �1�1���Y �_�#,� D"��� 6�%w�l�� =	��H� .��H+ , 

 =��� ��� 6�%w�l��k�5# 1!� ��%� 1�!�   K� d��e �� ,���1 �3��@ ,�#_� , �� 
��+��] <��=�� 8�!��#���I� # �%g�  : Credit Card �� �  MasterCard=	��@ .  
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  d��e �� k�] K�`��� �� S
w�l��, '��] �@ W!@�� ���H� ���1�
 �!A� ?%%�+ � 
���I�#   � ,1!� �1�1 D�3%� �@ �3��@ . ��+��] ���H� ��1 � �h#_� #���I� , �� 

�� �@ '��*+ �1 �%	�� �	%�� �1 D�� CM�3�#��� ����	��  .� 1�� �",  ?�� �3��@
���I� '��] ���H� �� �] =��@ ����1 �� 6�	%He�#� #�1�E��� �!��Y �%s ,H� CH�@ ,=�7  .

��x0V�� D�3%� c� �@ V�*� K� C%&1 ?%H" �@#�" '��] ��� ?�HX� #���I� # 
���. 

 *" �� �;��� �. �08"� <��&9 " =��� 

�" D��j �1 K� �1 1!�!� '�Ife�#Ife� nnnnnn+�, F�� �@  " K� '�AER "
%�tnnn�� �,=	�1�0  .'�AER 8!� ?�� '��!�A� 8!�� ���=��f��5  " � �1!@ �%���

H�, �:�0 1�5 �3��l� K��5 �AER Q� �@ �� K� �AER Q� ����� ?�� �1 �3��@ 
�" �"��#5=�� ,=��@ ����1 1!�� ���7 ?%@ V%�  .  

� K� �AER Q� '��!�A�,=��!+  :?�� �=R Q%��� � ?i%H%�� ��!\+  ...=��@. 
01��30,+�Ife� 8!� 8!	+ � ,� �5 ,K� '�AER �1 6�!+ �� 1�1 ���Y , �� 

0��� ?���H��,�" # o�X�� �� '�Ife� 6�0=	"1 �M��� ��0=�1 �� K� ��!+ C@�Y 
� �T�1 o�e �� '�Ife� �� 6�0=		5 �1�E��� �,=��@ .  

��V%� ��A& �� K� '�AER,�" C��� #�"��V�� F�� ^�!+ �5 =	�3" #   1!�!@ �e!@�� 
���1 � �=�7# K��i�� "htm " �� �"html ""�,@ =	�� .��@# '�AER 8!� ?�� 1�*�� 

�,M�"��V�� F�� F�H+ �� 6�!+ ,I!	@ �5 ,��� ��%�t � 1�*�� �@ �1�Y # C��� Q� 
1�5 �1�E��� =	�3" ).Notepad� ��!H� #��� �"��V�� F�� 8!� ?�� ��  .( F�� ������

�"��V��#f��5  "� ���j#��@ #�" �5�� ^�!+ K� '�AER ����=� � 1�*�� #   
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 F����V��# ��� �=� 1�*��  .FrontPage,Hotmetal, ...M�" ��!H�, �	%�� ?�� �1    
�,=	��@ . F!HI �1�E��� � ��%� '�!R �1 K� '�AER 1�*�� �� S
)G��1,   a

����,( �,�� �@ �� ���7 �3��@ #1!H� ��%�t ���� Q�  . �I!H*� ���� K� Q�
�#� C��� �� K� '�AER �� ,11�0  .  

 6�0=	"1 �M������ �1��7 �� S
 '�Ife�#�� �@ ���7 ���l��� � K� '�AER # Q� 
��@ �� m!� '�Ife� �� �1�E��� �	%�� ���� K�#� D"��� 6�0=		5 �1�E��� ,=	��H�  .

M�"��V�� F�� �� �1�E��� �@ 6�0=		5 �1�E���, �@ F!�!�  "�0���� "@�%��1 �@ �1�Y, �@ 
�%� 1�!� '�Ife� ���!��1 � ���� K� Q�� 1!� �,=	��@ .  

���1 K� '�AER F�H+#M�" CH�&��!��1 �I!H*� , '�Ife� B��H� �!A� �5 =	�3" 
1�5 ="�!� z`i� �� �g� 1�!� .�" CH�&��!��1 �I!H*� ?��+ v���# �1 B��H� 

K� '�AER  �" N+ # Html� ,=	��@  .  

��@ =�1�0 ����� �5 �!X��H"#�" CH�&��!��1 �I!H*� 1�*�� #ER �1 B��H�  K� '�A
 6�@� �� ��Html� �1�E��� ,11�0 .H� �� am!� 6�@� ��, �����@ 6�@� Q� 6�!	�@ 6�!+ 

3�!�,���0 �g� �1   fHI �5��:  "�" CH�&��!��1#���R � �=i� C��� �� q��1�
  " �1
�!A� r%R!+ =j  ��� '��!�A� B��H�  .Html���1 #� �I!H*� #�"=5 �� #E%R!+ , 

��@#1 '�Ife� B��H� ��� �"�0���� � .?��  6�@�   ���1 #� �I!H*� # ��� �" N+ �� 
���1 Q� �" �5#���� ,=	�3" �=� z`i� CY �� 1��GHI �  .fu� " N+:>B <��@# 

 N+ �� � �g� 1�!� ?�� 61!H� N���
>Br <��@#&�� ^� Q� 1�*�� ,�1�E���          
�,1!�  .M�" C���, QH�@ �5 Html� 1�*�� ,� =	�1�0 ,�@ ���1 �3�# K��i�� 

"Html "   �� �"Htm "=	��@ .�" N+ �l%lj �1# Html�" ���%� # �!A� �@ W!@�� 
�"�0���� �1 '�Ife� B��H�#�"�0���� � z`i� �� K� #�%3E+ �� S
 K�                       
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�" N+#�" B	5�� �=� �1�E��� #���+ CY �� 1�1 =	"�!� 6�i� 1!� �� �� �=� r .
� ?���@�	@, 6�!+ Html��@� 6�!	�@ �� ,��@ #1�5 r���+ '�Ife� B��H� �!A� ?%+ . 

 <�u�:   C��� ��!H� Q�HTML 

<html> 
  <head> 
       <title>���� +���> </title> 

   </head> 
<body> 
     < ...... > 
</body> 
</html> 

     html���1 #�" �`3� #1=��� #��� �1!@ 6!	5�+ B��=%
 �=@ ��  . 1�*�� 6��� �1
� K� �AER Q�, �=� �1�E��� �`3� 8!� a�3��@ Html1!H� z`i� ��  . ?��

 ^�!+ '�%GHIDOCTYPE� F�*�� ,1�%0  .�" �`3� �� Q� �"#���1 m!� # 
�" N+ �I!H*�#1!@ =	"�!� 1!� �@ W!@��  . �`3� ?�� 8�!�� �@ ���1� �1 �!A� � �"

� ����� K� '�AER �1 �`3� 8!� 61!H� z`i� � 61�5 r���+,11�0  .  

 HTML 2.0 �%&�� 1��=����� 6�!	�@ m!� �`3� )RFC 1866 (����,=�1�0  .  

<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML
Strict//EN"> 
<!DOCTYPE HTML PUBLIC "-//IETF//DTD HTML//EN"> 

Html 3.2�=����� ���� 1�,��� K� F!%��3	5 ^�!+ �=�  .  

 <!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 3.2 Final//EN"> 

Html 4.0���� 1��=����� ,���1 �5 K� F!%��3	5 ^�!+ �=� # '��E�� B���0 �� 
���:  
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    � HTML 4.0 Strict . 0��� {Gs� � D��� �� �1�E��� 6���� �`3� ?��,M�" , �%g� 
"=	@ ���+ # " H� C��� ��,1!� .  

 <!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0//EN"
    "http://www.w3.org/TR/REC-html40/strict.dtd"> 

      � HTML 4.0 Transitional �%g� B��H� �@ W!@�� '������  "=	@���+# "  ���1 ��
&� �1!@,`� 1!�� �" D��� �� �1�E��� 6���� 6�	�H" ���1 ="�! .  

   

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0
Transitional//EN" 
    "http://www.w3.org/TR/REC-html40/loose.dtd"> 

    � HTML 4.0 Frameset   .  ��� ���1 �� D��� �� �1�E��� 6����  .  

<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0
 Frameset//EN" 
    "http://www.w3.org/TR/REC-html40/frameset.dtd"> 
  

 �7 �.",�'/ Html   

�" D��j �1 K� �1 1!�!� '�Ife�#+�Ife� , F�� �@ "K� '�AER "� ��%�t,=	�1�0  .
f��5 '�AER 8!� ?�� '��!�A� 8!�� ���=�� "H� � �1!@ �%���, Q� ����� ?�� �1 �3��@ 
 �3��l� K��5 �AER Q� �@ �� K� �AER�" �"�� �:�0 1�5#5=�� , ���7 ?%@ V%� 

=��@ ����1 1!�� . 
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���� *" ?����a   �� �@ ������ #�" ���� �@ aK� � ����	�� #1=��� # C��� �5   

��Hi%@ 1�=�+#� ��3�� K� '�AER �� ,D%M�H� ,� 1�!��@ a=	��@  . �p��"���� "  �1 a
���1 K� �AER c� �@ �X@��#  �:   E���+ , 9��� +�AER a'�AER 8!� ?��, =	�3" 

�"=] C��� �]# Html K��i�� �@ � ���+ �!��1� ^%A� c� �1 � �1!@ Htm �� � 
Html11�0 ,� ��%�t  .��@ ,���!��1 8!� �" �_	�� �� CY K� �AER r&!�# 67 

!�A� C��] �!X@ a=��@ ����1 1!��#��� �1�] z`i� �� �AER  . 8!� ?�� '��!�A�
 '�AER ��)a?��  � �" c	%& a��!\+… (�"�� C_� �# ���7 +��$ 3����7 ="�!� 

 �_	�� �� �g	��R a1!@�@ ��� �1 a	�'6 ��� �� � �	�A� ="�!� �="�i� �� �AER 
1�] .� ?���@�	@,���!��1 �_	�� �� CY '�AER �� C%Y ?�� '��!�A� a�E0 6�!+ , 

=�� �=� z`i� � 1�*�� ���� ����=� ^�!+ a 11�0 1�*��. 

 

 

 ���� *" ?���� /6�� 3.�'- 2B�
' 

| – �AER r&!� c�  �#�"=] C��� �] �� # Html K��i�� �@ �� 67 � 1�*�� �� ��� 
Htm �� � Html�� �@ #� ��%�t K� �=	"1 S���� ,=��H� .  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 16 

  

� –�@��5 #� �� �AER c� �� �1�E��� ���!� �1 a1!� �0���� �����@ d��e �� , a=��H� 
 �� m!� ���!��1��@ �0����#� <���� �=	"1 S���� ,11�0 .  

� –���!��1 C��� aK� �=	"1 S���� , K��i�� �@ Htm   �� �  Html��    ="�!� �=%
 
1�].  

� –�"=] aK� �=	"1 S���� # Html��@ �_� d��e �� �� �!@V� C��� # �0���� 
1��=%� <����.  

� –�"=] �0���� # Html� B��H� �� m!� �AER � q��1�
 �� 1�1 ="�! .  

���� *" ?���� /�7 �.",�' 

      1��� �AH@ �] aD%M�H� ,j��e #� ��!T@ �� K� �AER c� D%"�!� ,� =%	] ��� 
1!� �1�1 B��H� {��	� F�%
 c� ����@ D�3%� #��� 6��� �@��] �" .. �@ �	%�� ?�� �1

�] 1!@ D%"�!� ���!� ��1�=A� ?�=	: �" N+ cH_@ # Html �@ �1�Y   o�e�@ 61�] 
1!@ D%"�!`� ���7 .  ="�!� �AER '�Yf� �@ ��� 6��� c� �1 �@��] c� �] D%��=%� ��

&� =�7,H� �� 67 6��� ���XY , D%��1 . �AER �1 =] '�!\@ �� 6��� D%"�!`@ �0�Html 
��@ 6�3_� � �@�h 6��� c� �i%H" � �1!@ 6�3_� ���!H" �*%�� a D%��@ ����1 1!�# 

0=		] '�Yf� ,��H+=� ="�!� �1�1 B��H� a�AER 6� .�" N+# Html   +���_��, 
 1�*�� �!g	H@ ���E� K� '�AER, ��� ^���� ���� �@ �   ���Y ��%��� �1         

H�,="1  .��@ 6�3�� � �@�i� '�!\@ ���!H" ��3�� K� '�AER#��H+ , 6��@��5 
=� =	"�!� �1�1 B��H� ) .���!��� �%g�, �� �g	��R � ���!H" �]  a1!� 6����i� �lM�t

�xs c�#="1 ,� ���Y ��%��� �1 � �1��7 �H" #��@ �� �=� �1��7 CY �� � �@�h  (!
 Html ���1#�%	�� ��!T�%" ,�"=] � �1!� V%� # ,�j � �="�i� =	��!+ ,� �H" �� 67   
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11�0 �%u_+ .�%0���@ � 6��7 ,j��e '�AER �� 8!� ?�� ��V� ��	+ =���# �1 6��7 ;��� 
�=��@ �_� c. ���1 '�AER 8!� ?��#��!
 '�AER B	���7 �!g	H@ F�k '���_��   

 a=	�3%�  6!:  6�!+ ,H�   �"=]# 1!� �g� 1�!�    67 �@ �AER c� ���!��1 �� =�@ ��
 1�5 ���w� .�,��� <��=@ �3��@ ,M�" q�� �� � , '�AER 6�!�@ ���7 QH�@ �5 1!@ 

1�5 1�*�� �� ��!
 K� .C%� �!g	H@11�0 ,� �1�E��� �=HI q�� �1 �� m!� o=" �@ :  

   Client - side dynamic page . �%0 ���@#M���p!&!	_+ �� ,M��!
 �] , 
1�1 =	"�!� dlA+ �=��%0 S���� ��T��� �� �� �AER c�. 

Server C side dynamic page . �%0 ���@#M��!
 �] ,M���p!&!	_+ �� , 
"1 S���� ��T��� �� �� �AER c�=	��H� dlA+ �=	 .  

  F�k am!� 1��!� �� c� �" �@ ?���1�
 �� CY    c� ��T��� � F!�E� �@ �=�@� �1 ��� 
 D�!� �	�7 ��i%@ K� �=	"1 S���� .��V�� F�� aK� �=	"1 S���� c�# �] ��� 

��@ �� ���7 � ����0 �=�I�@ �� K� '�AER ����=�# �@ V�*� 6�0=��%0 S���� 
��1 C@�Y a�"�0����=��H� ,� �1�E��� � ,@�% . #1=��� K� #�" �=	"1 S���� 6!	]�+

��� �=� �w�I ����@ �@ � ,j��e .Apache a IIS   … F�� 8!� ?�� �� ,M�" ��!H�
=	�3" �"��V�� .IIS� � �1!@ ���������� �5�� <!\A� , ��=	�� {\� 6��� �1 6�!+ 

 )���� �� � XP (1!H� {\� V%� �� 67. �`3��� ���H�@  ��=	����� �`3� � �,| 
 ���H�@XP      ��� �=� �M��� . '���_�� �M��� �1 K� �=	"1 S���� c� ��T��� <�j��@

 c� ��!
 #�" ���� ;X&�@ � ��!
 K� '�AER ,j��e #��@ {��	� #�" ������� �
��� ��3��@ ��� .��@ a=�1�0 ����� �] ��!T��H"# 1�_��� �1 �� ��!
 K� '�AER dG� 

�� '��E��11�0 ,� �1�E� .w���+ ��!T�%" m!� q�� �1 �� 6��VH" �1�E���, D" �@   

WWW.IRANMEET.COM

Info@IRANMEET.COM



 18 

  

M���!+ S_�&�@ �_G@ ����=�,1�1 ="�!� B��V�� �� ��!
 K� �AER c�  .���@ �@ ���1��1, 
���1�
 D%"�!� m!� 1�_��� �1.  

 Client-side dynamic page  .  M�" <�p�� m!� <=� �1, ) Plug –in (  �@ �]
� �0������H+ a=�� �=� dAG, =	"�!� F�*�� �� ��!
 '�AER 1�*�� ��� F�k '�%GHI 

1�1 .�"=]# Htmld��e ��  � �I!H*� C��� �] �e!@�� C��� # ��� �" CH�&��!��1 �� 
=� ="�!� <���� �0���� #��@.�"=] =%&!+ ��� �� m!� '��!��1 �"�0����# Html 

^�!+ �AER c� ���!��1 6��� �1 �  � a�@��] 1�] =	"�!� �1�E�� . '��!�A� ?���@�	@
=� ="�!� 1�*�� ��!
 '�!\@ � 6��@��] ���!��1 ���� �@ �AER c� .  

 
 

 /�7 D"� 
� ,0@�9 �� ��# *" ���� 4 +,� 3.�'- 2B�
'Client-Side  

| –� �I!H*� K� �AER r&!� c� #��@ �� CH�&��!��1 �� #�"=] 1�*�� # Html 
�� �1 �� ���7 � ���!�G�, K��i�� �@ Html=��H� ,� ��%�t  .  
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� –6��@��]   ��@ 1!� �0���� d��e �� �� �AER c� ���!��1 # K� �=	"1 S���� 
1�] =	"�!� <����.  

� –���!��1 C��� �=	"1 S���� ,)  CH�&��!��1 C��� �] #�T�1 C��� ��%� '�!R �1
=��@ �" (1�] ="�!� �=%
 ��.  

� –��j C��� K� �=	"1 S���� #�"=] # Html CH�&��!��1 1!�� '�!R �1 � 
�"#��@ �� �e!@�� #1�] ="�!� <���� ,w�l�� .  

� –�"=] � q��1�
 �� �" CH�&��!��1 a �0���� ���H" <�p�� c� # Html 6�H" �1 �� 
 �AERHtml��@ ,=��1�0  .  

� –�"=] ����� �1 # Html=�!� ,� �1�1 B��H� �0���� ^�!+ .  

  ���p!&!	_+ 6!	]�+#1=��� # 6�E&!� � 6�j��e ��%��� �1 � [�X� m!� 1�_��� ���� �@ 
��� �=� ����0 ���Y ��!
 K� '�AER . a�4��_�� ����Vbscript�" <��	] a# 

ActiveX�" �G
� � #M�" ��!H� ���� ,p!&!	_+ 8!� ?�� �� #��@ �] �1!@ �" # ���	� 
G%� '�!\@ B`@ ?�� �1 6�0=	��!�, �@ �X@�� �1 �\�`� +�A%w!+ c� �", �M��� 

=� ="�!�.  

 �E
$���"�!(JavaScript)a  ��� �"�0���� �@ �X@�� �1 �4��_�� 6�@� ?%&�� .
����@�#�"=] ?%@ ���%� =j 6�!	�@ �4��_�� # Html����@� � # ,3�!� �����@ ,&!H�� 

� CHI �3E� '�!\@ � ����1 ���Y,=	��H�  .� �����@ 6�@� �@ =��� �� �4��_������ ,3�!
���0 ����� ���� .�4��_�� 6�@� �=�@� �1 �%_�� �� �]��, F�� �@ LiveScript �1�%
 

���#  ���H�@ �   �0���� NetScape 2.0���0 ���Y 6�=	� �YfI ��%��� �1  . �_%����  
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 �]�� �@ �%_�� �� �]��Sun =	���x0 �4��_������ �� 67 F�� a=�1�0 =A��  .

m!� 6�@� ����0 �� ,i`@ ��� �=� ����0 ���� �� a�%&�� ������ �%g� ) V%� ���� 1!�
 6�@� �� �� 1!� ������ {Gs�C��� ����0  .(���1 �4��_������# � 1=��� '���_�� 

=	H+�=Y#��� �0���� c� '��!�A� � ����� ����=� � <��	] ���  .M���!+ m!� 6�@�, 
 �%g� ,+�%GHI F�*�� :�" C��� #�� '�%GHI   ���1 �� =��@ ,H�. ) CM�3� C�k1 �� ,_� =���

=��@ ,�%	�� .(�%0���#��� �+ �j�� {+��H@ ���� �@ �3� �4��_������  . ����
� ��!T@ �4��_��#j��e ,�" �����@ dG� �@ �1�Y �] ��� �=� # <�j ?%I �1 � c:!] 

1=��� '�%GHI F�*�� ��� �h!�#�"1�=��� �@ 1�!��@ �%g� #�] �X� �1 �=�7 1!�!@  �@�
�%g� :�� �@ 61!H� c%G]# ���� a�AER c� 6=� <��� a��*	
 c� ?�3@ aD��7 c� 

� D��7 c� #�� �!� �]�j a�AER c� �� 6=�…���.  R�\��� �`3� ������]��, 
 F�� �@ �� �4��_������ �� 1!�Jscript���� �@ 6��VH" � , �0���� IE 3.0 ��%��� �1 

1�1 ���Y 6�=	� �YfI .  

Vbscript . � �0���� �w�I �@ 6��VH" ������]�� �]�IE 3.0 �4��_�� 6�@� 
R�\���, ,	�� 1!� Vbscript1!H� [�X� ��  . 6�@� ���� �@ m!� �4��_�� 6�@�

3�!� �����@, 6�=	� �YfI ��%��� �1 �4��_������ �@ �@�Y� o=" �@ � c%3%@ <����� 
 ���0 ���Y . �@ �3� 6�@� ?�� '���%��� 1�=�� �� =��� F=I �@ 6�!�@ �4��_�����

 c:!] � ��V@ o��j �@ �X@�� �1 67 �%��3j(Case Sensitive)1�@ F��  .�"=]# 
 ������]�� �]�� �0���� d��e �� ����R m!� 6�@� ^�!+ �=� ���!�(IE) C@�Y 

 ,��@ 61�V�� �@ �:�0 a=	] ,H� ���Hj �� 6�@� ?�� �%_�� �� � �1!@ ���� � �%3E+
Plug-In� 6�_�� =� ="�!� D"��� V%� �%_�� �� �0���� �1 6�@� ?�� �� �1�E��.   

 6�@� �@ �3� {+��H@ �4��_������ 6�@� �� �1�E���Vbscript��� �+ v���  . =\Y �0�
�" q��1�
 #��@ �4��_�� 6�@� c� K�`���# aD%��@ ����1 �� �=��%0 S���� �@ ,_��   
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="�!� {��	� �	�V0 c� �4��_������ c� 6�=@1!@  .�4��_�����   � Vbscript �" 

 F�� �@ <�p�� c� 6�!	�@ �1Script Engine a��� �=� �M��� �"�0���� ���H�@ �] 
���� � �%3E+ �%&!�3�#�" CH�&��!��1 #���0 =	"�!� �=�I �@ �� �e!@�� .  �p��
 �1 

 ������]�� �]�� �� '�1VB.NET ?�VT��� �� Vbscript��� �1!H�  .  

 /�7 =
��@ActiveX�\	I S_��!%�]� <��	] c� a #_� ^�!+ �] ��� ,����@� �� # 
3�!� �����@, �%g� C++��� �1�%
 ���� �� � #=�1�0 ,�  . S_��!%�]� 8!� ?�� �_%���� �1

aD%M�H� �1�E��� 1!� '�AER ���H�@ �� �"  i`@ F�*�� 6�_��, �@ ,_�� '�%GHI �� 
 c� 1�*�� �%g� �=��%0 S����Bar Chart a Timer@�%��1 �� � �@��] =%��+ a , �@ 

+�Ife� c��@,11�0 ,� D"��� . �" <��	]# N+ d��e �� S_��!%�]� <Object> �@ 
=�1�0 =	"�!� ���w� K� '�AER .1�	�#p!&!	_+ # �+ � �1!@ ������]�� �]�� m!� 

1��=� 1!�� m!� �0���� ^�!+ ���7 �� �1�E��� 6�_�� �%_�� �� �0���� B� �`3�. 
� ,��@ {\� �@ ��&Plug-in�" <��	] �� �1�E��� �	%�� # �� �0���� �1 S_��!%�]� 

� ��!T@ �%_��#��� �=� D"��� . p!&!	_+ �@ �X@�� �1 ��!+ {&�� ��_�# ?�� m!� 
���  '��E�� '�%GHI F�*�� 6�_�� �]   �"�+!%4��] #�� �@# �" C��� �@ ��] �%g� 6��@��] 

��3*�� �#,� 1!�!@ ��=	�� �%	�� ��A& �� =��!+ ,� 1!� ?�� � =�7 , �"�0 � C_i�  "
=��@ ��x
 �� dlA+ �" <������ 1!�� �@ ��!+ �@ .�� �@ 6�!+ ,H� <�j��@#p!&!	_+ # 

 �T� 1�] �1�E��� ��!
 K� '�AER dG� #��@ �%0��� � ;��� Cj ��� c� 6�!	�@ m!�
���R �� 1!� ���� 6�e�`� �_	�� "K�`��� ,��3] ?%@ ��D%M�H�    6�!	�@ �� ��=	�� �] 

C��I D�3%�  �0���� � IE=�� �=�V0�@ 1!� �0���� 6�!	�@ ��  .  

Java Applet  �� Cl�3� ,3�!� �����@ 6�@� c� ���� aPlatform���  . �3� ����
����@� �@#���1 �4��_�� #�" �%G@�Y #��i%@ {+��H@ #���  .ao="  �"=] �� �1�E��� # 

 �G
� C_� �@ ���� ��� . N+ ^�!+ � ,01�3@ m!� �R�	I<Applet> '�AER �@   
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=� =	"�!� dAG� K� .�"�0���� ����`�!�# �� �1 �" �%_�� �� � ������]�� 

��*� ?%��� c� 1�*�� d��e# ���� (JVM) �" �G
� �� #=		] ,� ���Hj ����  .
�" �G
� �� �1�E��� �!g	H@#q�� ?�=	: �� K� �AER c� �1 ����    ,�  �1�E��� 6�!+

1�] : 1��=����� N+ �� �1�E���<Object>   1��=������%s N+ �� �1�E��� �� <Applet>.    
�" N+# K� �=	"1 S���� d��e �� �� ���� C��� c� �] �E0 =	"�!� �0���� �@ m!� 

DownLoad ���� #��*� ?%��� cH_@ S4� � (JVM)a  a�"�0���� �1 1!�!�    67
=��H� ����� �� .�H" �� �1�E��� �@ �X@�� �1 1!�!� CM�3� �� ,_� =�� �1� �=j �] �!X�

� ���w� 6��� a ���� �" �G
�# o�R �] ��� Download11�0 ,� a61�]  . �1 ?���@�	@
D%��@ D] =] �@ �" �G
� ?��!� �1 ,�� a ���� #�" �G
� �� �1�E��� 6��� . ?��+ v��� ��

�" �G
� 1�@��] 1��!�#@ 6�!+ ,� ����  1�*�� �Drop-Down Menu�" ?i%H%�� � # 
� '��E��1�] ���� .  

Server Side Dynamic Pages  .   #�"=] <=� ?�� �1Html� �I!H*� ���H�@ # 
��@ �" CH�&��!��1 ��#�1=*� � <���� �=	"1 S���� "  �" CH�&��!��1 �� #��@ m!� # 

�"=] =%&!+# Html��@ #� �AER #�� a�1�] ���!��1 �@��] �]  ����� �1 � �=� �1�E�
=� ="�!� 1�*�� �@��] ���!��1 ���� �@ ��!
 '�!\@ �AER. 
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' /�7 D"� 
� ,0@�9 �� ��# *" ���� 4 +,� 3.�'- 2B�Server-Side 

| –� �I!H*� a K� �AER r&!� c� #��@ �� �" CH�&��!��1 �� #�"=] 1�*�� # Html 
 c� �1 �� �" CH�&��!��1 � ���!�=	] ,� ��%�t C���.  

� –6��@��]   ?�� � �1!H� �� K� �AER c� ���!��1 a1!� �0���� d��e �� 
��@ ���!��1#=� ="�!� <���� K� �=	"1 S���� .  

� –��j C��� CA� K� �=	"1 S���� #1�] ="�!� �=%
 �� CH�&��!��1 .  

� – =] =%&!+ �!g	H@ �� C��� �1 1!�!� '��!��1 K� �=	"1 S����  Html ����� 
1�] ="�!�.  

� –�"=] K� �=	"1 S���� #��@ �_� d��e �� �� =�=� �=� =%&!+ # <���� �0���� 
�,=��H�  .  
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� –�"=] �0���� # Html=� ="�!� �1�1 B��H� K� �AER ����� �1 � q��1�
 �� .  

�!���	� �1 D�� ��_#am!�   '��9 /�
!��"� 
� �7 D6�.
# /3,�7. F"
� a   �� CY 
����� �0���� #��@ �AER <�� .���V� �� ,_�# <=� �@ �3� m!� <=� �=HI Client-

Side �] ��� 1�!� ?�� a  :���R K� �AER c� �1 "�"=] ="��# Html1!@ D%"�!�  .
E`� K� �=	"1 S���� 1V� �1 K� '�AER dX	� �] ��� ,	�� 6�=@ ?��,��=�T� # 

�] ���1 �� 6�	%He� ?�� 6�!+ ,� � =� ="�!� v���� B��H� �@ �1�Y �"�0���� �u]� 
 �" q��1�
#�� �@ �=� ����� #=	��@ �=	"1 S����  .ASP.NET m!� <=� �� 

=	] ,� �%�+ .'�_� �� �T�1 ,_�  �] ��� ?�� am!� <=� �@ �X@�� �1 D��    �AER c� 
���!��1 �_%���� �+,��@ #=�7 ="�!`� 1!�!@ 67 '��!�A� a=��@ �=i� �����1 67  .�1 

���@ �@ ���1�,��@ ,���p!&!	_+ # <��=��  ���1�
 D%"�!� <=� ?���1.  

 CGI(Common Gateway Interface) . �V%��_�, �@ �4��_�� 1�*�� #��@ 
��# �" �����@ 1�*�� 6�_�� d��e ?�=@ �+ �1!@ �=	"1 S���� # D"��� K� �@ ,_�� 

11�0 .CGI&�p�� ,� �] ��� , K� �=	"1 S���� �@ �3��@ 11�0 ���w� . ��=Y
 �� ��i%@ {+��H@ m!� #p!&!	_+ �� �1�E���ASP��Hi%@ 1�=�+ 6!	] �+ � ��� # �� 

p!&!	_+ �� �1�E��� �@ ��!
 K� '�AER#� m!�    �=� 1�*�� �4��_�� 6�@� c� cH_@ 
=�� .CGIa�@��] �] 1�] ="�!� D"��� �� 6�_�� ?��   �T�1 �����@ c�  ) c� �%g�

 �4��_��Perl ( �� �@ ��#��@ �=	"1 S���� #=��H� �1�E��� ��!
 K� '�AER 1�*��  .
M����@� �� �1�E���, �%g� Perl  , C   ,C++  ���H�@   p!&!	_+ #��� v��� ��%3@ m!�  .
p!&!	_+ <�j��@#�" ���� �� ,G%� �1 ������ m!� #�R!\� ��V@  "�" ����# ,_�� 

�� �@ ����� �%G@�Y � �1!@ v��� S%_%�!� �@# ?�=	: Platform� ���1 �� ,=	��@ .  
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ASP(Active Server Page)a  p!&!	_+ # �w�I �� S
 �] m!� ASP.NET �@ 

 F��ASP_� a1!� ,� �=%��� c%�f] , �=� �1�E��� � 1!�!� K�" q�� ?���&��=�� �� 
��@#��� ��!
 K� '�AER 1�*��  .p!&!	_+# #����@� 6�!+ �� #�%0 ���@ �@ m!� 

�_�� � �4��_������ �%g� �4�Vbscript���
 ��� ��3��!+   '�AER [��e �@ ��3���
=��H� �M��� �� ��!
 K� .ASP K� �=	"1 S���� ��	] �1 �] ��� ���0�=� <�p�� c� 

1�%0 ,� ���Y( ASP.dll )  .p!&!	_+#��@ �@ �3� m!� 1!���p!&!	_+ ��  # �� ���TH"
7��] ,��+ ?%��
# � �1!@ ��1�!��@  a1!� ��	] �1 �4��_�� K����@� �� �1�E��� �	%�� �1

���1 V%�#��� ��1�=A�  .p!&!	_+ <�j��@#�@ m!�   ��3��!+ 6!	]�+ �&�� B� �l@�� 
&� a="1 ���
 ���1 ��!
 '�AER 1�*�� K��@ �" ���!��1 D%gI C%� �@ ���, �@ 

'���g��� � �" ����!� �!��  =� B&�: �@ =�=�#� � ��� �=� �=%i]  � �!�� =��
 =&!+ASP.NET��@ �@ ,`��
 � C%&1 ,=��@ �	%�� ?�� �1 �j��X� '�1�l��� ��  .  

JSP (JavaServer page )p!&!	_+ a # {%]�+ 6�_�� m!� Html ��� Xml �@ �� 
=��H� ,� D"��� ���� #�"=] .���	� ?��# of��@ ASP���R �]  " S���� ^�!+

 ������]�� K� �=	"1( IIS)� ���Hj ,a11�0  1=��� 6�0=	"1 S���� ^�!+ # 
��� �=� ���Hj .JSP �@ �3��l� �1 ASP���1 {+��H@ #��i%@ �I�� � '�=Y # �1!@ 

@!`@ ���� 6�3�!� �����@ �,�" �%G@�Y �@ #=���1 ,M�	�7 67 1=���  .JSP �� 6�_�� ?�� 
� D"���,�" �����@ �] =	] #0��� �� ���� ,�" ^%A� #_�� , �@ Java2�%g�  

JavaBeans � Java2  Libraries@!`@ ,=	��H� �1�E��� .  

ColdFusion . p!&!	_+ �� �1�E��� �@#am!�    D"��� ��!
 K� '�AER ���� 6�_�� 
�,11�0 . p!&!	_+ ?��#  �� �@ �3��@ ,� �] ��� ���0�=� <�p�� c� '�!\@# 

11�0 {\� K� �=	"1 S���� .+�AER,p!&!	_+ ^�!+ �] #7 ,� 1!�!@ m!�  a=	�
�0���� 8!� �" ^�!+#1!@ =	"�!� B��H� � 6=��!� C@�Y .  
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p!&!	_+ #1��� �I!H*� �� m!� #��V�� F�� ^�!+ �] N+   ColdFusion �=� �M��� 
a��� � �1�E��� ,=	]  .��V�� F��  m!�  �� �@ #�j #1=��� 6�0=	"1 S���� , IIS 

��� �1�E��� C@�Y � {\� . �@ �X@�� �1 �G�3� ?���H�� �� �] ��� ?�� �1 m!� #p!&!	_+
 #�" N+Html-Like  � �1�E��� , 11�0  ) �1ASP.NET����@� �� # � ,3�!� �����@ 

� �1�E��� ��%��,11�0  .(p!&!	_+ �@ �X@�� �1 D�� '�_� �� �T�1 ,_�# ��� ?�� �1 m!� 
� �	�V" 67 �%�+ #��@ �k1 ��V" �� B%@ �3��@ ,� � �1!� 6�T��� 67 �%�+ �]1!H!  

PHPp!&!	_+ a # �=�@� �1 �] m!� Personal Home Page   ���%�� � =� ,� �=%��� 
PHP Hypertext Preprocessor� �=%��� ,_� a1!� ,���p!&!	_+ �� �T�1 # v��� 

��@#��� ��!
 K� '�AER 1�*��  .p!&!	_+# of� �@ m!� ASP.NET .  '�!\@
Cross-Platform�� �@ � �1!@ # D�3%� {Gs�  ��=	�� �%g� �"NT �`3� {Gs� � 

�"#��� �1�E��� C@�Y S_%�!�  . �%g� m!� 6�@� ����0C � Perl  ��� . p!&!	_+# m!� 
���1#��@ ,�" ,0��� �� #3�!� �����@ ,� ,"=������ 6�_�� �] �1!@ ���0 , �&!34] � 

� D"��� �� �"=] 61!H�,1��7  .  

ASP.NET���� �� S
 a ,�1 v��� #���p!&!	_+ ?��   a���0    #��@ {��	� �	%�� 
M�	�7,p!&!	_+ �@ # ASP.NET��� �=�7 1!�!@  .ASP.NET <�p�� c� 6�!	�@ V%� 

 1�%0 ,� ���Y �=	"1 S���� #�� �@( aspnetIsapi.dll) .p!&!	_+ ��	] �1# m!� 
1��1 ���Y �� '�1 D%gI �I!H*� .ASP����@� �� �1�E��� �@ �X@���1 c%�f] # 

=A� �4��_�� � �4��_������ �@ ����R � �1!@ 1�Vbscript   11�0 ,� D��            
)Vbscript���R D"  "�" D�3%� ^�!+#_�� ,1!@ ="�!� �1�E��� C@�Y ��=	�� �@  (
.ASP.NET����@� �� ,�%�� �I!H*� �� �1�E��� 6�_�� # D"��� �� ,3�!� �����@        
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 =	] ,� . �%g� ,M����@�VB.NET a C#a  Jscript.NET a Perl Python, ��!H� 

M�",M����@� �� ,� ,� �] =	��@ , ���H�@ ���7 �� 6�!+ ASP.NET1�] �1�E���  .  
    � �1�E��� ����	�� �� �%�1 ����� �1 �E� 6!%G%� =\��
 �� B%@ ������,=	��H�  .

 ?�� 6�	�H" � ���x0 1��%G%� ���: ��� �� ����	�� �1 1!�!� K� '�AER 1�=�+ �@ =���
�I��,�1������@ , ��� B��V�� �@ ��  .��*+ 'k1�� D*j#�� �@ #a����	��    ��� �� 

=�=� d�� � ���x0 �k1 6!%G��+ D%�#��@ �� #��H+ ,�" ��T	@ #��*+ # �%�1 ���+�� �1 
��� �1!H� 1�*�� .��H+ �1 ����	�� q��30 � =��, � 6���	���5 �u5� {*�+ a�" �R�I 
�@ �� ?%\\`����� �=� �I . Q� � �1!@ ��� ���%� �1 �!	" 6���	���5 {Gs� 1�l�I� �@

&��%*�1 Kfl��,1!@ D%"�!� ="�� �=	�7 �1 �� �%0��� ��%3@ � C��5 .     

G�� �%�w�,�" D�3%� <=� �%�w� �@�i� a1��!� {Gs� �1 ����	�� # ��V@ 
)Mainfarame (��� ���x0 �1 .�"�0���� am!� ��%Y �1#&V	H@ K� �" <�	%��+ �# 

�" D�3%�#�l%Y1 � �1!@ ��V@  "�E�� ����� 6�H" �1#� �E%�� ,=	��H�  . '�Ife� F�H+
�� �@ 1!�!�#�" Q��@ �1 �w�j <�j �1 ����	�� #+�Ife� ,� �=� V5�H�� # ��%�t a

 ��� �=� . �����1 �@ �1�Y �gA& �" �1 6��@��5��� *" G 6� *" ���� G    
�,=	��@  . '�AER���R aK� "
�H9/�7 3.�. 6� /6�0	 .��'  �1�1 � �1!@ 6��@��5 

�"#�Y�� ,���� � ,H� C��� �� ,=�1�0  ) .H� �" �1�1 1!� C���, =	��@  .( '�Ife�
� �� K� '�AER �1 1!�!�,&� a1�5 �����1 6�!+ ,�" �%3E+ aB����� 6���� #��� , 

���E� �@ W!@�� '�%GHI ���� �� �," �1�1 61!H� ��� a�#� C�i� ��%3@   ��@ �1 , 
��� ?�H��%s 'k�j. ��@ ��%+�!R �1,��7 ;H� � ���`��� =\Y 6��@��5 # 

� a=	��@ ����1 �� ���� K� ?�=	: �� '�Ife�, ��%� 1�!� '�Ife� ����� �1 �3��@ 
��  '��E�� K� '�AER ��  ��� �!��1� Q� �@ �5 �T�1 C��� Q� �1 �� ���7 � K�`���   
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g�  �%notepad=	"1 ���Y a��� �=� 1�*��  .f��5 '�!\@ m!� =	�7�� "��1, ^�!+ 
fHI � �=� F�*�� 6��@��5 "H� F�*�� ����� ?�� �1 Q%+�H�3%� �5�j Q�,1�%0 .  "  D%+

& ����@," �%R�� �@ K� 1�*�� 6��� �1 aK� ���� a "� ����A� ^%A�# "  =%5�+ 67
���1 6����� .�1 �=� ����� �%�w���� �@ �X@�� `��7 ;H� � ���# ��%� 1�!� '�Ife� 

�" ���� K� ��#1��� �GR�� m!� �=� [�X� �=�� �@ a1=��� #1��1 .     
G�� �%�w� �� �x0 �!g	H@,X%A� �@ 67 ��l+�� � K� ,���R �5  " �=	"1 B��H�

=�=� C3� ��� F�k a=��� ��3�� '�Ife�#!T`��
 �5 ����	�� �� #g��� � �" ��%�  '���
G��,=�7 1!�!@ a=��@ 1!�!� 'f�i� �  .�" ���� K�# �@�i� 1!�!�  
�I!

9�>JK��+�Ife� ��� ?�H� m!� ���V� �� Q� �" �1 �:�0 �5 �1!@ , V%� ��!
 '�!\@ 
&� a11�0 1�*��,+�Ife� C���+ ��!T�%" ,1��=� 1!�� m!� ���V� ?%@  . C���+ ��	+

e�+��,�@��5 ^�!+ m!� ���V� �@ � 1�*�� ���� 67 6�,11�0  . a ��� F�k ����� ?�� �1
��"�T��1 a�"�+!%4��5#�" S���� a=	H�!" #	�� ,��%H" Q� �1 K� �@ #���H" � # 

+�Ife� C���+ � W�+�� �	%�� a�=� r���+,+�Ife� ���V� �� Q� �" ?%@ , D"��� �� 
=	��H� .GY C3� �1,!A� 1!�@ ��� �1 qf+ F�H+ ����	��  �� Q� �" �@ 6��@��5 W�+�� �

+�Ife� ���V�, C���+ a��� F�k ����	�� =�=� C3� �1 ��%+�!R �1 a=�1�0 o�R 
+�Ife�,+�Ife� ���V� ?%@ ,=�=� C\� � =�7 1!�!@ # F�� �@  "�" �����@ 6�H�E0# " 

+�Ife� ���V� �� Q� �" �1 1!�!�,���V� am!� <=� �H3@ �5�j �@ aD%��@ ="�� ��  
+�Ife�,�" C
 a m!� ���V� ?%@ � �=� ���� 1!� 1�=A� �&�j �� �=� �&�V�� # 

+�Ife� '��E��,fHI � 1�*��  "&!A+ �@,=� D%"�!� ���!� o�T�  . �" S���� {Gs�
+�Ife� ���V� ?%H" d��e �� 6!	5�+ 6��@��5 �@ �=� �M��� '������ �, ���Y �=� �&�V�� 

�,e� W�+�� '�!R �1 a���0 +�If,+�Ife� ���V� ?%@ �=� r���+ � ,�"1�����1 a# 
�+ �1��30 {+��H@#G�� �%�w� �@ �3� ,���1 ="�!� <��=@ ��  .   
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XML(Extensible Markup Language(���� ��3" a,G�� �Gj�� �� �x0 , 

��� ����	�� =�=� C3� �1 ?���x0 F=Y � ����	�� .XML��	R 1��=����� Q� a , �M��� 
 �=��" �5�� �u5� ^�!+ �5 ��� K� F!%��3	5 ^�!+#�+!%4��5 D%gI # �X� �1 

=� F�H�"� � ��!+ 1�!� ����	�� =�=� C3� �1 ���!+ �!A� 6�!	�@ � �=� �����x
 �%�1# 
��� . �� �1�E��� �@XML � V��H+ Q� a '�Ife� 1!� � '�Ife� B��H� �!A� ?%@ a 

� 1�*�� Q%�E+,11�0 .   XML� 1��!� �1  a1=��  ���1#1��GHI # �@�i� HTML 
��� . �1HTML�" N+ �� �1�E��� �@ # K� '�AER �1 '�Ife� B��H� �!A� a1!�!� 

� r���+,11�0  . �1XML�" N+ �� �1�E��� �@ #��	� ������ a�g� 1�!� ,��@ # 
��@ �" �1�1 �� �1�E��� � <���� 6���� � r���+ '�Ife�#�" S���� # �=		5 �����1 

���=� ="�!� D" .XML"=������ 6���� a ,3�!� �����@ a , '�Ife� �&1�� � B����� a
� D"��� �� ��"�T��1 � �����@ a �" ���� ���� �@,1��7  . '�AER �� Q� �" {%+�+ ?�=@

���1 K�#+�Ife� Q��@ Q� , �=� Q:!5  )	�� '�Ife�,�"������ �@ # XML ( �5
�j��@,� ,��� �@ ��!+ �@ 6�!+ ��@ �=� r���+ ���#�" �1�1 #�" �%G@�Y �� a1!�!� # 

3�!� �����@,�" ����!� �@ C%� ��� �1 #1!H� �1�E��� �e!@��  .�+!%4��5 �����@ Q�# �@ 
"�07,�" �1�1 ������ �� # �=� ��%�t )�1�1 6�H���� ( � '��E�� '�%GHI F�*�� �@ �1�Y

�!0��!0,=� ="�!�  .fu� "�� '�Ife� �����1 �@ ���� K� �� F��� �H%Y �@ W!@
� a�e!@��,�� �@ 6�!+ #�" C%GA+ 8�!�� 1!� ���� # S
 �� �g� 1�!� '����V0 � ��!
 

�" q��1�
 F�*�� ��#1�1 �M��� a F�k  .�" q��1�
#�� �@ ���� K� Q� �1 �=� F�*�� # 
�" �1�1 )	�� {��	� ������ Q� �� �1�E��� �@ �" �1�1, �@ XML� r���+ ,0  =�1� (

�" q��1�
 �@ ��� ?�H�#=��@ '��E�� �T�1 ���� K� �1 �=� F�*��  . ����� ?�� �1
�" C��� �� �1�E��� �@ '�Ife� �=�@� �1# XML�" q��1�
 F�*�� �� S
 � �����1 # 
 �g� 1�!� ���!� �@ a��!`&1 � F�k )G%HA+ ��, (  �1�1 ���Y ���� 6��@��5 ��%��� �1

=� ="�!� .XML� �1 !���	#�&V	H@ m!�  +�Ife� C
 , ���� �@ �� '�Ife� �5 �1!@   
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 �" ���� ���� ��%��� �1 �=� r���+ ������)��V�� F�� 6�0=	��H�#  �e!@��  ( ="�!� ���Y

1�1 .  

 �� �1�E��� �@XML�" ���� K� a # ?%@ '�Ife� �1�E��� � J����� �@ �1�Y 1=��� 
+���w � �1!@ �T�=��, �1�E��� �@ 3�!� �����@ 6�@� Q� ��,  ��V�� F�� �� � # ��� 

���1 ="�!`� 1!��. �" S���� 1�*�� �@ �" ���� K�#	�� , 1�*�� �@ �1�Y aK� �@ 
1!@ =	"�!� 1!� ?%@ ���=	H�!" C���+ � W�+�� Q� .01�3@ '�Ife� {%+�+ ?�=@, ?%@ 

��"�T��1#1�5 ="�!� �5�j '��E��  . 

'f
 Q� ����	�� =�=� C3�e�+�� F�!� ,+���A� � ,�"�+!%4��5 �%g� #\`� , 
1!@ ="�!� .M�" �����@,��@ �5 #� ���!� ����	�� , =�1�0  )M�" �����@ �%g�,��@ �5 # 
�"�+!%4��5#\`� ,� ���!� , 1!� (�" ���� K� �1 a# ����1 �� ����� �%G@�Y 1=��� 

!+ � {%5�+ �@ a�T�=�� �� '��=� � '�Ife� x�� �� S
 �f��5 <���� �@ ���7 ;�� "
���E� � ���,��@ ���7 <���� 6���� a#�" ��T��1 �" #  =� ="�!� D"��� a��%� 1�!�  .

\`� �+!%4��5 � ����	�� ?%@ 1!�!� �GR��,��"�T��1 ���� �� � # F�� � oxj 1!�!� 
�"��V��#� ����i%
 #GA� '�!\@ �� 6��@��5 ��%� 1�!� '�Ife� aQ%+��!+� '�!\@ ,�  

��7 ;H� ��1 ��� �� ��#1�1 =	"�!� ���Y 6�%w�l�� ��%��� �1 �  .  

 '�Ife� ?%@ 1!�!� �GR�� ����	�� =�=� C3� �1online a��"�T��1 � �" S���� a 
 ��3��)oxj (@fl�� � �=�,1!@ D%"�!� ="�� �� ���7 �@ W�+�� �!A� �	%�� �1  . a������

�%0���@ � �1�E��� �@ 6��@��5#� F�� �"��V�#��@ �V*� # �g� 1�!� '�%GHI �� Q� �" 
�" ���� B����� �� � ?��!� a '�Ife� x�� 6���� a1!�#�%�����&� ,�" F�%
 �� � # 

�!�#=���1 ��%��� �1 �� ��!`&1 1��!� ���� �  .a����	�� =�=� C3� �1  1����� �@ # 
f��5 "?TH" � ;H�*�  1!@ D%"�!� ���!�  .�@��5 a����� ?�� �1 Q� �� �1�E��� �@ 6�  
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 S%���	�� )^@�� (���Y�@ �@ �1�Y a=j��#e�+�� ,\`� �+!%4��5 � ����	�� ?%@ o�E� , � 

��"�T��1���� ��#=	���� aB����� a�="�i� 6���� d��e ?�� �� � �1!@ �=� �1�E��� # a
1�5 =	"�!� �=%
 �� �" �1�1 V%&��7 � W�+��.  ���Y�@ �@�1�Y 6��@��5#+��  8!�� 6����� �@ W�

�" q�� QH�@ 1!�#1=��� #=� =	"�!�  .�" ���� 1�=�+ ������#�%�����&� , �" �5 
��j � �����1 1��#�" ���!� #3�!� �%��j �� � �=� ���+ ,+!R ,� , ��%3@ a=	��@ 

��� 1�=A� .�" F�%
 �u5� a�=	�7 �1#+�Ife� ,���!� �@ ,�" ?�� V*@ # �1 �=� ���+ 
�`� ��%������0 ="�!� ���Y 6�e . 

��� �%%�+ <�j �1 �I�3@ K� � ����	�� �%�w� <�j��@ .�" �����@#���1 K� �A+ # 
�%&!�3�, =	"�!� �" ����!� � '���g��� �X� �@ ��!+ �@ ���x0 �@ �3� ��i%@ {+��H@ 

1!@ .p!&!	�+#�" #j��e a?��=+ �	%�� ?�� �1 1=��� ,��� �=� �w�I �  .XML   
� �����# @,p!&!	�+ F�H+ ?%@ �1 ���� #�" #Mfe =%G5 ��� 6�!	�@ �5 �1!@ �=� �M��� , 

�E�� �	%�� ?�� �1#� �E%�� ,=��H�  .�" ���� K�#	�� , �@ HTML� �=	�7 �1 a # �� 
�" ���� �@ ��1 6�=	:#	�� , �@ XML ���� K� �" 6!%G%� ?%@ �1 =	��!�@ �+ C�=+ 

 a1!�!�	��6� �
� /L��1   1 " ����
� /+,0�� a=	��@ ����1  . ���� K� {%+�+ ?�=@
��V%� ��\j Q� �1 �!\A� � 1�=A� � �&�V�� �&�j �� �",lX	� � , �	%�� � ���� 

+�Ife� W�+��,=� ="�!� D"��� ���7 ?%@  . �� ���@ ?��+k�@ ����� ?�� �1 ����	�� 6��@��5
1�@ =	"�!� .�H+ �@ � [�X� �� 1!� ����!� ^l� 6��7 6��� ?������� �1 a�=� F�*�� '�=%

lX	� a?�H�,=� ="�!� �M��� ���7 �@ ���
 ?��+ W!3� � ?��+ . `��
 a,��@ �5 # 
�" ���� K� a67 61��7 ��=@#+�Ife� C���+ �1 1=��� , �+ ����0 ���Y �T�=�� �@ 

=�=� �X� =	��!�@#=	��H� dlA+ �� �" ����!� � '���g��� ��  .���	�� =�=� C3� �
M�" ���� 1!�� FVG�3�,+�Ife� �1���� �T�=�� �@ ��!T: =�� ����0 1�� �5 ��� , 

� V%� C%3���
 � 6�!+ ?�� �@ V%� ��� �" � ����1,=	��V�� .  
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          ��	 �'�	
� <��&9�*" ��9     

  ��@#M�" �����@ 61!H� z`i� ,�� �@ ����� �%G@�Y �@ #  aK�   �" �p�� �� #1=��� # 
���� �1�E, 11�0  :Web-enabled a Web-based � Web application ��!H� 
M�",� �	%�� ?�� �1 ,=	��@ . �" �p�� # Web-Based � Web-enabled��@ �1 , 

�*@ 1��!�#�" �����@ �+ �=� �1�E��� �T�=�� #��@ �=� ���!� #�� �@ ����� # aK� 
�" ���#	�� ,����	�� �@    �� �" �����	�� �%g� =	��H� z`i� � ���i+ . �� Q� �" �@
�" �����@#a m!�  � ,@�%��1 �0���� Q� d��e �� 6�!+ ,1�5 �=%
  . �1 �" �����@ 8!� ?��

1=��� 1��!�#� '��E�� �T�=�� �@ ,=	��@  .j��e, �" �����@ # Web-Based ) 	��, 
 K� �@(� ��!T@ a#�� �@ ����� �%G@�Y �5 ��� #��1 �� K� � ����	�� a=	��@ ��   �1 

C@�l�  �" �����@ # Web-enabled���1 a #�� S%���	�� Q� , �� �1�E��� �!g	H@ K� �@ 
�" �%G@�Y#�"����� F�� # 1!�!�  )�"��V�� F��#�	� , ( �,=	��@  .�"��V�� F��# m!� 

j��e �@ � �=� 1�*�� K� 6=� [�X� �� CY,	�� S%���	�� Q� ,� K� �@ , �� 6�!+ 
7 '������1!H� �1�E��� V%� K� '�AER �1 ��� .fu� "�,j��e �@ 6�!+ , aF�k F�� Q� 

+�Ife�,�" Q��@ �@ ������ �@ � x�� 6��@��5 �� �� #+�Ife� , 1�!� '�Ife� a1!�!� 
��@ {��	� ���� Q� �@ �� v���� � ���`��� �� �g�#1�5 <���� �0����  . �����@ <�j��@

�"#	�� ,@ ��s7 �� aK� �@ j��e aK� 1����� �,��� �1�%
 � # �����@ ��%+�!R �1 �=� 
�"# Web-enabled�"��V�� F�� �� a #�� S%���	�� Q� QH�@ 1!�!� , K� �@ 

� �1�E���,=	��H�  . 

�" �����@# Web-Based���1 a #�" �%G@�Y � '������ #1=��� # �!g	H@ �5 �1!@ 
j��e K� �1 �1�E���,��� �1�%
 � #=�� �=� .�" �����@ # Web-enabled���1 a # Q� 

Gateway�"��V�� F�� �@ W�+�� 6���� �5 �1!@ K� �A+ �V*� #H�=Y ,D"��� ��   
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� ,1��7  .Gateway�" �%G@�Y F�H+ �� �1�E��� 6���� 1!�!� #�"��V�� F�� # �� 1!�� 
���R � 1�5 ="�!`� D"��� "1�=A� B`@ �@ !T`��
#1!@ =	"�!� '���g��� ��  .��=@, 

 ���  

M�" B`@,�"��V�� F�� �� # 1!�!� )�	�, (�,3�!���@ K� 1����� �@ �3��@ , �+ �=� 
 �@ 6��7 W�+�� 6����Gateway11�0 D"���  .  

�" �����@#�� �@ 1!�!� #��@ ,�%g� �" ���� ��  : a �H%
�!" ^%G@ ��� aK��5 ak�5 =���
�%�����&� ���� �����1 � <����, )  �%g�hotmail(   M�" ��!H� ,�" �����@ �� #	�� , �@ 

� K�,=	��@  .��@ �@ ���1� �1,�" �����@ r����+ #� �	�7 K� �A+ ,D�!� :  

●+�%GHI F�*�� �@ �1�Y �5 ���� K� Q� ,��� k�5 q��� �%g� ���  .  

●� �����@ #�� �@ �5 #� ����� K� ,11�0  . 

●� �����@ #�� �@ �5 #� �1 K� �=	"1 S���� Q� "1 S���� 6���� � ����� ��, 
��� ���1 �� �gA& �" �1 �@��5 ?�=	: �@ .  

●��V�� F�� �����@ Q� # C�+��
 �� �5 Httpe�+�� C�+��
 ��3" 6�!	�@ , �!g	H@ 1!� 
	�� '�Ife� �M��� � ;��!+, ���� �@ � K� �@ Html��@ �� 6��7 � �1�E��� # 6��@��5 

1�5 ="�!� <���� .  

● �����@ Q� 	��,K� �@   ���1 #�" ��k #��� ���  :  

        ▪ �=	"1 S���� J��� ��k Q�  )�"�0����# K�  (  

        ▪ �M��� � B��H� ��k Q�  ) K� 6�0=	"1 S���� (  

        ▪ ��k Q� Application )  �=	"1 S����Application (  
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        ▪+�Ife� Q��@ ��k Q� ,   

 

 

M'�! " �
A�7 =,' G �5���  

  ��@#��� �1�%
 #�" �����@ #p!&!	�+ �� K� �A+ #�" #+��E�� � 1=��� ,  � �1�E��� , 
11�0 .j��e �!g	H@,��� �1�%
 � #�" �����@ #	�� ,���R K� �@  " 1!�� q�� Q�

� � ����=�,�" q�� �� 6�!+ #p!&!	�+ �� ������@ Q� �" �5 1=��� #�" #1=��� #  
 �, ��1 1!� o=" �@ a =	��@ 1�5 �=%
.  
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��@ ,p!&!	�+ �� #�" #�" �5�� �@ dG��� �=� �M��� #�+!%4��5 1=��� # �1 �5 �1!@ 
+k�j,���1 ��� ?�H� #�"1��GHI #=	��@ �@�i�  . ��=����� �%&!�3� K� F!%��3	5  

p!&!	�+ 61!H�#�" #1��1 �=�I�@ �� �	%�� ?�� �1 ^+��  . Q� �" 61!H� 1��=����� �� S

p!&!	�+ ��#�" #�� ��V�� �`� � ��V�� F�� 6�0=		5=%&!+ F�H+ a 1!�!� , ���I� �1 

��i%@ 6�e�`� d��e ?�=@ �+ �1�5 �=� 1��=����� 1��!�# ;%�� �1�E��� �	%�� � Kx� �� 
p!&!	�+ �� �1��30 � �+#�" #11�0 D"��� a m!� .  

�" �����@ �u5� 1��GHI#��%3@ 1��!� �1 K� �A+ #��� �T�=�� �@�i� : 

 6��@��5 �@ W�+�� �!g	H@ �@��5 ^@�� B`@ Q� �M��� : B��H� �� � �" ����!� �����1
 v����  

 6��@��5 ���!��1 <���� � �����1 ) �=	"1 S���� �H3@ �=��%0 S���� �� (  

 F�k q��1�
 F�*�� )	��,�@    �=	"1 S����  (  

@�%��1,M �1�1 ;@�	� �@ , ) �" Q��@#+�Ife� , ( F�*�� ��" q��1�
 # F�k   

�" q��1�
 �� �=�7 ���=@ v���� <����#��@ �=� F�*�� # �=��%0 S����   

�" q��1�
 F�*��# F�k  )	��, �=��%0 S���� �@ (  

 

,7. �' +�N	 �� O�% ?�0P�> ��Q	� 3��	 
6 2��:  
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  +�%GHI <=� Q� �M��� o=",��@ #��� �1�%
 # �����@ �"#	�� , K� �@            
�,=��@ .  1��	i%
 <=�#a p!&!	�+ 8!� �� Cl�3�#a ��� �=� �M���.   �g	��R <=� ?�� �1

p!&!	�+ 8!� ��#� a�=� �1�E��� ,��H+ 6�!+ ,+�%GHI ,	�� �����@ Q� �5 �� , K� �@ 
� F�*��,1�5 r���+ � ?%+ '��E�� ��k ���: �1 �� ="1  . 

 �@��5 ^@�� ��k  

e�+�� ��k,   

��%� ��k,   

 �1�1 ��k  
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�" ��k �� Q� �"#+��E�� '�%GHI F�*�� �%&!�3� m!� , ?�� �1 � ����1 �=�I�@ �� 
p!&!	�+ �� �����#�" #1=��� #� �1�E��� ,11�0  .a���1� �1  �" ��k �� Q� �" ��T��� #   

	�� �����@ Q� �1 m!�,���1� �1 � ���i+ K� �@   � ?%+ �@�� Q� �" ��T��  p!&!	�+ # 
�"#=� ="�!� ����1�
 a�" ��k�1 1!�!� .    

  M�	�7,p!&!	�+ ���	� � ��k �" 1��GHI �@ #  �" #&!R� ���	� �	%�� a1!�!� , a
lX	�,�" �����@ Q%+�H�3%� � #	�� ,1��7 ="�!� 1!�!@ �� K� �@  .�1�E��� �	��1   �� 
��@,  p!&!	�+ #���R �"  "�=�� � =j �1��@ � �1!@ ��k Q� ��,p!&!	�+ �� �T�1 # �" 
���1#1�5�HI #� ��k ��� #  =�1�0 �1�E��� ��k ?�=	: �1 ��� ?�H� � �1!@  .  
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���R S��� �T    

  i`@ �@��5 ^@�� ��k, �� 6��@��5 �@ W�+�� �%&!�3� �5 �1!@ ��V�� F�� Q� �� 
1��1 �=�I�@ .E��� �@ 6��@��5���Y�@ �@ �1�Y a m!� ��k '������ �� �1�# ��V�� F�� �@ W�+�� 

�" C%3���
 � '������ �� �1�E��� �#1!@ =	"�!� 1!�!�  .���1 m!� ��k#0��� ,�" # ��� 
 ��� : 

  �%�1 ?%@ S%���	�� Q� 6�!	�@ �@��5 ^@��#�%�1 � 6��@��5 #��� �+!%4��5 .  

�" �����@ �@��5 ^@�� B`@#	�� ,�@ �" �����@ �� �1�E��� �@ K� #�M��� a�0����      
�,11�0 .  

 �" �A@ F�H+#�@ a �@��5 ^@�� ��k �@ W!@��   �7
1�"
'/*" � ��s7 ,11�0  .  

&���� '�Ife�, �1�1 B��H� K� �0���� ^�!+ K� �=	"1 S���� ^�!+          
�,1!�  .  

�"�0����#���1 K� #��@ F�k '������ #�" N+ �%3E+ # Html B��H� �!A� � 
� 6��7,=	��@  .  

�"�0����#�" F�� �� �1�E��� �@ K� # <���� � 6��@��5 �� '�Ife� x�� 6���� K� 
��@ ���7#� D"��� �� �=	"1 S���� ,=���7 .  

�"�0����#�"=�� �� �1�E��� �@ a6��@��5 �� F�k '�Ife� x�� �� S
 K� # GET � 
 ��POST  C�+��
 HTTP�� ���7 a��@ #� <���� K� �=	"1 S���� ,=	��H�  .  

�"�0����#��%�i
 �!g	H@ K� ,��=�T� � #5!5 �� �����@ Q� �%�w� ,�1�E���     
�,=	��H�  .  
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p!&!	�+#�" #��k ?�� �1 1!�!�  =	"�!� �0���� 8!� �@ ��3@��  1!@ . ��� ?�H�
��@,p!&!	�+ �� #��@ ^�!+ �" ,� � �=i� ���Hj �"�0���� �� ��@ �, �� 

p!&!	�+#�1 ��� �`3� Q� �� �"   	%@ B%
 �0���� ,=	��@ �=� .  
 

�7
1�"
' 3�A�!/*"  

  �"�0����#�� K� ,�"���"�� �� # 6��7 �� �1�E��� �@ 6��@��5 �5 �1!@ ����	�� 
� K� '�AER �="�i� � �" ���� K� �� �1�E��� �@ �1�Y,=	��@  .�" �����@# �� m!� 

�!� �����@ ��T���3,���1 K� �A+ #H�� ��%3@ Bl� ,� ,=	��@  . K� 6�3�!� �����@
��@#��� �1�%
 #�" �����@ �@��5 ^@�� B`@ # F�� 8!� ?�� �1��30 '������ �� 1!� 

� �1�E��� �"��V��,=	��H�  . 

�"�0���� '��E�� r����+#K�  :  

� �����@ aK� �0����#^�!+ �=� ���!��1 '�Ife� �5 ���  	�� 6��@��5  �@ ����
 ���� Q� �@ �� ���7 a'�Ife� x�� �� S
 � �=���� K� 6�0=	"1 S���� 8fe�

�� �@ �=� r���+#�"�+!%4��5 �Ti��H� '�AER #1�1 =	"�!� B��H� a6��@��5 .  

� �����@ aK� �0���� Q�#w�l�� �@ �5 ��� ,  �="�i� 6���� aK� '�AER 
1�1 ="�!� �� 1!�!� '�Ife� 6=��!� � '�AER. �" �����@# Internet 

Explorer(IE (  �Netscape Navigator  M�" ��!H� , �	%�� ?�� �1 <��=�� 
�,=	��@  .  

�"�0���� �� a���� K� Q� �@ W!@�� K� '�AER �="�i� �!g	H@# �1�E��� K� 
�,11�0  .�"�0���� �� �1�E��� �@ 6��@��5#&���� '�Ife� �����1 �@ �1�Y aK� , 

=	"1 S���� ^�!+1!@ =	"�!� 6��7 �="�i� � K� 6�0.  
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�"�0����#M�" �����@ aK� ,� ,�="�i� 6���� 6��7 �� �1�E��� �@ �5 =	��@    '�AER 

 D"��� ����	�� �� �1�E��� 6��� �1 6��@��5 ��%� 1�!� '�%GHI ���� � C��� x�� aK�
=� ="�!� .  

�" N+ '�!\@ {Gs� �5 �� K� '�AER a �"�0����# Html� ,��@  S
 � �=��!� a=	
�"=5 �%3E+ ��#� D"��� �� 1!�!� '�Ife� � '��!�A� B��H� �	%�� a1!�!� , 

=���7 .  
�"�0����#�" N+ �%3E+ 6���� �@ ��fI K� # Html���1 aB��H� �!A� ?%+ �!g	H@ # 

�" �4����� �%3E+ �!g	H@ F�k �R�	I#�� �@ �=� ���!� ,����@� �� # V%� �4����� 
�,=	��@  . 

 � �4����� ����VBscript����@� �� <��=�� ��!H� �1 # �u5� �1 �5 �1!@ �4����� 
���1 ��!
 '�AER#�!�j #� <��� ,=	��@  .  

&!H�� 6��@��5 q�T�,6�3�!� �����@ �   �"�0���� �@ K� #f��5 K�  " �1!@ V��H��
�" C%3���
 �� 1!� ��g��� � ����!� 8!� ��!+ �@ Q� �" �#E��� a1!�!�  �1�

1�5 =	"�!� . 
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1�"
'InterNet Explorer  

 
 
 

Netscape Communicator 
1�"
'   
 

 
 
 


01 2�� " 2'��9 ,	"�/  �7
1�"
' 

j��e,��� �1�%
 a#���!+ �   �"�0����# � ��s7 aK� 6=� [�X� �@ 6��VH" K� 
1��1 ���1� 6�	�H"  
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 . 

     WorldWideWeb . �!+ �0���� ?�� ^ "D%+ .& ����@, "  <�� �1|}}� �@ � 
��# �+!%4��5 NeXT �1 CERN=�1�0 ���!�  .  

   libwww" . D%+.& ����@, " M!*i��1 �, F�� �@  "Jean-Francois Groff " ��
CERN   <�� �1 |}}� �0���� aWorldWideWeb 6�@� �� �1�E��� �@ �� 

3�!� �����@, C3�!���@ ,=�1!H� .   

 Line-Mode . 1M!*i��, F�� �@ "Nicola pellow" w��� 6��!*i��1 �� , 
CERN <�� �1 |}}|X� �0���� Q� a , j��e , �@ �1�E��� �%G@�Y �5 1!H� 

��#��"�T��1 #���1 �� 1=���  . ���1� �1"f�%� " �� �1�E��� 6���� B����%��1 �
�� �@ �� m!� �0����#�"�+!%4��5 #I!	�� ,) C��I D�3%� �+ S�%�!� �� DOS (

=�1!H� D"���.   

 ViolaWWW .  <�� �1|}}�M!*i��1 ^�!+ , F�� �@ "Pei Wei " ��Ti��1 ��
G5�@,��@ �0���� ?%��1 a �%��E%&�5 #j��e S�%�!� ,=�1�0 .   

 Midas .  <�� �1|}}� ^�!+ "Tony Johnson " �1SLAC �0���� ?%�!� a
��@#�" D�3%� #	�� ,j��e S�%�!� �@ ,=�1�0  .� o="j��e �, m!� �0���� 

��7 ;H�#1!@ Q�V%� '�l%lA+ �@ �X@�� �1 '�Ife�  .  

 Samba . ��@ �0���� ?%&��#�"�+!%4��5 # ^�!+ �5 q��	%�� "Robert 

Cailliau "j��e,��� �1�%
 � #=�1�0 .M��� �`3�,+�%GHI � , m!� �0���� 
 <�� �����|}}�=�1�0 �w�I  .  
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  G05�6�' .  ^�!+ m!� �0����"Marc Andreessen " �"Eric Bina " ��NCSA 

 <�� �1|}}���@ #�" D�3%� #	�� , �@ X-Windows�� �@ � #�"�+!%4��5 # 
=�1�0 �w�I S�%�!� .�� �@ ����� �!g	H@ m!� �0���� �`3� =�@ ��� =	:# D�3%� 

�"#  ^�!+ q��	%�� "Aleks Totic "j��e,=�1�0 �w�I �  . ?%&�� aQ%M��!�
�0����#@ �� �@ �1�E��� �%G@�Y �#�" F�!� 'f
 #1!@ 1=���  .���1 �0���� ?��# 

�" C��� a��!\+ a'!R �@ �X@�� �1 1=��� '������# � d@�!�  ...1!@ . m!� �0����
"�+!5 6��� '=� �� S
,1�\�Y� �%s �0���� ?��+ v��� 6�!	�@ #=�1�0 [�X�  . �1

 <�� ��!0�|}}� a NCSA�0���� �� �1�E��� dj  �5�� �@ �� m!� Spyglass 
1�5 ��x0��.  �5�� �@ �� Q%M��!� �0���� �� �1�E��� ��%��� a m!� �5�� ���1� �1

�"#1�5 ��x0�� ������5�� �%g� �T�1  .NCSA��� �1�%
 '�%GHI # ���!+ � 
 <�� �1 �� Q%M��!� �0����|}} 1�5 rY!��  .  

 Arena .  <�� �1|}}� a"Dave Raggett"  �&!%" �1  1��5�
 )HP ( ���
j��e �� m!� �0���� a6��3GT�� <!�3��@,1!H� �w�I �  .���1 �0���� ?��# 

�" �%G@�Y#������ ,1!@ Q%���0 � <��=� �@ �X@�� �1  .  

 Lynx . ��@ Cl�3� �0���� Q� ��V��5 ��Ti��1#j��e �� K� ,1!H�  . �� o="
j��e,1!@ ��Ti��1 �1 '�Ife� ;��!+ m!� �0����  . �1 <�� �1 � ���1�|}}� a

M!*i��1, F�� �@ "Lou Montulli "3%���	�� Q�,����	�� , ���w� m!� �����@ �@ 
 K� �0���� �1 ���H� �`3� �Lynx1!H� �w�I �� .  �I�3@ m!� �0���� 

� �	�V0 6�!	�@ � <��=��#��@ {��	� #�" <�	%��+ #�%���0 '������ =Y�� , 
� ����� ?�� �1 6�	�H" � K�`���� �1�E��� 67 �,11�0  .  
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 Opera .  <�� �1 m!� �0����|}}�� �=I ^�!+ #?%llA� ��    �5�� Q� 
+��@�`�, F�� �@ ap��� !G�� �1 Telenorj��e ,=�1�0  .�" <�� �1# ?+ �1 =�@ 
��I� ��# �� a m!� ���0 Telenor��V�� F�� �5�� � �=� �=� # Opera �@ �� 

��*+ =%&!+ o="#m!� �0���� =�1�5 S%��+ a  . �`3�Oper 2.1 <�� �1 
|}}���@ #=�1�0 �w�I ����	�� 6��@��5 F!HI �1�E��� .   

 InterNet In A Box .  <�� �1|}}� aO'Reilly �� m!� <!\A� aB��=A�� � 
=�1!H� �w�I .��H+ C��� m!� <!\A�,�"��V�� F�� #���w # ��%� 1�!� � 

��@ 6��@��5#1!@ ����	�� �� �1�E���  .���R {\� �@ 6��@��5 {%+�+ ?�=@ " Q�
=	@��%
 � {\� �� �����@#�" �����@ #��@ 1=��� #@�%��1 , '������ � ����	�� �@ 

@ 1!�!�,� ��%� ,=�=�  .  

 Mozilla .  <�� ��5� �1|}}� �� 1!� �0���� �`3� ?%&�� a �%��� �� �5�� a 
 F�� �@Mozilla 0.96b=�1!H� �w�I  ) .3� m!� �`3� 1!@ ��@ �` .( ����1 �1

M��� �`3�a <�� 6�H", F�� �@ m!� �0���� Mozilla |,�=�1�0 ;w�I  . �0����
��*+ �0���� ?%&�� m!�# ��� ����	�� �R�I �1  .  

 Internet Explorer .  <�� ��!0� �1|}}� �@ 6��VH" ������5�� �5�� a
����, ��=	�� }�1!H� �w�I �� m!� �0���� a  . �0���� �0���� ���H�@ m!�

�"�0���� 8!� ?���&��=�� �%��� �� �5��# 6��@��5 �u5� ^�!+ �5 �1!@ K� 
� �1�E��� �w�j <�j �1 ����	��,=�1�0  .  

●�" �����@ #	�� ,M�" ���!��1 C��� K� �@ ,�"�0���� o�e �� #��@ K� # 
� K� 6�0=	"1 S����,=	��@ . ��@ �"�0���� #1!� ���!��1 <����   ��  C�+��
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Http�" C�+��
 ���� �� � #� �1�E��� 1��=����� ,=	��H�  . �p�� �� �1�E���" �0���� "��@# 

�"��V�� F�� 8!� ?��  lX	� 6�=	: ,H� �g	@ ,�" �����@ �5��: a =�� # �@ ��fI m!� 
@����@ 6����,���1 a '�Ife� B��H� � #�" �%G@�Y #������ � 1=��� ,�@ �X@�� �1  ��@  ���

3�!�,  	�� ,� K� �@ ,=	��@  . 

�" �����@#��@ {��	� S%���	�� Q� �&V	H@ m!� # '��E�� '�%GHI F�*�� � q��1�
 
�E��#� �E%�� ,=	��H�  .C%3���
 �@ ��!+ � ���	� 6�=@ K� 6�3�!� �����@  '������ � 

1!@ =	"�!`� 1!� a��0=��� ��h7 B	���7 �@ �1�Y a�"�0���� .  

��'� ���U'�7
1�"
' ?�	/2'�> V��0� W�	 �� �!�9 �� ?"���'   

Windows 

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

AOL 3.0 n y y n y y N n n n n n n 
AOL 1.0 n n n n n n N n n n n n n 
IE 5.5 y y y y y y Y y y y y y y 
IE 5.0 y y y y y y Y y y y y y s 
IE 4.0 y y y y y y Y y y y y y n 
IE 3.0 y y y y y y Y y y n y y n 
IE 2.0 n n y n y y N n n n n n n 
IE 1.0 n n y n y y N n n n n n n 
Mosaic 3.0 n y y n y n N n n n n n n 
Mosaic 1.0 n n n n n n N n n n n n n 
NS 6 y y y y y y Y y y y n y y 
NS 4.7 y y y y y y Y y y y n y n 
NS 4.5 y y y y y y Y y y y n y n 
NS 3.0 y y y y y y Y n y n n y n 
NS 2.0 y y y y y y S n y n n n n 
NS 1.1 n n y n y n N n n n n n n 
Opera 4.2 y y y s y y Y y y n n y y 
Opera 3.60 n y y y y y Y y y n n y n 
Opera 3.5 n y y y y y Y n y n n y n 
Lynx n y y n n n N n n n n n n 

Macintosh  

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

AOL 2.7 n n n n n n N n n n n n n 
AOL 1.0 n n n n n n N n n n n n n 
Cyberdog 
2.0 n y y n y y N n y n n n n 

IE 5.0 y y y y y y Y y y y y y s 
IE 4.0 y y y y y y Y y y y y y n 
IE 3.0 y y y y y y Y y y n y y n 
IE 2.0 n y y y y y N n n n n n n 
Mosaic 3.07 n y y n y y N n n n n n n 
Mosaic 2.0 n n y n n n N n n n n n n 
Mosaic 1.0 n n n n n n N n n n n n n 
NS 6 y y y y y y Y y y y n y y 
NS 4.74 y y y y y y Y y y y n y n 
NS 4.5 y y y y y y Y y y y n y n 
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NS 4.06 y y y y y y Y s y y n y n 
NS 3.0 y y y y y y Y s y n n y n 
NS 2.0 n y y y y y S n y n n n n 
NS 1.1 n n y n y n N n n n n n n 

Unix 

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

IE 4.01 y y y y y y Y y y y y y y 
IE 4.01 y y y y y y Y y y y y y n 
Mosaic 2.75 n n y n n n N n n n n n n 
Mosaic 1.0 n n n n n n N n n n n n n 
NS 4.6 y y y y y y Y n y y n y y 
NS 4.06 y y y y y y Y n y y n y n 
NS 3.0 y y y y y y Y n y n n n n 
NS 2.0 y y y y y y S n y n n n n 
NS 1.1 n n y n y n N n n n n n n 
Arena 3 n n y n y n N y n n n n n 
Lynx n y y n n n N n n n n n n 

Linux 

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

NS 6 y y y y y y Y y y y n y y 
Mozilla s y y y y y Y y y n n y y 
NS 4.7 y y y y y y Y y s n y n n 
Amaya n y y n y y N y y n n y y 
Opera 4a n y y s y y N y y n n y y 
Lynx n y y n n n N n n n n n n 

Television  

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

WebTV n y y n y y Y n y n n y n 
NextStep   

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

OmniWeb 
2.1 n y y n y y n n n s n n n 

OmniWeb 
1.0 n n n n y y n n n n n n n 

OS/2  

browsers java frames tables plug-
ins 

font 
size 

font 
color 

java 
script CSSgif89 dhtml I 

frames 
Table 
color XML 

NS 2.02 n n y n y y n n y n n n n 
Web IE 1.1 n n y n y y n n n n n n n 
Opera n y y n y y y n y n n n n 
Lynx n y y n n n n n n n n n n 
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                                   �	
��� �X�� 
6     
 

� �I!H*� �� ����	��#���   �+!%4��5# )  Q:!5 a ��V@ (�=� C%�i+  ��� .
�" ���#�" q�� �@ m!� #+��E�� ,=j�� ��1!�!� � C\�� �T�=�� �@ # F�� �@ 

"����	�� "=�� �1��7 1!�!@ �� .��@ �=� ����0 �g� �1 F��#�" �p�� {%5�+ �� m!� ��� # 
 "Interconnected "�"Network"��� �=� K�`���  ) .�" ���#^+�� D�@  .(  

 <�� �� �� 1!� �%&�� �%&��� ����	��|}�} 6�@V%� �+!%4��5 ��T��1 ���: �@ � )host (
�1������@ =�� �� S
 � ��s7,�"�+!%4��5 1�=�+ a1!� # �1 �� B%@ �@ ��� �1 6�@V%� 

��� �=%�� ��T��1 6!%G%� �" .� L%" �@ ����	��R�� �3�!� �� � 6����, 6��� �1 
1��=� dG�+ . � �������� 1!�� F=I �&V	� �@ �3�!� ��� 6����� Q� �@ ����	�� dG�+ F=I
�" ?H*��#R�� ,��@ #���1��=����� # �3%� .��, a�" ?H*�� ?�� �� "����	�� ?H*�� "

 <�� �1 �5 ���|}}��" C�+��
 � �" ���%� ?%+ o=" �@ #+� ��� �g� 1�!�  <�\
��� �=� S%��+ ��� �@ .  
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�7 ���� Y9�
' �P�P�/
9�0E'�R /  

  �+!%4��5 �"#� C\�� ����	�� ��� �@ �5 ,i`@ a11�0 ,G+ ��� �� nnnnnl,       
 �,11�0  .fu� "�, ?EG+ �� �1�E��� �@ 6�!+  ) <V	� ( '��=� �=	"1 �M��� V5�� Q� �@

 ����	��)ISP (���	�� �� � C\��1�5 �1�E��� � .�&�j ?%	: �1, �g� 1�!� �+!%4��5 
6�!	�@ i`@ ,=� ="�!� K!3A� ����	�� ��V@ ��� �� . .��@, '���1� �1 6��@��5 �� 

��3@ �� �1�E��� �@ � 1!�  C\�� ����	�� �@ a�=� 1�*�� �,=�1�0  .6��@��5 am!� <=� �1   
GA� ��� �� �=�@� �1,� �1�E��� 6����� �1 �=� {\� ,=	��H�  .m!� ���   �� �1�E��� �@ 

+��@�`� W!X�, '��=� �=	"1 �M��� V5�� Q� �@ �e!@�� '������ ���� �� � ��� 
��� �=� C\�� ����	�� . ��� Q� �@ ��� ?�H� V%� ����	�� '��=� �=	"1 �M��� V5��
=��@ �=� C\�� ��0�V@ .� ��� a����	��#���   �" ��� �� �5 #��Hi%@ # C%�i+  �=�

 ��� )� ���# �" ��� ���� ��  ( 

  
�" �5�� �u5�#+��@�`� ,���1 ��V@ #R�\��� '��l� 6!�� , ��@ #�" �%j�� W�+�� # 

� '��E��,=	��@  .+��@�`� �5�� a �%j�� �" �1,�1 ��# Q�  "�!�j �Xl�) "POP : 
Point of Presence (��� .POP���� a ,GA� 6��@��5 �5 ��� , 67 �� �1�E��� �@ 
+��@�`� �5�� ��� �@,� C\�� ,=�1�0  ) . ?EG+ W!X� �� ��� �@ W�+�� �!g	� �@

&!H��,R�\��� W!X� �� � ,� �1�E��� ,11�0 .( 

?�=	: am!� <=� �1  1!�� k�@ �X� ���  ^�!+ �5 ����1  "@�%��1 W�l�,���  "
)NAP: Network Access Points (� ^+�� �T�=�� �@,=�1�0  . 
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 �5�� a=%	5 ���A=��@ ��V@ ����	�� '��=� �=	"1 �M���V5�� Q�  . 6������ �"�1
GR�, �5�� aA���1 # Q� POP���  . �� Q� �"POP���1 �" #� �1��30 '������ # 

@��5 ��H+ �!g	� �@GA� 6��,� ,=	��@ .  �5��A <�\+� �!g	� �@ POP �T�=�%@ �" 
R�\��� W!X� �� a�5�� �,�!� �%� #� �1�E��� ,=��H�  . �5�� =%	5 ���B Q� a

=��@���H" ����	�� '��=� �=	"1 �M��� V5��. �5��B����H���� a #0�V@ , �1 �� 
�"���#GR� ,�" ?%��� � 1�*�� #�1 �� ����	�� �=	"1 S����  �1!H� �l�3� ���7 
��� . �5��BR�\��� W!X� �� ,%� nn�!��#��@ #���� W�+�� n����H#E��� nnn�1� 

    �,=��H�  . �5�� ?%5��i� F�H+ am!� <=� �1A���Y�@ �@ �1�Y # �T�=�� �@ W�+�� 
1!@ =	"�!� . �5�� ?%5��i� �%�w�B �5�� ?%5��i� �@�i� V%� A���  . V%� ���7
��Y�@ �@ �1�Y�#1!@ =	"�!� �T�=�� �@ W�+��  .�&�j ?%	: �1,���Y�@ 6���� # ?%@ W�+�� 

 �5�� ?%5��i�A �5�� ?%5��i� � B1��=� 1!��  .�" �5�� �!g	� ?�=@# A � B 
� D%H\+,d��e �� =��%0    NAP�"��� �1 #=�1�0 C\�� �T�=�%@ '��E��  . Q%���+

��� d��e �� �5�� �1 ?%@ 1!�!� �"#G��1 , � NAP="�!� F�*��  =�.     
 d��e �� ��V@ ����	�� S���� �=	"1 �M��� V5�� 6���V" a����	�� �1NAP�"��� �1 # 

� C\�� �T�=�%@ '��E��,=�1�0  . m!� W�l� �1)NAP ( ���@ �"1��%G%� ������
� �*@�� '�Ife�,11�0  .� �I!H*� a ����	��#�" ��� �� # F�H+ �5 �1!@ ��V@ ��%3@ 

 �� ���7 d��eNAP%@ nnn� ^+�� �T�=�,=�1�0  .�&�j ?%	: �1, 1!�!� �+!%4��5 �" 
�"�+!%4��5 ���� �@ W�+�� �@ �1�Y ����	�� �1#1!@ ="�!� ��� �1 1!�!� . 

�" ��� F�H+#�+!%4��5 #d��e ��   NAP �@ �1�Y �+�� � �=� 1�*�� '��l� 6!�� a
1!@ =	"�!� �T�=���@ W�+�� .&���� F�%
,�!+  ��� ?�=	: �� ����	�� �@��5 Q� ^

��5 �@ �+ �!I '��E��nnnn��@ �g� 1�!� �+!%4nn= .H5 �1 m!� =	�7��n �%��h Q� �� ��
F�*�� =� ="�!� .  
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+�Ife� ��3@ Q��%3� a�+��,&���� ,��@ �+!%4��5 Q� ^�!+ # ?%%�+ �� �T�1 �+!%4��5 
�,=	5  .�"�+!%4��5 �"�+��#R�� ,� , �5 =	��@ �" F�%
# 6��@��5 ^�!+ �=� <���� 

@���%3� �� 1!�!� �%3� 6���V" 1!�� �@ ����	��, �e!@�� 6�0=		5 �����1 ��%��� �1 � 
1�1 ="�!� ���Y .���� ��5 �1 �+��,� F�*�� ��� �1 �� ,="1 :  

• M������ �@ '�Ife� <���� F=I �@ �X@�� �1 6�	%He� 1�*��,��%� ���7 �@ �5        
H�,��@ = .  

• �g� 1�!� =\l� �@ '�Ife� �%*R <���� �� 6�	%He�  
� am!� '�%GHI F�*�� �!g	� �@ �"�+��, C\�� �T�=�%@ �� �V*� ��� �1 �3��@ 

=	��H� .�T�1 ��� �@ ��� Q� '�Ife� <���� �I�@ �+��   �� �" ��� ���Ej a
�%Ti%
 � �T�=��#Q%���+ ��   �,11�0  . ����	�� ��	�� �@ ��!+ �@ ��� 6���V" ��

��� '���w Q� �+�� �� �1�E��� a��� �=� C%�i+ ���:!5.  
 <�� �1|}~  �3�!� NSF1�5 1�*�� �� �I�� �
 '��l� 6!�� �@ ��� ?%&�� a  . ���

 m!�NSFNET=� �=%���  .R�\��� ^� Q� �� ��� ?�� �1, T1� �1�E���   | � 
� C\�� �T�=�%@ ���:!5 ���,=�=�1�0  .� �I�� m!� ��|,��� �%��h �1 �%@�T� 

1!@ .�" �5�� ���1� �1# IBM a MCI � Merit '��l� 6!�� � ���!+ �� m!� ��� a 
�@ �� 67   T3  =�1�5 C�=+ )�� �%��h �1 �%@�T�  .(��@# W!X� �� ��� '��l� 6!�� 
�!��%�#  ) fiber optic trunk( �1�E���  =�1�0. �"trunk �%� C@�5 ?�=	: �� 

�!�#� C%�i+ ,11�0  )�%��� B��V�� �!g	� �@.( 

  
�	
��� 2�9"
#   

���1 ����	�� �1 1!�!� ?%��� �"#M���	� ���H� Q� ,��� 1�E@ �\A	� .   ���H� ?�� 
M���	�, ��17 a IP(Internet Protocol( � �=%��� ,11�0 .  �@�i� m!� C�+��
 

e�+�� 6�@� Q�,��@ J��i� #!T�E0 #�"�+!%4��5 #!�!�  ��� ����	�� �1 1.   C�+��
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	%��!Y �I!H*� �@ a,� mfe� ,+�Ife� <1�+ � !T�E0 67 �@ 1�	��� �@ �5 11�0 ,  �1 ?%@ 
=� ="�!� �3%� �+!%4��5 .IP���1 #���� , '�!\@ :�||,� ,��,|�~��� .  
�" ��17 61�4� �e�`@ # IP@�%��1 �!g	� �@ ,��� C�i� a�X� 1�!� �+!%4��5 �@  .

 ?�=@�" �!g	�  ���1 �+!%4��5 # ��\A�� F�� #H�3%� d��e �� � �=� 1!� , a�T�1 
 ��17IP��@ �=� ����0 �g��1 F�� �@ #  � �1�1 �3� a�+!%4��5 ,1!� .  

  �%0 C�� ��s7 �1#�"�+!%4��5 1�=�+ a����	�� # �" � 1!@ D5 ��%3@ ��� �1 1!�!� 
� �� S
 a���1 �� ��� �� �1�E��� =\Y �5 �@��5 ��17 �� ��� �@ <�\+IP �+!%4��5 

��@ �g� 1�!�#���Y�@ #� �1�E��� W�+�� ,1�5  .�"�+!%4��5 1�=�+ ��%��1�� m!� q��# 
&� =�1�0 ;Y�� =%E� a=�1!@ D5 6�@V%�,�"�+!%4��5 1�=�+ B��V�� �@ 6��VH" # �1 6�@V%� 

M7��5 a����	�� ���,=�1�0 �1�E��� C@�Y�%s � ��� '=i@ m!� q��  . Cj �!g	� �@
	�� �1�� C��� Q� �� m!� C�i�, ^�!+ �5  " ��� '�Ife� V5��) "NIC (��%�i
, 

�,=�1�0 �1�E��� a=�1�0 . �"�+!%4��5 1��� � ����	�� =�� '���!H@# �1 ��i%@ 6�@V%� 
��� CM�3� ���� C%&=@ � B��V�� m!� C��� D*j a ���,fHI a  " m!� q�� �� �1�E���

��@#e�@  C�i� o� "Z�.- �� ��	 2,�9 " M7��5 =Y��,1!@ F�k  . <���1|}~� D�3%� a 
DNS(Domain Name System (=�1�0 �M��� . m!� D�3%�  �@ F�� d%X+ <!�3�

 ��� Q%+��!+� '�!\@ a��17 . Q� �@ <�\+� �!g	� �@ ����	�� 6��@��5 {%+�+ ?�=@
���R a 6�@V%� �+!%4��5 "�,�� 67 F�� =	+�!+  �� �1�E��� �@ � �1�5 z`i� DNSa    

 ��17IP���Y�@ �	%�� �+ z`i� 67 �e!@�� #11�0 D"��� W�+��  . 

 
 6� ��[�' "��	 "] ��0�  

 Q� <���� �� � K� �� �1�E��� 6��� �1E-Mail Q� �� "��!j F�� "� �1�E���,0 nnn11� .
�nnnnnnfu "URL )Uniform Resource Locator  (@��nnnnnnnnnnnnnnnnnn �@ W!

http://www.oursite.com  C���  " ��!j F�� "oursite.com���  .               
�� �1�E��� 6����1  "  ��!j F��"� a, 6�0=	"1 S���� �� �3��@ DNS��+ �!g	� �@ n �H  
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��17 �@ F�� 1!� �1�E��� .   6�0=	"1 S���� DNSM�" ���!��1 , � �" �����@ �� �� 
��� ���� �� 6�0=	"1 S�DNS� �����1 ��17 �@ F�� C�=+ �!g	� �@ ,=	��H� .  

 �=	"1 S����DNS�� ���� �@ a���!��1 Q� �����1 6��� �1 ,�" q�� �� # ��� 
1�5 ="�!� 1�!��@ 67 �@ :  

• ��� ���!��1 �@ 61�1 ���
 �@ �1�Y .IP��@ �g� 1�!� # �� �=� ���!��1 F�� 
�, =��1  .  

• � �@ W�+�� �@ �1�Y �=	"1 S���� QDNS ��17 ?���� �!g	� �@ �T�1 IP F�� 
��� �=� ���!��1 ).11�0����+ ��� ?�H� m!� '�%GHI (  

•  FfI� ""�07 F=I, ��17 �� IP �=� ���!��1  " ��17 61�5 z`i� �IP  
 �=	"1 S���� Q�DNS"�07 �5 �T�1 ,��i%@ #1��1 .  

•  ��17 ?���� F=I �@ �X@�� �1 ��X� F�%
 Q� �M�����@# �=� ���!��1 F��   
 ��17 a=%M�H� ���http://www.oursite.com  �0���� �����@ �1  )IE(   ���+ 

=��@ �=�.  �=	"1 S���� Q� �@ �0���� DNS ��17 �����1 �!g	� �@ IP W�+�� 
� ���Y�@,=��H�  . �=	"1 S����DNS��@ !*�3� '�%GHI # ��17 ?���� IP �� �� 

��, 6�0=	"1 S���� �� DNS� ��s7 a �i�� �X� ,=��H�  . a�i�� 6�0=	"1 S����
�" ��17 ��# IP 6�0=	"1 S���� F�H+ DNS  ��xT��� �X� ?��+k�@ C��� �5 # 
 �" ��!j )COM aNETa ORG � (...  "�07 ,=���1  . �=	"1 S����DNS a

 ��17 ���!��1http://www.oursite.com   �i�� �=	"1 S���� � �1!H� ��   
� FfI�,�  �5 =��H "H� �� m!� ��17 ?�,&� D��1 , ��17 IP S���� �@ W!@�� 
 �=	"1COM ��� ?��  ." �=	"1 S���� ���1� �1DNS �=	"1 S���� �@ �H� DNS 

 ��!j �@ W!@��COM ��17 ���!��1 � W�+�� IP� �� �g� 1�!� ���� , =��H� 
.�" ��17 m!� �=	"1 S����# IP� �=	"1 S���� �@ W!@�� #Y �5  ��%��� �1 �@ �1�

 ��17 ?���x0IP �=	"1 S���� ��%��� �1 �� ��� �g� 1�!� ���� DNS ���Y �H� 
1�1 ="�!� . �=	"1 S���� ���1� �1DNS �=	"1 S���� �@ DNS � ��H+ �e!@�� 
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 ��17 ���!��1IP�� �X� 1�!� ����   � , �=	"1 S���� a=��H� DNS   ��17 IP 
 ��%��� �1 �� �=� ���!��1 ���� �=	"1 S����DNS1�1 ="�!� ���Y �H�  .         

 �@  ��17 �=� z`i�IP=� ="�!� D"��� ���� �@ <�\+� 6���� a �g� 1�!� ����  .  
 �X� D" �=	"1 S���� ?�=	: 1!�� am!� D�3%� ��!+ C@�Y '��� ��DNS ��� 

.�� ��%+�!R �1 ?���@�	@,"1 S���� ���� �� a11�0 ���!� <���� �@ ���7 ��  �@ 6�0=	
� �1�E��� ��17 �@ F�� �H��+ �!g	�,11�0  .��,0��� �� �T�1 ,�" # am!� D�3%� 

 6����Cacheing���  . �=	"1 S���� Q� ��%����DNS ���
 ���!��1 Q� �@ 
 ��17 a1�1 �� F�kIP� �e!@�� # �� Cache1�5 ="�!�  .���!��1 ��%���� ���1� �1, 

��@#�� ,�" ��!j �� # COM CR��  �=	"1 S���� a11�0DNS ��17 �� Cache 
�1�E��� �=�  1�5 ="�!� .  

 6�0=	"1 S����DNS���!��1 �"1��%G%� �@ ������   � ���
,=	"1  . �� m!� D�3%�
+�Ife� Q��@ Q�,� �1�E��� 6�%w�l�� �@ '��=� �M��� �!g	� �@ �=� ;��!+ ,=��H� . 

  
*" +�1,�7. F"
�  

  �" S���� � '������#1!�!� �� �@ # 6�0=	"1 S���� d��e �� ����	�� 
� F�*�� ����	��,1�%0  .�" ?%��� F�H+# S���� �� � �=	"1 S���� ����	�� �1 1!�!� 

� �=��%0,=	��@  .M�" ?%���,��@ �5 #+��=� a�" ?%��� ���� ,� �M��� �� , a=	��H� 
� �=%��� �=	"1 S����,=�!�  .M�" ?%���,�1�E��� m!� '��=� �� �5 � , a=	��H� 

�=��%0 S����  �,=	��@  .1=��� 6�0=	"1 S���� C��� ����	��# �=	"1 S���� �%g� 
�%�����&� �3
 �=	"1 S���� aK�, �  ...M!T`��
 �!g	� �@,�"��%� �@ # 1=��� 

� ����	�� 6��@��5,=��@ .  
� '�Ife� �AER Q� ���!��1 � C\�� ���� K� Q� �@ ��%����, �+!%4��5 a1!� 

��1lG+ �=��%0 S���� Q� �&V	H@ �=		5 ���!,� ,11�0  . ���!��1 �&�j ?�� �1
 �H� ) �=��%0 S���� 6�!	�@ (� ����x0 K� �=	"1 S���� ��%��� �1,1!�  . S����
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���!��1 �AER �=	"1,��@ �� 67 � �=%
 �� #w�l�� ,���1 ="�!� <����  . m!� <=� �1
6��@��5 �0���� Q� �� 6�0=��%0 S���� ���@ K� # � �1�E��� 1!� ���!��1 FfI� 

��@ �g� 1�!� '�Ife� <���� � ���!��1 �����1 <!�3� K� 6�0=	"1 S����# 
� 6�0=��%0 S����,=	��@ .  

���1 �=	"1 S���� Q�# ��17 Q� IP ��3��  ) �@�h (1�5 ="�!`� �%%�+ �5 �1!@ .
�+!%4��5#� C\�� ����	�� �@ 67 �� �1�E��� �@ �5 ,1�0 ���1 a =�# Q� IP �5 �1!@ �%��� 
 ^�!+ISP�e!@��  �H� �@   � �1�1 ��\��� ,1!�  .��17IP <!e �1 ����� z%\`+ 

 ����	�� �@ <�\+� '=� )��5 �3G� Q�# ( 1�5 ="�!`� �%%�+ � �1!@ �@�h . ��17IP 
 �@ 1=*� ��H+ � �=	�7 �1 �H� �@ �1�1 �3�ISP=��H� �%%�+ ��� ?�H� .   V5��� ISP 

��@#�" '�!
 �� Q� �" # Q� 1!� IP� �3� �� ��3�� ,=	"1  .��=@,�=	�7 �1 ���    
� �1�1 ���Y �H� ��%��� �1 �5 �g� 1�!� '�!
 �@ ��!+ �@, ��17 ��� ?�H� a1!� IP   

=��@ '��E�� CY �@ �3� .  
�" S���� a6�0=	"1 S���� �� Q� �"#�" '�!
 d��e �� �� 1!� #\`i� , F�*�� 

�,	"1 = .fu� "�� �@ ��%+�!R �1# � K� 6�0=	"1 S���� a?%��� Q� FTP �l�3� 
S���� a=	��@ �=� k!H�� K� �=	"1  "'�!
 ��   ~� �=	"1 S���� � FTP '�!
 �� 

�|� �1�E��� ,=	��H� . �&�j ?%	: �1 , S���� Q� '��=� �� 6�0=��%0 S���� 
���1 �5 ���# ��17 Q� IP@ �\`	� '�!
 ���H� Q� � �1�E��� a��� 1�E         

�,=	��H� . d��e �� a�=��%0 S���� ��%����  C\�� S���� Q� �@ ��� '�!
 Q�    
�, ="�!� �1�E��� ��� C�+��
 Q� �� a�g� 1�!� S���� �� �1�E��� �!g	� �@ a11�0 

=� ..	�� '�!\@ {Gs� �" C�+��
, S���� � �=��%0 S���� ?%@ �H&��� �!A� � �1!@ 
� �=	"1� ?%+ �,=	��H� .  C�+��
 �� K� �=	"1 S���� � K� �=��%0 S����
HTTP(Hypertext Transfer Protocol (��@#���Y�@ #+�Ife� �H&��� ,   ?%@ 

� �1�E��� a1!�,=	��H� .  
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 a�"�+�� a�" ���NAPs aISPs 6�0=	"1 S���� aDNS   6�0=	"1 S���� � 

TH" a=	H+�=Y,H�� ,�%0 C�� �1 #��� � "1 S�, �X� �1 1!�!� ��� ?���0�V@ 
 6��� ) ����	�� (=���1 �=�I�@ �� .0=�� �1 m!� �R�	I,����� 6�=� #"�T��� , ���� 
=���1 .����	�� a���7 1!�� 6�=@,0=�� a����	�� 1!�� 6�=@ � ���1 ="�!`� 1!�� , 

E���+ �� ���i@ �����,��� F�k �T�1 !  
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ISP  

  
    ����	�� '��=� �=	"1 �M��� V5��� )ISP(  �3
 �%g� O1=��� '��=� a

=	"1 �� ���Y 6�%w�l�� ��%��� �1 �� ����	�� �@ �@�%��1 � ��%�����&� . K�`��� 6��� �1
 Q�ISP1!H� ����@ �� O1=��� O�"�!�5�� �3��@ ��  . S���� �%E%5 � 8!� a�%	��

�� �H%Y � �=� �M��� O�" Q� K�`��� 6��� �1 D�� O�"�!�5�� �GH� �� '��=� �M�ISP 
��� .  

  
ISP] ��0�     
     Q�ISP �� � Provider Service Internet  �@�%��1 6���� �5 ��� ��5�� a

=��H� �� D"��� �� K� O�" S���� ���� � ����	�� �@ . '��=� �=	"1 �M��� V5���
����	��   ���%�i
 � O��=�T� �@ ��fI  O�" �%&��� a����	�� �@ D%l�3� ^� Q� ��

=	"1 �� F�*�� V%� �� K� 6�0=	"1 S���� �� ���%�i
 � O��=�T� �%g� O�T�1 1=��� .
 F�k O�"��V�� F�� �M��� �@ m!� V5��� ) '���w '�!R �1( ���Ej �!I V�� Q� a

 � ����	�� �� �1�E��� 6���� a��� �@ ��H+ O��@ ?EG+ ���H� Q� � �=� O�" ���� �&1��
=	"1 �� ���Y 6�%w�l�� ��%��� �1 �� ��%�����&� . V5��� �� ���@ISP ���w� '��=�   

=	��H� �� �M��� V%� �� O�T�1.  
 V5��� ISP=	��@ �� �+��E�� O�" ���=�� � 1��@� O���1  . O1���� ^�!+ 6��7 �� ���@

�@ �� ��V@ �M�" �5�� �T�1 O1�=�+ � =�!� �� ���1� J=�� �I!	�� '��=� �5 =	�
 =	"1 �� ���Y 6��@��5 ��%��� �1 �� . O�" ��!j O���1 ����	�� '��=� =	"1 �M��� V5���

=	��@ �� V%� �+��E�� �+�%GHI .fu� "���R �� 1!� '��=� 6��7 �� ���@ " Q� �X� �1
�1�1 �M��� 6������  �GGH&� ?%@ ��j � O� �lX	� O�" �%G@�Y O���1 �T�1 ���@ �      

=	��@ �� . 

  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 57 

           IR�
'ISP] ,�7. ^' �5��� �� ^5�7 F"
� ��    
 �M��� ����	�� '��=� �=	"1 �M��� V5��� ^�!+ �5 �+��=� a=�1�0 ����� �5 ��!T��H"  

�%��� '��E�� <�j ?%I �1 � 8!	�� ��%3@ 11�T:  
• ���l+ "�%g� �M�" S���� a����	�� '��=� �=	"1 �M��� V5��� ���H+ �3
 

=	��H� �� �M��� �� ����	�� �� �1�E��� � ��%�����&� .  
•  '��=� �=	"1 �M��� V5��� ^�!+ �	� ���%�i
 � '��=� �M��� �%E%5 � 8!�

��� �+��E�� [!X� O���1 ����	�� .  
•  V5��� �u5�ISP=	��H� �� �M��� V%� �� K� N	%���" S���� a  . �� �1�E��� �@

+ �� 6�%w�l�� a m!� S���� 6��7 �� � 1�*�� �� 1!� �\`� K� '�AER =	��!
 =	��H� O��=�T� . �GH� �� '�Ife� O��� ��%�t �!g	� �@ F�k O��� ��\���

 Q� r����ISP��� �X@�� ?�� �1 .  
•  � �j��e �!g	� �@ �� �M�" S���� ����	�� '��=� �=	"1 �M��� V5��� �� ���@

=	��H� �� �M��� K� '�AER O��� �1�%
 .  
• =�+ V5��� �� O1�ISP�� �+��E�� O�" �	�V0    ����	�� �@ �@�%��1 8!� �@ W�+�� �1 

=	"1 �� ���Y 6�%w�l�� ��%��� �1 ) .Dial-up a DSL�G@�5 O�" F1!� a  .( ���@
 V5��� ��ISP�� ����	�� �@ �@�%��1 6����     ���R  " ?EG+ �&!H�� W!X� d��e ��

=	��H� �� D"��� .  
•  V5��� �u5�ISPI  �%�+ �%g� �+��E�� '�%GHBackup � ��%�����&� O�" ���� �� 

 =	"1 �� F�*�� V%� �� K� O�" C��� . ��%�����&� O�" ���� ������@ �5 �+�!R �1
 ��� D�� �H� O��@ K� O�" C��� � ) <���� ���@ '�!R �1( Q� aISP �� 

 �5 =%M�H� K�`���Backup1!� ��5 �!��1 �1 �� �" �1�1 �� ?���0  �1�1 ���Y 
���. 
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           G �	�A�ISP]V05��	 *���	� ��    
 Q� K�`��� O��@ISP11�0 �� ����@ O1=��� O�"������
  :  

•   �0�'� :  ��7ISP ���Ej ��� �1 ��%	�� {��	� O�"1����� �� �@�`��� 
 � O��T�V�� �� ��7 9 =��H� �� �1�E��� '�Ife�SSL '�Ife� ���Ej �!g	� �@ 

�&����911�0 �� �1�E��� �!I V�� � F�� �%g� �H�   
• ^A	�'
�' :  ��7ISP ���I� �!\� �1 �=� r���+ ���%� Q� O���1 �@�`��� 

 �: �5 ��� �j�� �@�@ ?�� �� �H� <�%� ��7 9 ��� 6��@��5 �R!\� D��j
 '�Ife� �� 6��7 �1�E��� � 1�!��@ �!A� 9=���1 �@�%��1 �H� '�Ife� �@ O1����

!R �: �@ 9��� '�  
• �7 F"
� :  ��7ISP ��7 9=��H� �� �M��� �� �H� �g� 1�!� O�" S���� �@�`��� 

9=	��@ �� �H� ��%� �=		5 ?%��+ �=� �M��� O�" S����  �@ F�k ���%�i
 ��7 
91!� �� ����x0 �H� ��%��� �1 �" S���� �M��� �!g	�     

•  ��0� : ^�!+ '��=� �M��� �H%Y ��7ISP  � <!Y C@�Y  �=� �M��� �H%Y ��7 9��
9��� �lX	� a�=� �M��� O�" S���� 8!� � 1�=�+ �@ ��!+ �@   �!g	� �@ ��7

 9=%M�H� �� ��!
 Di: �%	�� � �%E%5 �� a�+ 6���� '��=� �����1  
•  _
`# .���>� : ^�!+ �=� �M��� O�" S���� �@ ��7ISP 1�H�I� 6�!+ �� �@�`��� 

���1  S���� 1��!� {Gs� �1 �� �  �%g� �+��E�� C�k1 �@ �g� 1�!� O�" 
 � 6��@��5 1��� 1�=�+ aO��=�T� � ���%�i
...fHI � �1!@ <��� �%s a " 6����

1��=� 1!�� 6��7 �� �1�E��� . �� ���@ ��� F�k �+��E�� C�k1 �@ �5 �+�!R �1
" FV%���� �� �1�E��� �@ 8!w!� ?�� ��7 =�1�0 <��� �%s �=� �M��� O�" S���� O�

 91!� �� �1�1 8fe� �H� �@ �R��  
•  +�
���R ^	��0�N#: ��7 ISP �!A� 9��� 6��@��5 ���%�i
 B`@ O���1 �@�`��� 

9��� '�!R �: �@ ���%�i
 B`@ C	��
 1�!��@   �@ F�k B��1 O���1 6��7 ��7
 9=	��@ �� �H� 'k�!� �@ �lX	� �M!T`��
 �!g	�  
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• �>
� :  <�\+� �I��ISP�@ �@�`���  �@ �I�� ?�� ��7 9 ��� ��!T: ����	�� 
9��� ���5 K� �� �1�E��� � ��%�����&� O�" ���� �@ �H� �@�%��1 �!g	�  

•  ?�',X �5��� �0�0R  : ��7ISP �%&��� ������5 �1 �u� O1��GHI O���1 �@�`��� 
� ��� 1!�  fY �5 ���0=		5 �1�E��� " �� a=�� �1!H� �1�E��� 6��7 '��=� ��

 �%E%5 9=	��@ �� �w�� '��=� �M���  
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DSL  
 

            11�0 �� �1�E��� �+��E�� O�" q�� �� ����	�� �@ <�\+� O��@ .�� �1�E���   F1!� 
a�&!H�� a�G@�5 F1!�  W!X� �� � �GA� ���DSL(Digital Subscriber Line( a

  @ 1!�!� O�" q�� �� �M�" ��!H�=	��@ �� ����	�� �@ <�\+� O�� .DSL   <�\+� Q� a
 D"��� ����	�� 6��@��5 O��@ ?EG+ �&!H�� O�" C@�5 �� �1�E��� �@ �� k�@ �I�� �@      

=��H� ��.     
  

 _��I'DSL   
•  �g� 1�!� O�" ��H+ O��@ ?EG+ ^� �� �1�E��� 6���� a����	�� �@ <�\+� 6��� �1

���1 ="�!� 1!�� 6�	�H".  
• ��1 ��� �&!H�� O�" F1!� �� �+k�@ {+��H@ ��I�� O� )|/� ���@�T� .(  
•  �1�E��� 1!�!� ?EG+ W!X� �� 6�!+ �� 6�	�H" � �1!� =�=� �i5 C@�5 �@ ��%�

1�5 .  
•  �=	"1 �M��� �5��DSL ��%��� �1 m!� ^� {\� 6��� �1 �� �g� 1�!� F1!� a 

1�1 ="�!� ���Y J��i� .  
�?T���  DSL   

•  <�\+� Q�DSL a=��@ ����1V� m!� S���� �=	"1 �M��� �5�� �@ �5 ���=�� �" 
��� O���@ �%E%5 O���1.  

• �����1 �I��  �1�1    ��� ��i%@ {+��H@ �1�1 <���� �@ �3�  ) �!+ 1!�� F=I
 �lX	� 6� (  

• =��@ �H� ����1 C@�Y CA� �" �1 m!� S���� . 
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            ^	��'DSL   
  

        Q� {\� 6��� �1 ?EG+ )1��=�����(   �3� C@�5 ��� Q� �� �"�!i5 {Gs� �1 
1!� �� �1�E��� .�@ �3� O��i%@ {+��H@ O�	�
 O���1 �3� C@�5   �5 ��� OV%: 67   

 11�0 �� �1�E��� �	EG+ '�H&��� �1 ) �H� �1�E��� =��@ O�	�
 �%����� O� �=HI B`@
 11�0 .(DSL�1�E���f@ =��@ O�	�
 ��   �%h�+ 6�=@  '�H&��� �%E%5 �@ �E	� O��x0 

=��H� �� �1�E��� a�+!R ) .��� '�%GHI F�*���!g	� �@ ��� O�" S��5�� d%X+ .(  
 1��GHI �!A� ���	� �!g	� �@DSLQ� �@ �=�@� �1 ��� F�k a    �&!H�� ?EG+ ^� 

D�!� �	�7 . �@ W�+�� �1 �3��5�� ��1�=A� O���1 �e!@�� '�V%�*+ � ?EG+ W!X� �u5�
�?EG+ aL%M!   �&��1 �" < �	T%� <�l��� =	�7�� �1 �I!	@ �5 =	��@ �� �+�V%�*+ ���� � 

=���1 . 6�3�� O�=R ) �&!H�� �+!R �H&��� Q� �1 ( S��5�� �@ �M�" <�	T%� ^�!+
 �+ �ER ?%@������� <�l��� C@�Y  . ��� V%:�� ��%3@ m!� �1�=A�)fu� " {Gs�

�=A� O���1 �5 !����� O�"!0=	G@ ?%@ �1�� �+ ��,���=	��@ �� V+�"  .( �1�E��� C@�5
=��@ �� V+�" 6!%G%� ?�=	: �%��� �@ �M�" <�	T%� <�l��� �@ �1�Y ?EG+ D�3%� �1 �=� .

���R �+!R '�H&��� �1 {%+�+ ?�=@ " a1!�!� =��@ O�	�
 �� O1�=A� ��%3@ B`@ ��
11�0 �� �1�E��� .i� �1�E��� =��@ O�	�
 �� �1�E��� �@ �� O��1�@ ���@ �@ ��fI 6�!+ �� �=

O�" C%3���
  a1!�!�    ��� ��:1 V%� �+!R '�H&��� �%E%5 �5 1!H� CHI O� ��!T@ 
=�1�T�. <���� <��%*�1 '�!\@ �� '�Ife� �5 O� ����i%
 '�V%�*+   �1�Y a=	��H� �� 

=	��@ �� C��5 '�!\@ ?EG+ W!X� �%��� �� �1�E��� �@ .DSL �� ��=" ?%	:  <��1
=��H� �� .  

�� ���@ '���1� � <��	� {Gs� �1 Q� �� 6��@��5 a�%�1 O�"�!i5 DSL 6��l���� 
)ADSL (=	��H� �� �1�E��� .ADSL �+ D%3l+ �� ^� Q��1 ����1 C@�Y O�" S��5�� 

=	��@ '�Ife� <���� � �����1 �@ �1�Y ����	�� 6��@��5 . ?�� �@ ��� am!� <=� �1
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�5 ��� �=� ����x0 '�Ife� <���� �I�� �� ��i%@ {+��H@ '�Ife� �����1 �I�� 
=��@ .  

 
3.�. " ?��   

 d��e �� '�Ife� <���� � �����1 �%E%5DSL �1�E��� ?%@ 1!�!� ���3� �@ a 
1��1 �T�3@ m!� S���� �=	"1 �M��� �5�� � �=		5 .ADSL F�� �@ Op!&!	�+ Q� ��  "

 ���3� �@ ��3j Op!&!	�+ " �1�E���=��H� �� . a�e�+�� ^� <!e B��V�� '���!H@
=��H� �� �=%
 B"�5 �e�+�� ^� �I�� � ��� <�	T%� �%E%5 .ADSL O���1 

 ��1�=A�|~,��� '!�  )�,��� ���  (��� . ���1V� � '���*� �1 �5 ����@��5
 S���� �=	"1 �M��� �5��DSL � �1!@ ���	� �I�� � �%E%5 O���1 a=���1 ���Y 

 '���!H@ =	"�!� ��� ��:1 �I�� � �%E%5 �g� �� ����	�� 6��@��5 a ���3� B��V��
=�.   Op!&!	�+ ADSL �&�j �1 �I�� ?��+k�@ �M��� �@ �1�Y  "
���R �� �	
��� " 

)Downstream ( �+~��� �%��h �1 �%@�T� .  ) ���3� �u5�=j ��&�j ?%	: �1
�,��� �� � '!� |,~�� 1!@ ="�!� ���  .(�� �I�� '�Ife� <�� "����	�� �@ �@��5 �� "

)Upstream(   �1�=A� O���1 ���1!@ ="�!� �%��h �1 �%@!G%5  .aCHI �1  ?����@ 
 a�@��5 �@ ����	�� �� '�Ife� <���� O��@ �=� �M��� �I��|,� � �%��h �1 �%@�T� 

 a ����	�� O�� �@ �@��5 ^�!+ '�Ife� <���� <���� �I�������h �1 �%@!G%5  �%  
��� .  

 Op!&!	�+ �0� �5 11�0 [�X� 6�0=	��!� ?"t �1 <�!� ?�� ��� ?�H�DSL O���1 
�X@�� �1 m!� ��1�=A� ��: a��� �GR�� ��1�=A�  m=R �+!R '�H&��� �@        

 �5 Q:!5 �=		5 ��!E+ Q� 1!�� �@ =��@ ���
 �1 9=	5 �H�Loading coils �=%���   
1�5 ����� a1!� ��.  O�" �5��am!� �=		5 ��!E+ �� ?EG+  <�	T%� ��!l+ �!g	� �@ 

=	��H� �� �1�E��� �+!R . O�" <�	T%� �@ m!� �=		5 ��!l+ ���E����ADSL ��0��� 
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 �3%� . O�" <�	T%� �5 ��� �5t �@ F�kADSL �e�+�� ^� �� �i`@ ��%+�!R �1 a 
"�!`� '�Ife� �����1 � <���� �@ �1�Y a=��@ O�!� �%� 8!� ��1!@ =	 .  

  
=��A0� V0�U9   

 ��&�	T%� D%3l+ O��@ '��E�� 1��=����� �1 �� )=	��@ �H� ��0��� �T�=�� �@(a   
11�0 �� �1�E��� . 1��=�����ANSI O��@ aADSLF�� �@ �H�3%�   Discrete 

Multitone��� ) .DMT .( '�V%�*+ 6�0=		5=%&!+ �u5�DSL m!� 1��=����� �� 
  �%�+ =	��H� ��  .� 1��=����� �@ �3� �5 O�T�1 1��=����DMT �01�3@ � �+ �H�=Y 

1��=����� a11�0 �� O��� �1�%
/phase Amplitude  Carrierless���)CAP .(
 1��=�����CAP=��H� �� D%3l+ �V*� =��@ �� �@ �� �" <�	T%� a  : O���1 ?EG+ '�H&���

 �+ �ER =��@�5 �� '�Ife� �����1 <���5 aV+�" !G%5  O���1 �=	"1 S���� O��@ �@��
 ?%@ O=��@�� �+ |�� V+�" !G%5 )Upstream ( S���� �� '�Ife� <���� <���5 �

O� �1�=A� O���1 a�@��5 O��@ �=	"1 �� �5 ���8��� V+�" !G%5   11�0 �� .   �u5�=j 
 �%g� �+��E+ C��!I �@ m!� =��@: �	EG+ �5�� Q� �1 1!�!� 6��@��5 1�=�+ a ^� <!e

�� � �... �� m!� =��@ �1�=A� �u5�=j <�j��@ a1��1 �T�3@|,� ���*+ V+�"�T� 
1�5 ="�!`� . D�3%�CAP O�" <�	T%� <���� �@ �1�Y am!� <���5 �� �� �1�E��� �@ 

1!@ ="�!� �e!@�� .  

  
=����� 1��DMT=��H� �� D%3l+ �V*� O�" <���5 �@ �� �e!@�� O�" <�	T%� V%� a . �1

11�0 �H� �1�E��� �1�1 �����1 � <���� O��@ �V*� <���5 �1 �� m!� 1��=����� .DMT a
 �@ �� �1�1�� =��H� �� D%3l+ �V*� <���5 . =��@ O���1 <���5 �"�=	��@ �� V+�" !G%5 .    

 )67 �@�i� m!� �%�w� �@ �� 1!�!� �3� ^� a �e!@�� ?EG+ �5�� �5 ��� ��  
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 ^�� �1!H� C\�� F1!� Q� �@ �� m!� W!X� �� Q� �" � D%3l+ �V*� OV+�" !G%5 
��� .�1�E���   �� 6��VH" ��  =��@ O���1 Q� �" �5 F1!� �=	��@ �� V+�"!G%5  .( �"

H� ��� <���5 Q� �%E%5 ��%+�!R �1 � <��	5 a�" <���5 �� Q� O�� �@ <�	T%� a=��
1�5 ="�!� �=%
 �E%� �T�1 <���5 . O�" <���5 ?%@ �" < �	T%� 61�1 �E%� =	�7��

=� ="�!� F�*�� ���!%
 '�!\@ a <���5 ?����@ ?���� O��@ !*�3� � '��E�� . �� ���@
 =�!� �� �1�E��� ���e �1 '�!\@ �" <���5)'�Ife� �����1 � <���� ( {+�� � <��	5

fe� O��� �� Q� �" �%E%5 O��=�T� � ���e �1 O�" <���5 �1 '�I��  a1!�!� <���5 
 1��=����� O��� �1�%
DMT �@ �3� �� CAP��� �1!H� �+ �=%�%
 {+��H@  . 1��=�����

DMT �e!@�� O �" <���5 � W!X� �%E%5 �@ �X@�� �1 O��i%@ {+��H@ o�X��� O���1 
 ���.      

  
 O�"1��=�����CAP� DMT=	��@ �� �"�� Q� O���1 �@��5 =�1 ��  . �&�j �1 �" �1

11�0 �� �1�E��� �e!@�� O�" <�	T%� 61!H� ��G%� �!g	� �@ ��G%� Q� �� . m!� O�"��G%�
 8!� ��Low-Pass=	��@ ��  .m!� O�"��G%�  1  F�H+ � �1!@ �1�� O������ O���

1�5 =	"�!� Jf@ �� �1�=A� Q� �� �+k�@ O�" <�	T%� . �1�=A� �1 �+!R '�H&���
 �� �+ ?%��
� �+k�@ O�" < �	T%� F�H+ m!� O�"��G%� ?���@�	@ a=��%0 �� F�*�� V+�" !G%5 

1�5 =	"�!� Jf@ �� m!� �1�=A� �� .1 O�" <�	T%� C��=+ �� {%+�+ ?�=@ �@ �1�
=�7 �� CH�@ O�%0!G� �	EG+ '�H&��� .  

 ?�I0�Q9DSL   
ADSL=��H� �� �1�E��� ��� ��T��1 �1 ��  . � ?%5��i� CA� �1 ��"�T��1 �� ���

 O��@ �T�1 ��T��1ISP '��=� �=	"1 �M��� O�������� �� � ?EG+ �5�� a DSL a 
11�0 �� {\�.  �!%3���+ Q� �� ?%5��i� CA� �1DSL �1�E��� 11�0 �� . �M��� �5��

�=	"1   '��=� DSLQ� �� DSL Access Multiplexer =��H� �� �1�E��� 
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)DSLAM .(11�0 �� �1�E��� ?%5��i� 'k�\+� �����1 �!g	� �@ m!� ��T��1 �� . �1
���1�
 D%"�!� m!� O��"�T��1 �� Q� �" ���i+ �@ ���1�.  

  
 ��0�	�
9DSL   

    ?%5��i� �u5�DSL �!%3���+ a DSL F1!� �� DSL=	��� ��  . 6���	���5 � ?%�=	��
��1 �@ ?EG+ O�" �5��n m!� ��TATU-R=	�!0 ��  .��Rn 67 O��@ �5 ���� �" �� �g	

%@ W�+�� O���Y�@ �Xl� m!� ��T��1 a1!� �� �1�E��� ^� �@ ��� �� � �@��5 �+!%4��5 ?
DSL���  .��� �@ �!%3���+nn" q�� �� �1�En� O�nn'��E� �1 �@ nC\�� ?%5��i� ��T�     

11�0 �� .aq�� ?���&��=��   'k�\+� �� �1�E��� USB��� ���+� �� �  . 

  
DSLAM   

       S���� �=	"1 �M��� V5��� �1 m!� ��T��1DSL=� �M��� 6���� � {\�  '��
 �@ �	��DSL=��H� �� D"��� �� .   DSLAMO1�=�+ �@ W!@�� 'k�\+�   ?%5��i� �� 

C�=+ ����	�� O�� �@ <���� O��@ k�@ �%��� �@ <�\+� Q� �@ �� ���7 � ����0 ��       
=��H� ��.  O��"�T��1DSLAM W!X� �� �1�E��� �!\� �1 F�k o�X��� O���1 

DSL  � O�" C�+��
 a '��E�� '��E�� 6!%�k�=� � '��E�)Cap,DMT(  =	��@ ��  .
 ��17 O��!
 ��\��� �%g� �R�� '�%GHI F�*�� 6���� m!� O�" <=� �� ���@ �1

 O�"IP   a?%5��i� �@  1��1 1!�� V%�  .  
  ?%@ D�� O�" '��E+ �� ���   ADSLa�G@�5 O�" F1!� �    ����� � 1�!��@ �!A�

DSLAM���  .�G@�5 O�" F1!� 6��@��5 �1�E��� �5����� '�!\@ ��3@ ��� Q� �� 
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=	��H� �� . �=%
 <V	+ ���7 �M7��5 a 6��@��5 1�=�+ B��V�� �@ 6��VH" ���1��!� ?%	: �1
1�5 ="�!� .ADSL �@ �� 67 � 1�*�� �R�\��� W�+�� Q� 6��@��5 �� Q� �" O��@ 
DSLAM=��H� �� C\��  .��5 a6��@��5 B��V�� �@ 6��VH" {%+�+ ?�=@ <V	+ �e!@�� �M7

1�5 ="�!`� �=%
 . �@ �e�+�� ^� 1!�!� �%��� F�H+ �� 6��@��5 ��%���� �+ m!� �%�w�
���� ="�!� ���1� a=	��@ �1��� �1�E��� ����	�� .��� F�H+ �� �1�E��� '�!R �1n�%   

 S���� �=	"1 �M��� V5��� a����	�� �e�+�� ^�DSL ^� ��l+�� �@ �3� =	��!+ �� 
�+�� �@ �=� C\�� ?%5��i� F�H+ �+ F�=Y� ����	�� �eDSLAM K!GX� �M7��5 O���1 

=�1�0 ����	�� �� �1�E��� �	%�� �1 . 

  
 3,�-DSL 

   ADSL     O�" F1!� �%g� ����	�� �@ �@�%��1 �@ W!@�� O�" #p!&!	�+ ���� �@ 
O� ���!"�� ����	�� � �G@�5  =��H� �� �@�Y�  .�=� x�� ���7 de �@ <�� �1 |}}}a  

 �� B%@���,���   �� ������ �1 <V	� DSL=�� �1�5 �1�E���  . �� �1�E��� 6��@��5 1�=�+
" F1!�n <�� �+ �G@�5 O�|}}} ��� �@ |,���,������ �=%�� �@��5  . B%
 ���� �@

 <�� ����� �+ �=�7 CH�@ �	%@����+ ann� 1�=�nnn@�5 O�" F1!� ?%5��inn��� �@ �G 
~,}~�,���   ?%5��i� �DSL �@ },���,���=%�� ="�!� .   

 �I��ADSL �u5�=j �w�j <�j �1 |,���� �%��h �1 �%@�T�  . O�!�+ ��A& ��
 ��� �@ 6=%�� =��@ �H� ����1 �� ��1 �%��h �1 ���@�T�  .�	%�� ?�� �1  '�l%lA+ 

 Op!&!	�+ � ����0 '�!R O� �=HIVDSL��� �=� [�X�  .  
  
  
   
  
  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 67 

VDSL  
 

1�E��� �%�� 6�%&�� �e ����	�� �@ �@�%��1 �!g	� �@ k�@ �I�� �@ W!X� �� �
��� ����1 =�� '=i@ . W!X� � �G@�5 O�" F1!�ADSL   ?�� �1 '��E�� 1����� �1 

=	��@ �� �	%�� . �@ K!GX� �I�� �@ �� 6��@��5 �@�%��1 6���� m!� O�" Op!&!	�+
=	��H� �� D"��� ����	�� .j �1 �I�3@ ����	����� 1��@� ���H+ �1 =�� <� . 6!�V�!G+

 �YfI �5 �1!@ ����	�� �1 =�=� 1�@��5 �1 ,�!M=�� ����\+ B`
 � �&��%*�1 O�"
��� �1!H� {G� 1!� �@ �� O1��� 6�Y��i� � 6�=	� . ���� � m!� '��=� �M��� �!g	� �@

� �� �1�E��� =	���%� ����	�� 6�0=		5 �1�E��� � 6��@��5 a�@�i� '��=� {+��H@ W!X
=	��@ �� �G�� �%�w� �@ �3� ������ . W!X� �� � �G@�5 O�" F1!�ADSL Ds�%GI 

@��5 �1 {��	� �I�� �M���n�5 �M�"1�  �� ���7 �@ nnF�k �I�� =Y�� a=�1�0 ���  
=	��@ ��  .  

 ��%�� "��������   Op!&!	�+ O1=��� O�" �5�� � VDSL( Very high bit-rate 

DSL (!H� [�X� ��=�� �1 . �� ���@ �1 m!� S���� �M��� �@ F�=Y� �" �5�� �� ���@
=�� �1!H� �������!i5 W�l� .VDSL <�l��� �I�� � �M��� �� �Mk�@ ��%3@ =��@ O�	�
 

 '�Ife��� ��� �%��h �1 �%@�T�  . �@ �3��l� �1 m!� �I��DSL )  �I�� �u5�=j~ 
 �%��h �1 �%@�T� �1 �+ (G@�5 O�" F1!� �� ���XY � �1!@ k�@ ��%3@ � " �	%�� �1 �EXI �Xl�

1!@ ="�!� �I�� �g� �� ����	�� �@ �@�%��1 .a�GY rXI �Xl�   �� �1�E��� �Gj�� �� �x0
 �%��� �@ O�" F1!��� �@ �%��h �1 �%@ !G%5 broadband1!@ .   

   
ADSL    =��H� �� �1�E��� ��� ��T��1 �1 ��  .�i� CA� �1 ��"�T��1 �� ��� ?%5�

 O��@ �T�1 ��T��1 �ISP� ?EG+ �5�� a'��=� �=	"1 �M��� O�������� �� DSL a
11�0 �� {\�.  �!%3���+ Q� �� ?%5��i� CA� �1DSL11�0 �� �1�E���  . �M��� �5��

�=	"1   '��=� DSL Q� �� DSL Access Multiplexer    =��H� �� �1�E���
).DSLAM . ( �����1 �!g	� �@ m!� ��T��1 ��11�0 �� �1�E��� ?%5��i� 'k�\+� .  
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 ?%5��i� �u5�DSL �!%3���+ aDSL F1!� �� DSL=	��� ��  . 6���	���5 � ?%�=	��
 m!� ��T��1 �@ ?EG+ O�" �5��ATU-R=	�!0 ��  . 67 O��@ �5 ���� �" �� �g	��R

 ��� �� � �@��5 �+!%4��5 ?%@ W�+�� O���Y�@ �Xl� m!� ��T��1 a1!� �� �1�E��� ^� �@
DSL���  .'��E�� O�" q�� �� �1�E��� �@ �!%3���+   C\�� ?%5��i� ��T��1 �@      

11�0 �� .aq�� ?���&��=��   'k�\+� �� �1�E��� USB��� ���+� �� � .  
 S���� �=	"1 �M��� V5��� �1 m!� ��T��1DSL �@ �	�� '��=� �M��� 6���� � {\� 

DSL=��H� �� D"��� �� .   DSLAM\+� O1�=�+ �@ W!@�� 'k�  ����0 �� ?%5��i� �� 
=��H� �� C�=+ ����	�� O�� �@ <���� O��@ k�@ �%��� �@ <�\+� Q� �@ �� ���7 �.  

   O��"�T��1 DSLAM W!X� �� �1�E��� �!\� �1 F�k o�X��� O���1 DSL   
   '��E�� 6!%�k�=� � '��E�� O�" C�+��
 a'��E��)Cap,DMT(  =	��@ ��  . �1
@ O�" ��17 O��!
 ��\��� �%g� �R�� '�%GHI F�*�� 6���� m!� O�" <=� �� ���  

IP   a?%5��i� �@  1��1 1!�� V%�  .  
?%@ D�� O�" '��E+ �� ���   ADSLa�G@�5 O�" F1!� �    ����� � 1�!��@ �!A� 

DSLAM���  . �1�E��� �5����� '�!\@ ��3@ ��� Q� �� �G@�5 O�" F1!� 6��@��5
=	��H� ��. �=%
 <V	+ ���7 �M7��5 a6��@��5 1�=�+ B��V�� �@ 6��VH" ���1��!� ?%	: �1 

1�5 ="�!� .ADSL �@ �� 67 � 1�*�� �R�\��� W�+�� Q� 6��@��5 �� Q� �" O��@ 
DSLAM=��H� �� C\��  . <V	+ �e!@�� �M7��5 a6��@��5 B��V�� �@ 6��VH" {%+�+ ?�=@

1�5 ="�!`� �=%
 .���� �+ m!� �%�w� �@ �e�+�� ^� 1!�!� �%��� F�H+ �� 6��@��5 ��%
���� ="�!� ���1� a=	��@ �1��� �1�E��� ����	�� .�%��� F�H+ �� �1�E��� '�!R �1   ^� 
 S���� �=	"1 �M��� V5��� a����	�� �e�+��DSL ^� ��l+�� �@ �3� =	��!+ �� 

 �@ �=� C\�� ?%5��i� F�H+ �+ F�=Y� ����	�� �e�+��DSLAM  K!GX� �M7��5 O���1
=�1�0 ����	�� �� �1�E��� �	%�� �1 .  
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       �>
�VDSL   
 1��GHIVDSL  a  �@�i� 1��!� {Gs� �1 ADSL ���  . �1 1!�!� O�" �"�� Ds�%GI
�	%�� ?��  1��1 1!�� V%� O1=��� '��f���  .VDSL �I�� �M��� �@ �1�Y �� �1 �%@�T� 

�� '�Ife� <���� O��@ �%��h  � ����	�  �@��5 �@ )Downstream ( �|� �1 �%@�T� 
 ����	�� O�� �@ �@��5 '�Ife� <���� O��@ �%��h)Upstream (���.   

 �� ��i%@ {+��H@ m!� O�" �I�� ADSL���  . �1ADSL <���� �I�� �u5�=j 
 a�@��5 �@ ����	�� �� '�Ife�~ �@ �@��5 �� '�Ife� <���� �I�� � �%��h �1 �%@�T� 

�� ����	~����� �%��h �1 �%@!G%5 .   VDSL �+1�=A� 6!�=� �� 1!� Ok�@ �I�� 
 ��� m!� S���� �=	"1 �M��� V5�� � ?%5��i� ?%@ �GR�� 6=� . ���3� �u5�=j

 1!�!��,��� '!�  )|,��� ���  (��� .  
 '�V%�*+ {Gs� 61!H� ?�VT��� <�j �1 ?EG+ O�" �5��)'�Ife� ��x�+ �@ W!@�� (

�%� �@=	��@ �� O�!�  . Op!&!	�+ �� ?EG+ O�" �5�� �u5�FTTC(Fiber to the 

curb (=	��H� �� �1�E��� . �� 1!�!� �3� W!X� F�H+ �5 =���1 =\Y m!� O�" �5��
 ��!�+ a11�0 �� ;��!+ ?%5��i� <��	� �@ � �=� ����0 K��i�� ���7 �� �5 �GA� �+

=	��H� .qf+ �1 ?EG+ O�" �5��  �1�%
 O��@  D�3%� O��� Fiber To the 
Neighborhood(FFTN (=	��@ ��.  �%� C@�5 {\� �!I �1 m!� q�� �1 

 a 6�@�%��" �1 O�!�FFTN 'k�\+� ��� �+ �g� 1�!� �%� O���1  ) '�@��i�� ( O��@
 ���3H" Q� ) J��i� (��� ��� .  

 �!%3���+ Q� ���l���� �@VDSL Q� � <V	� �1 VDSL gateway�� �1  D%3l+ �
=� ="�!� N�� D5 �GR�� ��1�=A� a'k�\+� .gateway 'f�=+ �� �Y��� �I�@ 

�!&��7 �@ <��%*�1 � <��%*�1 �@ �!&��7   6=� <����%s �I�@ �5 ADSL W!X� O�� �@ 
11�0 �� O�!� �%�.  Gateway �@ �� �!%3���+ �� �=� �����1 � O1��� O�" �1�1 

�	%�� �+ C�=+ �!� O�" S&�
11�0 D"��� O�!� �%� d��e �� ���7 <����  . �" �1�1 ��%����
=�1�0 �� <���� �@��5 �+!%4��5 O��@ ) �1�1 �i0�@( aGateway O�" <�	T%� 1!�!� 
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=��H� �� <���� �@��5 �!%3���+ O��@ �� ���7 � C�=+ �� O�!� �%� �� O1��� . m!� =	�7��
"�!� ����+ �+�� �" 6!%G%� �%��h �" �1=�1�0 =.  

 ADSL � VDSL���R  "�@ W!@�� O�" Wp!&!	�+ �� ��!H� �1  DSL spectrum 
 =	��@ �� . ="�!� ����� m!� Op!&!	�+ �@ W!@�� O�" <=� ���� ����@ �@ ���1� �1

=� .  
W��	� ���U'  DSL    

 Op!&!	�+ �� �+��E�� O�" ��!H�DSL��� �=� O��� �1�%
 6!	5�+ :  
• Asymmetric DSL(ADSL .(  � �����1 �I�� '��E+ C%&=@ m!� <=��1

'�Ife� <����  �p�� ��  " 6��l���� "��� �=� �1�E��� . F�*�� '�%GHI �%"��
 ������1 '�Ife� D*j ���!H" �5 ��� O� ��!T@ ����	�� 6��@��5 ^�!+ �=�

��� �&���� '�Ife� �� ��i%@ {+��H@.  
•  High bit-rate DSL(HDSL . (!� <=� �I�� W!X� =j �1 mT1 ��� 

 )|/� �%��h �1 �%@�T� . (<���� � �����1 �I��   m!� q�� �1 ' �Ife� 
 ?EG+ ^� �@ �3� �V*� ^� �1 �@ ��%� '��=� �M��� �!g	� �@ � �1!@ 6�3��

��� 1!�!� �&!H�� .  
• ISDN DSL(ISDL . ( �� �=		5 �1�E��� 6��@��5 ��%��� �1 �=�@� �1 m!� <=�

ISDN  �0 ���Y �� .ISDL O�" <=� ���� �@ �3��l� �1 DSL ?%��
 O���1 
 ��� �I�� ?��+ . W!X� ?�� �I��|�� ��� �%��h �1 �%@!G%5 )��� �1.(   

• Multirate Symmetric DSL(MSDSL    . ( <���� �I�� m!� <=� �1
 ��� 6�3�� '�Ife� �����1 � . �M��� V5�� ^�!+ '�Ife� <�l��� �I�� ¡��

 S���� �=	"1DSL11�0 �� D%g	+ a  .  
• Rate Adaptive(RADSL . ( <=� ?���&��=��ADSL �� 6���� ?�� � �1!@ 

���3� �%g� �G��!I �@ ��!+ �@ �� W�+�� O���Y�@ �I�� �5 1�1 ="�!� F1!� �@   
=��H� ?%%�+ ^� �%E%5 � .  
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• Symmetric DSL(SDLS  . ( 6�3�� '�Ife� �����1 � <���� �I��
 ��� .!� <=� �1 of� �@ mHDSL�5    a=��H� �� �1�E��� �V*� ^� �1 �� 
���R "1!@ ="�!� ��%� ^� Q� �@ .  

•  Very high bit-rate(VDSL  . ( '�!\@ m!� <=�" 6��l���� " �1 � �1!@
��+!5 O�" ���3� ���H�@   11�0 �� �1�E��� ?EG+ �3� W!X� .   

• Voice-over DSL(VoDSL .(�� ��� 8!� Q�   IP ��� �	EG+  . <=� �1
=�!� �� C�=+ C�=+ ?EG+ ^� Q� �@ � {%5�+ ?EG+ ^� ?�=	: m!� .  

 Op!&!	�+ '��E�� O�" ��!H� ��� <�=�DSL="1 �� 6�i� ��  .  
W�	 

DSL 

 
aR�,B
=���� �>
� 

 �>
� 
aR�,B
�%��. 

 
aR�,B
�%��' 

 b�;X
6�0	 .��'  

 3.����� +��'�
L�P9 6�  

ADSL 800 Kbps 8 Mbps 
18,000 ft 
(5,500 

m) 
1 Yes 

HDSL 1.54 Mbps 1.54 Mbps 
12,000 ft 
(3,650 

m) 
2 No 

IDSL 144 Kbps 144 Kbps 
35,000 ft 
(10,700 

m) 
1 No 

MSDSL 2 Mbps 2 Mbps 
29,000 ft 
(8,800 

m) 
1 No 

RADSL 1 Mbps 7 Mbps 
18,000 ft 
(5,500 

m) 
1 Yes 

SDSL 2.3 Mbps 2.3 Mbps 
22,000 ft 
(6,700 

m) 
1 No 

VDSL 16 Mbps 52 Mbps 
4,000 ft 
(1,200 

m) 
1 Yes 
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_� 3���7�' �	
���  
            

 �1�E��� � ����	�� �@ <�\+� �@ �1�Y O1=��� '������ �� �1�E��� �@ ����	�� 6��@��5
=	��@ �� 1!�!� ;@�	� �� . W!X� a�G@�5 F1!� a�&!H�� ?EG+ W!X� �� �1�E���DSL a

=	��@ �� �	%�� ?�� �1 �M�" ��!H� aC@�5 6�=@ ����	�� .�@��5 ��%+�!R �1 ����	�� 6�
 =	��� m!� �e�+�� C���� �� F�=��%" �� �1�E��� �@ �1�Y) ?%@ 1��� ���3� 1!�� C%&=@

 �g� 1�!� '��=� �=	"1 �M��� V5�� � �=		5 �1�E���( ���!"�� ����	�� �� �1�E��� 6���� a
���1 ="�!� 1!�� O� . �@ �	�� O�" D�3%� �� � ?EG+ W!X� �� O� ���!"�� ����	��

@�5=��H� �H� �1�E��� W�+�� O���Y�@ O��@ C . Q� �� �" D�3%� 8!� ?�� �1" K�li@
 O� ���!"�� " '�Ife� �����1 � <���� O��@ ) ���e �1 (11�0 �� �1�E��� .k!H�� " �1

 '�Ife� �����1 �I�� D"1 Q� <1��� '�Ife� <���� �I�� �" D�3%� 8!� ?��
��� .�G@�5 O�" F1!�   W!X� � DSL  �I�� O���1 O� ���!"�� ����	�� �@ �3�

O��i%@ {+��H@ =	��@ �� '�Ife� �����1 �@ �X@�� �1  . �1 O� ���!"�� ����	�� �I��
��� �&!H�� F1!� Q� �I�� �@��@.     

 �YfI ��%��� �1 �� O� ���!"�� ����	�� S���� 6!	5�+ �+��E�� O�" �5�� � '�3�!�
=	"1 �� ���Y 6�=	� .StarBand,Pegasus Express, Teledesic � 

Tachyon '�!\@ O� ���!"�� ����	�� '��=� �=	"1 �M��� O�" �5�� �� �M�" ��!H� 
=	��@ �� ���e �1 . ^�!+ �=� �M��� S����Tachyon � �@�s O�
��� a������ �1 

 ��� �=� �M��� Q�V�� .Pegasus Express ���e �1 �`3� DirectPC���  .  
!"�� ����	�� �1 1!� �� �1�E��� ��� �R�	I �� ���e �1 O� ���:  

•  Q�" K�li@) "Dish ( '!� �� �� � �1 1��@� �@  
•  F1!� 1=I �1 )Uplink,downlink (   
•  F1!� � K�li@ ?%@ <�%35�!5 O�" C@�5  
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 Op!&!	�+ �� ���e �1 O� ���!"�� ����	�� �1IP multicasting1!� �� �1�E���  . �1
�+�� 6���� �&�j ?�� W�,������R d��e �� � 6��VH" '�!\@ <���5  " ���!"�� Q�

=� ="�!� D"��� .IP multicasting ?�=	: �@ �Xl� Q� �� �� �g� 1�!� O�" �1�1 a 
1�5 ="�!� <���� a�1�i� '�!\@ � �Xl� ) 6��� Q� �1 .( a'�Ife� O��� �1�i� �@

 �	%�@ �1�E��� 1!�!� =��@ O�	�
 �� � B"�5 �" �1�1 D*j=� ="�!� .  
 D�3%� �1DirectPC )  ^�!+ �=� �M���DirectTV ( �� �3��@ �� 6�	�H" 6��@��5 a

 Q�ISP=	��H� �1�E���  . �3��@ �� �=�@� �1 '�Ife� <���� O��@ 6��@��5 �&�j ?�� �1
 �@ISP  '�Ife� �����1 �� � <���� �@ F�=Y� ���1� �1 � ��H+ =	��H�  .  
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VOIP                                              
 

 IPEG+ '�H&��� <���� a�	EG+ nn� Q� O�� �@ �	n��� �1�1 �@ �	�� �� . �@
 m!� Op!&!	��VoIP(Voice-over IP (1!� �� ��E0 V%� . �1��30 '�H&��� ������

 �1�1 �@ �	�� O�" ��� d��e �� O� ) ����	�� �%g�(  �� 1!� �� F�*.  
  

Circuit Switching   
  �+ �� �5 ��� <�� =\�� �� B%@ ?EG+ O�" �5��nn Op!&!	Circuit 

Switching =	��H� �� �1�E��� .+�� O���Y�@ �AH@ m!� q�� �1nnn a�E� �1 ?%@ W�
=� ="�!� ����0 �g� �1 ���7 O��@ �R�\��� ��=� Q� �H&��� 6��� '=� F�H+ �1 . ?�=@

 O��@ {%+�+�e!@�� �Xl� �1  11�0 �� 1�*�� ��!� �1 W�+�� Q�  . Q� F�*�� �!A�
��� ��� '�!R �@ �+!R �H&���:  

• 11�0 �� �=%	� m!@ Q� ?EG+ ��!0 ?���1�@ �� S
 . O���Y�@ �&V	H@ m!� m!@
W�+��  ?EG+ �5�� �@  ) �e!@�� V5�� (���.  

• �@ F�=Y� a ?EG+ D�3%� �� �1�E��� �@ �0 �� O�%0 ���H� 11 .  
•  {e�`� �@ �+ �=� �1�1 �!I �" v%M!� �� O� �I!H*� d��e �� �g� 1�!� W�+��

=��@ �g� 1�!� .  
• 11�0 �� <��� ��=� Q� � ���Y�@ {e�`� � �H� ?EG+ ?%@ W�+�� Q� .  
• 1�!� {e�`� �@ �H&���  ��!`&1 6��� '=� �1 �g�   1�%0 �� F�*�� .  
• �� S
 � ?%@ �=� <��� ��=� a �H&��� ;XY =� ="�!� <��� �%s {e�`� � �H.  
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 1�*�� ��=� m!� 6��� '=� <!e �1 a =��@ �l%Y1 �1 �H� �H&��� 6��� '=� =%	5 ���
1!@ ="�!� <��� ���!%
 '�!\@ ?EG+ �1 ?%@ �=� . a�+��@�`� �H�=Y O�" D�3%� �1

'�Ife� <�l��� ¡�� �@ �	EG+ �H&���   �@�h �� �� � �%��h �1 �%@ !G%5 |���  �%��h �1 �%@
���0 �� F�*�� ��� �" �1  ) '�Ife� <�l��� ¡�� 8!H*�|�~ �%��h �1 �%@!G%5 . ( �@

 �%��h �" �1 ?���@�	@ a 1��1 1!�� �%@!G%5 �i" a���@!G%5 �" �1 ��	�� �@ ��!+|� !G%5 
 �l%Y1 �" �1 �� � ���@}��11�0 �� <���� '�Ife� ���@!G%5  ) <��� ��=� �5 �����

 ���(.  �=� <���� '�Ife� 8!H*� a �	EG+ W�+�� �l%Y1 �1 6��� '=� �1 ?���@�	@  
}��� ���@ !G%5  )�/} ���@�T�  (1!@ ="�!� .  

=	��@ �� �1!�%@ �=� <���� O�" �1�1 �u5� �	EG+ �H&��� Q� �1 . o�j �H� �5 �����
���R {e�`� a=%�� �� "="1 �� q!0 .;Xl� �" �1 �5 ��� �	�� 6�=@ ?�� a����� 

r\��� 11�0 �H� �1�E��� ��i%@ �e�+�� ^�  ) . '=� �1 ^� O�� �@ 1!�!� '!��
 1!@ ="�!� 1��� W�+�� O���Y�@ 6��� (Ife� D*j �&�j ?�� �1nnnna�=� <���� '�  

 �@ /�1�5 ="�!� �=%
 <V	+ ���@�T�  .  
 q�� �� �1�1 �@ �	�� O�" ���Circuit switching �1��� �1�E���  aC@�l� �1 �

 q��Packet Switching11�0 �� �1�E��� .  
 

Packet Switching   
  

   q�� �1Packet Switching of� �@ Circuit Switching   �5 
���R a1��1 �� �T� <��� �� W�+�� ���!%
 '�!\@ " '�Ife� <���� 6��� �1 ) Q�

 67 �@ �5 �1�1 Q:!5 B`@packet 1!� �� ��E0  (� <��� W�+��=� ="�! . '�Ife�
 �� O� �I!H*� �@ �=	���� �@ W!@��Packet11�0 �� D%3l+  . O�" ��3@ �� Q� �" �1

���0 ="�!� ���Y '�Ife� �=		5 �����1 � �=	���� ��17 �+�Ife� . �=		5 �����1
=	�7 1!�!@ �%&�� '�Ife� �+ dAG� �T�=�� �@ �� '�Ife� a�+�Ife� O�" ��3@.  
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�%3@ m!� q��  CY�=j �@ �� �=��%0 � �=	���� ?%@ W�+�� 61!@ <��� 6��� � �1!@ 7��5 �
=���� �� 1!� ��=l� . ="�!� B"�5 V%� ��� O�� �@ 1!�!� Q%���+ {%+�+ ?�=@

 ���� . �� � �����1 �@ �1�Y �T�=�� �@ W�+�� 6��� �1 �=��%0 � �=	���� O�"�+!%4��5  
�"�+!%4��5 ���� O��@ '�Ife� <����1!@ =	"�!� V%�  .  

 Op!&!	�+VoIP q�� �� Packet Switching  =	5 �� �1�E���  . q�� �� �1�E����@
11�0 �� D"��� �	EG+ �H&��� ?�=	: O���Y�@ 6���� m!� . �� �1�E��� �@PSTN Q� a 
 ¡�� �@ <�l��� 6��� �� C��5 �l%Y1 �1 a O� �l%Y1 �1 �H&���|�~ <���� �� �%��h �1 �%@!G%5 

�!�1�5 =" . q�� �1VoIP���R �=� ����� O� �l%Y1 �1 �H&��� a  "�/� 6��� �l%Y1 
 ¡�� �@ �� <�l�����1�5 ="�!� <���� �%��h �1 �%@!G%5  . �&�j ?�� �1�� �1 �%@!G%5 
 '=� O��@ �%��h�/� � a �l%Y1 |�~ �=��H%Y�@ 6��� O��@ �%��h �1 �%@!G%5 �/ �   1��7   

=��� ="�!� .  
 =%	5 ��� S���� �� �1�E��� �!X	H@ �g� 1�!� ��T��1 �H� �5�� �5VoIP �� 

=��@ �1�5 {\� � O��=��� . Q� � ?EG+ �"=R �e!@�� �5�� �1PBX(Private 

branch exchange ( ��� �=� {\� V%� .PBX �!g	H@ 67 �� �5 ��� ��%M!� 
 ���� ^� ?�=	: �� Q� �@ � �T�=�� �@ �" ?EG+ �� O� �I!H*� W�+���5�� ��  

11�0 �� �1�E��� .  m!� <�u� �1PBX Q� '�!\@ gateway���  .  
 ��gateway'��E�� ��� �1 �1 1!�!� O��"�T��1 W�+�� �!g	H@   �1�E���        

�%11�T .PBX Q� Gateway ���  ). 1��=����� O�" <�	T%� 6!:circuit-

switching	H@ <��%*�1 O�" �1�1 �@ �� �" ?EG+ �� Q� �"  Q� d��e �� <���� �!g
 �@ �	�� ���IP � Packet Switching =��H� �� C�=+ .(     

 ��� Q� d��e �� �H&��� Q� O���Y�@ q��Packet-Switching   �� �1�E��� �@ � 
VoIP ��� ��� '�!\@ :  
•  O��@ <�	T%� Q� 67 d��e �� �+ <��� �� �=		5 �����1PBX11�0 <����  .  
• PBX����1 �� <�	T%� 1��1 �� <���� �=	���� O��@ �� 1��7 m!@ Q� � � .  
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• =��H� �� �� �g� 1�!� {e�`� ?EG+ O�%0 ���H� �@ F�=Y� �=	���� . �1 m!� ���H�
 ^�!+ ���1�PBX11�0 �� ��%�t �Y!� '�!\@ .  

•  a�=	���� ^�!+ ���H� 61!H� z`i� �� S
PBX �AR �� 6�	%He� �!g	H@ 
a���� 1�5 ="�!� ����@ �� 67 .  

• PBX �� F�k '���=Y� �g� 1�!� z`� �@ ������1 ���H� d%X+ �!*� �@ �X@�� �1 
1�1 ="�!� F�*�� . ��17 �@ �g� 1�!� ���H� ad%X+ =	�7���1IP �5 �T�1 ��T��1 

" 6�@V%�IP "11�0 �� dAG� a11�0 �� �=%���. " 6�@V%�IP "  fHI " Q�PBX 
5 �GA� ?EG+ D�%� �@ �5 ��� �T�1 �&��%*�1 {\� a �=� ���Y�@ W�+�� 67 �@ �

��� �=� . �=��%0 S���� Q� �� {e�`� �5 �R�� 1��!� �1VoIP �@ �	�� 
 a =��H� �� �1�E��� �+!%4��5" 6�@V%�IP "�H�3%� a   W�+�� O���Y�@ =\Y �5 ��� 

1��1 1!�� 67 �@ .  
•  Q�session ?%@ PBX � �=��%0 ��H+ ���1� " 6�@V%�IP "11�0 �� ���Y�@ . �"

=��H� �1�E��� W�+�� O���Y�@ �!g	H@ �@�iH¢ �" C�+��
 �� �3��@ �� D�3%� .
1�5 =	"�!� O��� �1�%
 �� ��� �" O��@ <���5 �1 �" D�3%�.  

• �@ �H&���  1�%0 �� F�*�� �g� 1�!� 6��� '=� . a�H&��� O���Y�@ 6��� �1PBX 
 6�@V%� � �H� �5��IP��� �� �+�Ife� O�" ��3@ a{e�`� �����1 �� � <�   

=���1 �� .  
• 11�0 �� <����%s �=		5 �����1 � �=%�� F�H+� �@ �H&��� .  
• ��=� a W�+�� ;XY �� S
 ) W�+�� ( � �=��%0 ��H+ ?EG+ ?%@ 1!�!�PBX 1��7 

11�0 �� .  
• PBX 6�@V%� O��@ �� �&�	T%� IP=��H� �� FfI� �� �H&��� �H+�� � <����  .  
•  F�H+� �� S
session  ��T��1 aPBX �@ �=� �1�1 d%X+ ?EG+ ���H� " 6�@V%�

IP "=��H� �� J�
 1!� �g��j �� �� .  
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  �%g� �M��"�T��1 �@ ?EG+ d��e �� W�+�� O���Y�@ �!g	H@ : Q� <!e �1 �+!%4��5

11�0 �1�E��� J��i� C�+��
 Q� �� �3��@ �� a���. 

 2�9"
#  
 O��@ �=HI C�+��
 �1 ��VoIP �1�E��� 1!� �� . W!@�� O�" q�� m!� O�" C�+��


 d��e �� '��E�� O��"�T��1 W�+�� �@VoIPz`i� ��    � Codec �� �+!R O�" 
?%%�+ V%�  =��H� ��. " J=5 " �p�� �1 d%EG+ ��Code � Decode��� �=� C%�i+ .   

=��H� �� C�=+ �=� �1�i� �&��%*�1 <�	T%� Q� �@ �� �+!R <�	T%� Q� a J=5 .  
&�� C�+��
 ?%H.323���  .^�!+ �=� �M��� 1��=����� m!� C�+��
                  
 )ITU(International Telecommunication Union���  .H.323 Q� 

��� �=%�%
 � ����i%
 C�+��
 . O�" S���E	5!M=�� O��@ F�k '�\`i� m!� C�+��

 �+!R O�"��V�� F�� � �1�1 J���	�� � O� ����A� �%g�IP=��H� �� r���+ �� �	EG+  .

H.323 ��� 1�@��5 O���1 Q� �" �5 �1!@ �" C�+��
 ���� �� O� �I!H*� O���1 
=	��@ �� 1!� .  

H.323 Protocol  
Video Audio Data Transport 
H.261 
H.263 

G.711 
G.722 

G.723.1 
G.728 
G.729 

T.122 
T.124 
T.125 
T.126 
T.127 

H.225 
H.235 
H.245 

H.450.1 
H.450.2  
H.450.3 

RTP 
X.224.0 
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��%� " F�� �@ O�T�1 C�+��
SIP(session Initiation Protocol ( ^�!+IETF 
��� �=� �M���.SIP �@ �3� H.323  �1!@ O��i%@ {+��H@ �M���5 O���1 ���R �  "

 O��@IP��� �=� O��� �1�%
 � �j��e �	EG+  .  
  

 6� 3.����� _�7 D"�VoIP   
 O��@ �� �1�E���VoIP1��1 1!�� '��E�� �&�j ���: a :  
• 
9�0E'�R �� 
9�0E'�R . + �1��nn�� q�� ?��nn �� �1�E�VoIP���  . O�" �5��

=	"1 �� �M��� �� m!� '��=� aO1=���.   ��V�� F�� �@ m!� q�� �� �1�E��� O��@
a�e!@��  %� nna?����  G@ nna!0=	  � �=R '��5  �	� �I�� �@ �e�+�� ^� {�     

 ) W!X�DSL   �G@�5 O�" F1!� �� � (1!@ ="�!� ��%� .MSN Explorer Q� 
��� �	%�� ?�� �1 �e!@�� O�"��V�� F�� �� ��!H� .  

• L�P9 �� 
9�0E'�R .  �" �@ �+!%4��5 d��e �� 6�!+ �� m!� q�� �� �1�E��� �@
1�5 ���Y�@ W�+�� a��� ?EG+ ^� Q� O���1 �5 z`� .�� �1�E��� O��@ q�� 
1!@ ="�!� ��%� �=��%0 S���� ��V�� F�� Q� �@ m!� . {Gs� m!� ��V�� F��

1�%0 �� ���Y 6�=	� �YfI ��%��� �1 6�T��� '�!\@ . a�=� F�*�� '�H&��� �	�V"
��� �H�=Y O�" q�� �� �+ ?%��
 {+��H@.     

• 
9�0E'�R �� L�P9 . H+ �!g	H@ �� �R�� O�" ?EG+ ���H� a �" �5�� �� ���@ ��
=�� �1!H� D"��� �+!%4��5 6��@��5 �@ ?EG+ �&!H�� 6��@��5 . ��V�� F�� Q� {\�

 ���V&� a6�0=��%0 S���� �+!%4��5 O�� �@ am!� '�%GHI F�*�� �!g	H@ ���
���.  

• L�P9 �� L�P9 .  �� �1�E��� �@Gateways �X� �1 1��=����� ?EG+ �" �@ 6�!+ �� 
1�5 ���Y�@ W�+�� �%�1 .��� O��@ �5�� �� ���@ ^�!+ �5 m!� S���� �� �1�E

�1 �3��@ �� a11�0 �� �M��� �"   �� ��� �@ �=�@� Gateway 6��7 �@ W!@�� O�" 
1�5 ���Y�@ ��H+ .������ � z`i� �� 1!� �g� 1�!� ?EG+ ���H� ���1� �1 " ^�!+
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 �@ �	�� ��� Q� �� �1�E��� �@ W�+�� O���Y�@ 6���� �e!@�� �5��IP"���  D
=� ="�!� .aq�� ?�� �1  �1�E��� ��� ���H� Q� �� �=�@� �1 �5 ��� F�k 

11�0 ). �@ W!@�� ���H�Gateway m!� '��=� �=	"1 �M��� �5��  .(  
 O�" D�3%� {\� �@ '�3�!� � �������� �u5�VoIP  �� �1�E��� 6���� IP �� �	EG+ 

=�� �1!H� D"��� 1!� 6��@��5 O��@ .�@ m!� Op!&!	�+ q��30 � =�� <�j �1 �I�� 
��� ���TH" .C�k1 ?���H�� �� ?%��
 �	�V" � k�@ �%E%5   m!� Op!&!	�+ 6=� �%0��� 

���.        
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                                         ^�0	"
��8� ?��Q9  
  

    30 <�l��� �@ �%�� 6�%&�� �1 ��%�����&� '��*+��� �=� ��@�� O�i@ ;��!� �1�� .
���T%@ �� O��@ m!� �p�� �5 ���� 6�!+ �� �� �\`� ��H5 ������  =��@ .a'���i�    

 �i�	� �� ��%�����&� '��*+ �@ �X@�� �1 �+�I!w!� ������ '�!R �@ 6!�V�!G+ � !�1��
=���1�
 �� m!� �&!l� ����@ �@ '��E�� O����� �� 6���	���5 � 1���� �. � � �" �5�

 '��*+ �	%�� �1 �+��� 'k!A+ �%� �@ F�TH" '��=� �� � k�5 �=	"1 �M��� '�3�!�
�	%�� ?�� �1 1!� 6����� ���V%� � �lX	� ������ �%%�+ O��@ qf+ �1 ��%�����&�    

=	��@ �� .  
 ?��Q9  

 ����@ �� CY " ��%�����&� '��*+"F�k a  {��	� �	"t ��!\+ Q� �=�@� �1 ��� ��   
 D%M�H� �M��� �� ��	� '��*+ . ���	� '�!R �1 " '��*+"�@ a   "  ��%�����&� '��*+ "

=� D%"�!� �	�7 V%� .  
 �p�� O��@"'��*+ "�" ���� �p�� �u5� �1 �=� �M��� ��� r����+   ��� :  

• �I�H��� 'k1�� : 'f��H+ � =��lI a �" �=�� <1�+ ) �" ����!� (  
• �&1��  ��� � =��� ��  �@ O� �Xl� �� k�5 CHj ���H" �@ �5 k�@ ��%l� �1 k�5 q

 =��@ �� �T�1 O� �Xl�.  
 O��@ �=� �M��� F�1 r���+ a ���1� �1" '��*+ " �@ � K�`��� �A@ �!A� 6�!	I �@ ��

=� D%"�!� V5�H�� 67 O�� .  
 =�7�1 {35 �!g	� �@ '��=� � k�5 �&1�� a��T� ?��+ �1�� �1 '��*+ ) <!
( ��� .

�1!@ O��*+ O�"=	�7�� �� !GH� 6�3�� �0=��  �1 '��E�� C�� ���!%G%� �@ '��*+ � 
 ��� �1�5 �=%
 1!H� ���i@ �0=�� . ��T���� Q� �� �� 1!� �g� 1�!� Ok�5 ��%����

=�� �=� �%0�1 67 O�"=	�7�� �1 � Q��� '��*+ �1 a=%M�H� �� O��=��� � ?%��+.  �1
<!�i� ��5�� �1 ��%+�!R �T�1 ��� �%0�1 a =��H� �� =%&!+ �� �Mk�5 �5 =%�3" ���@ 
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=�� �=� '��*+ O�" ��%*�� �� . O���1 ����%� � 1����� �" �@ '��*+ O�" �!G� F�H+
=	��@ �� ��� z��\� :  

• +���,
X .  �� '��=� �� � k�5 Q� =��� =\Y 1!� <!
 �� �1�E��� �@ ���1����
=���1 .  

• +�1,��"
% . ��1����=	"1 �� �M��� �� 6���=��� ��%� 1�!� '��=� � k�5 � .
=�1�0 �� D%3l+ �=HI 8��0 �1 �@ 6�0=	���� : �� � k�5 �5 a6����� �1��

�H%l�3� �� �+��=� "�1�1 ���Y 6�%w�l�� ��%��� �1   C��!I � 6����� �=HI � 
 '�3�!� ���� � 6����� �1�� ��%��� �1 �� 1!� '��=� � k�5 �5 aq���

=	��H� �� O��*+.  
• +�1,��R,08�9 .  ��%��� �1 �� ���7 6�0=	���� �+ 1�*�� �� �+��=� �� � k�5 ���1����

=	"1 ���Y 6���=��� . Q� ���!H" 1!� ��5 �%"�� �@ ��!+ �@ �=		5 =%&!+ Q�
1!@ ="�!� V%� �=	���� . a 6����� �=HI �@ �� 1!� O=%&!+ Ok�5 6�0=		5=%&!+

� � 6����� �1���H%l�3� � "=	���� �� 6�0 �=		5 o�\� �@.  
 a 11�0 �� �="�i� �5 ��!T��H"" '��*+ "��� O� �1�� D%"�E� O���1 m!� ����� �� .

 �%g� �1�� <!\A� Q� =��� �� '��*+ " �	�3@ " ����� �%g� O� �=%�%
 1��!� �+
11�0 �� C��� �� ���!"�� .
 �+ �X� ?��+ �1�� �� '��*+ O�" �!G� F�H+ ?��+ �=%�%

 6!�H" �+k!l� �@ a 67 �&�j : ="�!� V5�H�� 6�0=		5=%&!+ � 6�0=	���� a 6���=���
1!@.  

 ?��Q9 
���>  
a=��@ ����1 1!�� O��*+ O�" �%&��� � '��*+ �1 ^@��t �R�	I ����� =\Y ��%����   

1��!� � '�I!w!�  =	"�!� �g	@ �+ �=%�%
 '�%MV� �@ 6=� �%0�1 C%&=@ �g� 1�!� =�7  .
O�" 6�H&� F�H+ C�t �R�	I  =��H� �� ���i+ �� �&!H�� O��*+ �%&��� Q� �1 ^@��t  .

 �@ q��� �1�� Q� ^�!+ 'k!\A� ���@ q��� C��� �%&��� a �&�j ?�� �1
 ��� �=		5 o�\�:  
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•  �G�3� a�=		5 o�\� Q� �@ �+k!\A� �� � <!\A� q��� C��H+ '�!R �1
+��=� �� � k�5 ?���1 �������� �w�I O��@ ��� � . OV%: �" =��!+ �� k�5

11�0 C��� ��. �H%l�3� �� 1!� Ok�5 ��� ?�H� a�=	���� " �� � �=		5 =%&!+ ��
=��@ �1�5 �%�+ q��� C��I Q� d��e �� . �=	���� ��� ?�H� 'k�j ���@ �1
=���� �� q��l@ � =%&!+ �� �Mk�5 1!� a.     

• � �� � k�5 q��� O��@ �=	���� �3��@ �� '��= " {��	� ����� " ��%��� �1 ��
=��@ ����1 .=��@ ��Y!� ��%3@ 'k�j ���@ �1 =��!+ �� �g� 1�!� 6��� .fu� "

��� 6��� Q� �&V	H@ 1!� ?EG+ ���H� Q� . �� � k�5 �w�l�� O1��!� ?%	: �1
 1�!� Ok�5 �����1 � q��E� �h �@ �1�Y �=	���� �@ �	EG+ ��H+ �@ '��=�

�1!@ ="�!� 1!� �g . Q� a k�5 �M��� 6��� �3��@ �� ���V%� O�"k�5 �u5� O��@
=��@ ��T���� �� � ����� .  

•  Kx� O��@ �M�"���"�� �� �3��@ �� 6�0=	���� a '��=� �� � k�5 q��� O��@
=	��H� �1�E��� 1!� 6��� �@ 1���� . m!� =	�7�� " N	%�5��� "1!� �� �=%���.  �1

��� ��%+�!R a=	��@ ����=� �"�07 '��=� � k�5 Q� �M��� 6��� � CA� �� 1�
���1 ="�!`� 1!�� �Mk�5 ��!T�%" q��� 6���� . �1 k�5 �M��� CA� K�`���

��� k�5 �M��� 6��� �@ 11�+ B��V�� O�" q�� �� ��� a �!G� O��*+ V5�� Q� .
�� �� �T�1 ��� a'k!\A� �@ W!@�� O �" �!&!+�5 ��3
 <���� O�" q

��� '��=� �� � k�5 Q� �M��� 6��� ����� . '��E�� O�" �!%� �� �1�E���
��� k�5 �M��� 6��� ����� �1 �T�1 O���"�� a�+��%G+.  

• ��� '����E� �����1 O��@ ���� =	���%� �=	���� . a���� � ?EG+ �� �1�E���
=��@ �� 6�%w�l�� q��E� �����1 O�" q�� �� �M�" ��!H� .� �!�j �1 ���V%

 k�5 q��E� �h O��@ ��	� O�" q�� �T�1 �� '��=� �� � k�5 Q� �M��� 6���
 ��� . �� � �5�� �1 Cs�� C	��
 ^�!+ F�k O�"=	�7�� aq��E� �h �� S


���0 ="�!� F�*�� '��=� �� � k�5 �=	"1 �M��� �3�!�.     
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• ��� <!
 �����1 O��@ ���� =	���%� �=	���� .: �� �1�E��� � O���I� '��5 aQ
=	��@ �� �	%�� ?�� �1 1!�!� O�" q�� =l� <!
 �� . O�" �%&��� �� ���@ �1

11�0 �H� �����1 �&!
 k�5 ;��!+ 6��� �+ �=	���� �� O��*+ .  
• =��@ �� '��=� �� � k�5 ;��!+ � �w�I O��@ ���� �� �1�E��� =	���%� �=	���� .

�5 K�`��� �AH@ �" D�3%� �� ���@ �1 a67 ��� ���1�
 � O��i� ^�!+ k
=� ="�!� F�*�� Q%+��!+� '�!\@ k�5 ;��!+ '�%GHI . �h O�" D�3%� �1

 O��i� =\l� �@ O=	@ ��3@ �� S
 �=� O��=��� Ok�5 a���� �@ �	�� q��E�
=� ="�!� <���� . �!g	� �@ ��3
 'k1�� �� =��� 1��� k�5 D*j ���1��!� �1
1�E��� k�5 <���� �� � ��XY a6!%��5 �� =��@ 1��� k�5 D*j ���1��!� �1 � �=� �

11�0 �� �1�E��� k�5 ;��!+ � <���� O��@ ��i5 .  
•  �5 OV%: 67 �@ �3� O� �YfI � C��H+ k�5 Q� 6���=��� a 1��!� ���@ �1

=���1 �� 67 �i0�@ =\Y � ����=� =�� �1!H� O��=��� . �� � k�5 6�0=	����
@ �� '��=� 1��!� <!Y O��@ �M�" q�� �� �3��" q��� �� �i0�@ " �1�E���

=	��H� .  
• @ �1=��@ �=�1 {%�7 ;��!+ 6��� �1 �Mk�5 ��� ?�H� 1��!� ��� . 6�0=	����

=	��H� �1�E��� ������0 ?%H�+ O��@ O�" q�� �� �3��@ �� .  
•  1!� ��� O�" �0=%�%
 O���1 6����i� �@ �=� �M��� O�"k�5 �� ���@ � �1!@

=	��@ �� �	� ���Hj �� � q��� �� S
 '��=� �� �1�E��� =	���%� . ?%	: �1
 '��=� �� � k�5 �=	"1 �M��� �3�!� �� � �5�� �1 �M�" B`@ 1!�� O1��!�

1!@ ="�!� ���V&� . S
 '��=� =	���%� �5 ��� �M�"k�5 ��!H� �� ��� �+!%4��5
 6����i� ��0=�1 �� �	� ���Hj � q��� ��) 6���=���  (1!@ ="�!� .  

1�5 �="�i� ��	� O��*+ �5�� Q� �1 6�!+ �� �� �=� ����� �R�	I F�H+ . �%&���
=��@ �+��E�� O�" �&!l� C��� =��!+ �� m!� O�" �5�� O��*+ O�" .  
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=���1 �R�� '��%%�+ �@ 1!�i� O�!�j a�=� ����� �R�	I F�H+ ��%�����&� '��*+ �1 .
� � ����=� �!g	� �@1!@ ="�!� ��%� ��� �R�	I �@ ��%�����&� '��*+ O��� :  

•  <!\A� Q�  
• k�5 q��� O��@ �GA� . �M��� 6��� �&V	H@ ���� K� Q� ��%�����&� '��*+ �1

1!@ ="�!� '��=� �� � k�5.  
• �M�" q�� �� � q�� �� �1�E���   ���� �@ ������ O��@   
• q��E� �h O��@ ���� �� �1�E��� ).�� '�!\@ {Gs�����0 �g� �1 �M �" F    

1!� ��(  
• <!
 �����1 O��@ ���� �� �1�E��� ) . ��� <��=�� O�" ��!H� �� O���I� '��5 (  
• k�5 ;��!+ O��@ ���� �� �1�E���  
•  6���=��� ^�!+ �=� �1�1 �i0�@ 1��!� O��@ ���� �� �1�E���  
•  ������0 �@ W!@�� 1��!� O��@ ���� �� �1�E���  
• ���� �� �1�E��� q��� �� S
 '��=� �M��� O��@  ) �M��� a ��%�����&� �3


� ����� 8fe� O�" ��T��
 (...  
  

] .�6 ?�c0P�9 �
�   
�"�0 � 1��� '��%G+ ��%�����&� '��*+ 6!���%
 "1�%0 �� F�*�� O� ���� �@ . �GI

7 �� ���@ �@ 1�	��� �@ 6�!+ �� �� ��%�����&� '��*+ �@ �X@�� �1 1��� '��%G+ � �"���
=� ��!�� 1!�!� F�Y��:  

•  <�� �+���| �@ £&�@ O1f%� |  'k1�� ����� �1�� �X� �1 �k1 1��%G%� 
��� ����0 '�!R O��*+.     

•  DY� �� ��%�����&� '��*+ �� 6�0=		5 �1�E��� 1�=�+|,� <�� �1 �E� 6!%G%� |}}� 
 �@~ <�� �1 �E� 6!%G%� ���|��� �=%��  .  
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•  � 6��@��5 =R�1  ?�� � C\�� ����	�� �@ <V	� �1 �+!%4��5 �� 6�0=		5 �1�E��� �
 ���0��=�� �1�1 F�*�� �� ����	�� d��e �� =��� =R�1  .  

 '��*+ q��� 6�V%� ?���i%@ O���1 ��� O�"k�5 ���0 a1!�!� O�"���7 ���� �@
=�� �1�1 ��\��� 1!`@ �� ��%�����&�:  

•  O�+!%4��5 'k!\A� ) �`� a��V�� F�� ��V�� (  
• K��5   
•  �&�� '��=�  
•  �" ���0��  
•  Q��!�  
•  �T��� O�" Q%�����&�  
•  J��!
  
•  C0 � ���="  
•  �+���3� '��=�  
•  O��@ K���  
•  ����� ^%G@  
•  '�Ife�  

  
 �R
� ^��
�Dell   

 �H3@ �I�3@ 6�@��� � �H%���� '�5�j �@ ��V@ � Q:!5 O�" �5�� ������
 =�=� ^%A� �� �1�E��� ) ����	�� (�� O��@=	��@ �� '��=� �� � k�5 �M� . ?�� �GI 

 �5�� 9�3%: �1 �M�=%� �I!	@ � C%*�+ �H"Dell O�" �5�� ?���l�!� �� ��� 
��� ��%�����&� '��*+ �	%�� �1 1!�!� . �@ B`@ ?�� �1 ��� ��3��� �!g	� ?�=@

 �� �xT"� ?�� �� � ����1�
 ��%�����&� '��*+ �	%�� �1 m!� �5�� �%�w� ����@
*+1�5 �1�E��� 1!�!� K��.  
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Dell ��%��� �1 �� 1!� O=%&!+ �\`� O�"�+!%4��5 �5 ��� ��5�� �"=R �� ��� 
="1 �� ���Y �Y!lj �� � �l%lj 6����i� . O1�\�Y� �%&���Dell �i
 �1 ��07 ��1 �@ 

=�1�0 ��s7 a?EG+ d��e �� �+!%4��5 q��� � O�+!%4��5 'f*� =G� . �!�j ������
 �5��Dell  ��� �=� ��!HI � <��=�� �I�3@ ��%�����&� '��*+ �R�I �1

.m!� �5��  ��� �=� K� d��e �� O��Hi%@ O�"k�5 �M��� �@ �1�Y a . O�"���7 ���� �@
 ������ q��� a 1!�!�Dell���l+ � �1!@ �k1 6!%G%� �1���: a  "�� ?�� q��� =R�1 

1�%0 �� F�*�� K� d��e �� �5�� . �5��Dell� CY  a��%�����&� '��*+�� �1�E��� �
 6���=��� O��@ �� ���7 �3
 �� �1�E��� �@ � x�� ?EG+ d��e �� �� 1!� '����E� �u5�

1�5 �� <���� a 1!� . q��� �@ ��!+ �@�� 6�!+ �� K� d��e �� m!� �5�� O=R�1 
=�1�0 rY�� ���x0 �� B%@ ��%�����&� '��*+ 8!w!� �%H"� � ��T��� �@ . ?�� �1

�1�5 ����� ��� 1��!� �@ 6�!+ �� ���� :  
•    �5�� ��%+�!R �1Dell �� ?EG+ d��e �� q��� 6�V%� a=��@ ��3��!+ �� 

 � B"�5 =R�1�� C%&1 a =��VE%@ K� d��e �� 1!� q��� 6�V%� �@ =R�1 
 91��=� 1!�� ��%�����&� '��*+ O���V� 1!�� O��@ ��e�Y � ?���Dell 

���R "� �� �w�I �+!%4��5=��H . �	�V" K� d��e �� q��� ����=� ��%+�!R �1
 Ok�5 K� d��e �� ���1���� �� � =��H� C%HA+ 6����� Q� �@ �� O��H5 O�"
 �� � =	��H� O�T�1 ��H5 '�V%�*+ =��� �@ F�=Y� a =	��H� �� O��=��� �� 1!�

�5 �M��� �0� �� � �=���H5 {+��H@ K� d��e �� q��� '�%GHI O�" �	�V" �0� k
 �� �1�E��� a11�0 q��� '�%GHI D*j � 6���=��� B��V�� �I�@ K� O�� �@

 �5�� O��@ ��%�����&� '��*+Dell O�� ���@ B��V�� �@ F�!+ � ���\@ 6��l� 
��� �1!@.    

•  �5�� ��%+�!R �1Dell � ��	� q��� a K� d��e �� k�5 q��� =	�7�� �1 a 
 �: a="=� ��1 �� �� 1!� ?EG+ �@ �	�� =��!+ �� 8!w!� ?��9=��� �� �Y�E+�

=��� O��@ O� �=I C��H+ �@ 8!w!� ?�� a =��@ ����1 �AR  K� d��e �� k�5 
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 ���1 ="�!� �T�3@ . ��%� Q� '�!\@ ����	�� d��e �� =��� �H3@ B���0
���1 ="�!`� 1!�� ���=	: ����T� �@�@ ?�� �� � ��� �=� [�X� .  

•  O� �=%lI q��� �@ �X@�� �1�5 1��1 1!�� : Q� �@ �� 1!� ��5 O��i� Q� ��%����
 �� �+ �j�� {+��H@ �=	���� O��@ O��i� 67 O��=�T� a=��H� �� ��s7 �=	����

��� =�=� 6����i� Kx� . ���� K� Q� 1�*�� �@ D%H\+ ��%+�!R �1 ?���@�	@
�=�@ �5 6�0=	���� ���� �@ �3� a11�0 t�A+� �+1�� " t�`+� �� m!� D%H\+

a1�5 =	"�!� 1!@ =%"�!� F=li%
 . �5��Dell �j��e 1�� �G%� �� 1!� ���� 
  ��� ����0 �i%
 1!� O�Y� ���� �� d��e ?�� �� � �1!H� O��� �1�%
 �  

��� ��%�����&� '��*+ �� �1�E��� �H3@ �=HI C�k1 am!� ���0 �� C��!I.  
 ^�0	"
��8� ?��Q9 ^5�
01  
@t�� � �M��%0 CGI ��� C�k1��� ��%�����&� '��*+ 6����� �:  

•  �" �	�V" B"�5 . 11�0 O��� �1�%
 �@!`@ ��%�����&� '��*+ ���� ��%+�!R �1
O�" �	�V" � k�5 �M��� �� CY q��E� �h �@ W!@�� O�" �	�V" a  S
 '��=� 

=@�� �� B"�5 k�5 �M��� �� =�@ q��� �� .  
• B	5��+ �" �1 ��i%@ =��� .�0��� 6����7 ���� �1 �5 ="1 �� �M��� �� 

1��=� 1!�� 67 �%g� �&!H�� O��"�T���� . �� K��5 Q� '�\`i� ��%����
 F�� �@ �i`@ 6�!+ �� a=%M�H� �� ��&�X� " =�� �1�1 q��E� �� m!� K��5 ���1����

=�� �1!H� O��=��� �� O�T�1 O�"V%: �: a"1!H� �="�i� V%� �� a . {%+�+ ?�=@
{�5 ���� �="�i� 6����D"��� a=�� �1!H� =��� ?����� �5 ^+��                

11�0 ��. �3� ���� �@ 6�0=		5 ������ ^�!+ ��i%@ {�5 =��� 6���� ?���@�	@
=�7 ="�!� 1!�!@ �&!H�� ����E@��5 Q� �@ .  

•  �@ W!@�� Cj��� ���� �@ �5 =��@ �=� �j��e O� ��!T@ ���� K� ��%+�!R �1
 a=��@ �=� �%0�1 '��*+ Ok�5 �%�w� �@ �X@�� �1 O��i%@ '�Ife� x�� 6����

���1 ="�!� 1!�� 6����i� O��@ �=� O��=��� .fu� " �5�� ��%+�!R �1
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Dell �1 6����i� a=��H� �h a �w�I �+ =%&!+ �Gj�� �� �� �+!%4��5 �" �%�w� 
1!@ =	"�!� 1!� q��E� �%�w� ?���7 �="�i� �@ �1�Y �gA& �" .  

•   �1�E��� �@ O�" q�� �@ 1!� Ok�5 K�`��� �@ �1�Y 1���� ��%�����&� '��*+ �� 
1!@ =	"�!� �+��E�� . �M��� �� ��� '������ �	%�� ?�� �1 1!�!� O�" ���� K�

1�1 =	"�!�:   
� �  ��� =	: �e q��E� Q� �h 6���   
�  ��Y�� O�" �H%Y �="�i� � <!\A� O=	@��%
 6����  
�6��7 1�*�� 6����  q��E�  �=%�%
 �R�\��� O�"   
�  �=	���� ?�=	: ?%@ k�5 �H%Y �3��l� 6����   
� ��%� 1�!� O�" �!&!+�5 O��@ 6��7 O!*�3� 6����   

• ��0�V@ O�" �!&!+�5 . �1!@ K� O�� �@ �!&!+�5 Q� 1�*�� �@ �1�Y �5�� Q�
���1 ="�!`� 1!�� �3
 d��e �� 67 <���� 6���� V0�" �5 .fu� " B%@ 6����7

� �� d��e �� m!� {�5 �@ W!@�� '�Ife� a=���� �� q��E@ �� K��5 6!%G%� �
 '�Ife� <���� a1�%0 �� ���Y 6�0=		5 ������ ��%��� �1� �M��� 6����7 ����

=�7 �� �g	@ ?�H��%s �� � C�i� ��%3@ a�3
 d��e �� m!�.   
• 6����i� �@ C@�l�� W�+�� 1!�@ .� �1�E��� � ���� {��	� �j��e �@ O�" ��V@� �

O���Y�@ 6���� a�e!@��   6�=@ � �+ ?�HX� O�" q�� �@ 6����i� �@ C@�l�� W�+�� 
11�0 �� D"��� a�	�V" o�R .fu� " Q� �����1 �@ q��E� �h �� S
 O��i�

 k�5 <���� '�!R �1 �� � �=� ?�HX� 1!� q��E� �h �� ��%�����&� ����
&� ���� d��e �� 6�!+ �� aO��i� O��@1!H� ;GX� �� O� ��%����� . Q� ���!H"

 �M��� �3�!� �� � �5�� �� 1=*� =��� �@ C��H+ <�A�!� � �w�� O��i�
���1 ="�!� �� k�5 �=	"1 .  

=�� �� �g	@ O���w �T�1 ���� Q� �5t ��%�����&� '��*+ �@ �X@�� �1 . '��*+
<=� 1�*�� 6���� '�3�!� � �������� �� � 1���� �@ ��%�����&�f��5 O�"  " O��*+ =�=�
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1�1 ="�!� �� . O1��� O�" �	�V" a��3
 q��E� �h �@ �	�� O��*+ O�" �5�� �1
a'����E� �@��1� � �" ?EG+ �@ �M!T`��
 a�" �!&!+�5 <���� � ��: o�R        

�%11�T . �ER �H3@ '����E� �@��1� � �!&!+�5 ;��!+ �	�V" a��%�����&� '��*+ �1
�5 ="�!� C%�1 .=� ="�!� F��� ������� �H%Y �@ k�5 �w�I 6���� {%+�+ ?�=@.  

  
^�0	"
��8� ?��Q9 ��� " 3.�� _�7 ���!  

1�� ��%�����&� '��*+ �@ �X@�� �1 �`� � ��!�1 '�%GHI 6�!	�@ ���7 �� ���1��!�     
�� =	+��I a 1!� �� :  

•  ���� O�� �@ 1!�!� Q%���+  
• O�� �@ ��!��h '������ Q%���+ ����   
• ��Y� ���� �@ 1!� V��H+   
•  ���� �� k�5 =��� �@ 1���� C��H+. ���� �� =��� � 8!w!� Q� ���� �@ ������

��� �T�1 �I!w!� .  
•  6����� �1 1!�!� O�" �1�1 ���� �@ ��%�����&� '��*+ ���� C���+ � W�+��  

� Q� 1�*�� � ����1 1!�� O��Hi%@ O�" ���� ����	�� O�� �@ ������ =�=� ���
��� ?%e�`� Kx� �&� �3%� �G�i� ��5 ��%�����&� '��*+   � ���� �@ ������ 

a 67 �� =��� �G�3� ?���H��   ��� �	%�� ?�� �1 1!�!�  .  
 a1!� �� 1�� ��%�����&� '��*+ �@ �X@�� �1 �1�� '�%GHI 6�!	�@ ���7 �� ���1��!�  

  
  

 �� =	+��I:  
•  ���� K� Q� 1�*��  
•  '����E� x��  
•  ���1�
 q��x
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^�0	"
��8� ?��Q9 ��� G .�Q�   
 ���Y ��!+ 1�!� �3��@ �� ��� 1��!� ��%�����&� '��*+ ���� Q� 1�*�� 6��� �1

1�%0:  
•  6�0=		5 ?%��+ . ="�!`� 1!�� k�5 �w�I 6���� K!� 6�0=		5 ?%��+ 1!�� 6�=@

���1.    
•  �H%Y . a ��%�����&� '��*+ O�" B`@ ?���H�� �� ��� �H%Y �@ k�5 �w�I

 ��� {��	� . � ����1 1!�� 6����i� O��@ �01�3@ k�5 Q� �H%Y �3��l� 6����
 11�0 �� �M��� 6�0=	���� ���� d��e �� �5 �@�i� 1��!� �@ k�5 Q� �H%Y ���!H"

=� ="�!� �3��l� a .  
•  O��i� �@ '�e�+�� . 1!�!� O�" q�� �� 8!	�� O� �I!H*� ��%�����&� '��*+

��=��H� �� �M��� �� O��i� �@ W�+�� O���Y�@ � . O�" ��T��
 a ��%�����&� �3

 � !T�E0 O�" m�+� a �uj�� O�"�k�+ a B��1 ...�	%�� ?�� �1 �M�" ��!H�         

=	��@ �� . � C�i� ���@ '�!R �1 �5 =��H� ��3j� �3��@ �� ���!H" O��i�
� ���
 6�=@ a ��i%@ '�Ife� ���!��1 ��=��� =	"�!` .  

•  O1��!� �GH� �� q��� �� �i0�@ 6���� � q��� �� S
 '��=� a k�5 ;��!+
1��1 �M�V3@ Bl� Q%�����&� '��*+ ���� Q� �%l�!� �1 �5 ��� .  

 � �w�I =��!+ �� V%� ��� O�" �%G@�Y a ��%�����&� '��*+ ���� Q� 1�*�� 6��� �1
11�0 ��%�����&� '��*+ ��� �1 �%l�!� �I�@:  

  
•  ��=" <���� ) �V���(   
•  �T�3H" O�" �����@ �� �1�E���  
•  ���� O�" r%E`+  
•  O����+ ��=��� O�" �����@  
•  �G\� � O���1� q���  
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 a=��H� D"��� �� m!� '������ �3��@ �� ��%�����&� '��*+ �@ W!@�� ��V�� F��
11�0 �� ���!� C�i� �@ m!� 1��!� �� Q� �" F�*�� '�!\	���%s�1.  

  

�^A����7 _�7 �'�	   

  �� �1�E��� � ��!+ ��%�����&� '��*+ �	%�� �1 D�� O�" B`@ �� ���  �����@ 
 �T�3H" O�" ) �	H*�� (=��@ �� . �=� ����0 ��=`@ 6����7 ^�!+ m!� �0���

��� . ��T���� Q� O=	@��%
 �@ �1�Y z`� �" �+ �1!H� �M��� �� 6���� ?�� 6����7
=��@ �R�\��� K��5 .�� �� O��=��� �@��5 a m!� O�" ����E@��5 �� Q� �" �� ��%��

 ��!%3%H5 a ��� �e!@�� ����E@��5 O���1 �5 O1�� a11�0 ) �u5�=j|� �H%Y =R�1 
 K��5 (=��H� �� �����1 6����7 �� �� . ��%��� �1 �� O1��� O�" �%G@�Y a�T�3H" �����@

 ="1 �� ���Y 6����7 .�V" ^�!+ ������ m!� <=� �T�1 ��%�����&� '��*+ ���� 6��  
11�0 �� �1�E��� 67 �� � ����0 ���Y ��!+ 1�!�.  

a�T�3H" O�" �����@ �	%�� �1 =�=� '�i���0 �� ���  q��CPC link(Cost Per 
click (��� . � ����0 ���Y �T�1 ���� �@ W!@�� Q	%& Q� a���� O�� �@ ����� ?�� �1

 Q%G5 m!� Q	%& O�� �@ ��%���� ���1�
 ��G� �H� �@ �e!@�� �5�� ^�!+ a11�0
11�0 �� . �@ �	�� �+��%G+ O�" q�� ?%@ ���%� �&=� am!� q��Banner �����@ � 

 ��� 6!%3%H5 �@ �	�� �T�3H" O�" . �@ �	�� �+��%G+ q�� �1Banner �5�� a
Q3�� F�H+ �=		5 £%G+  1�%0 �� �=�I �@ ��  .O�� �@ O1�� ��%+�!R �1 Banner 

��� �1�1 ��1 �� �� 1!� <!
 �=		5 £%G+ a=��H	� Q%G5 . F�H+ a6!%3%H5 x�� q�� �1
��� ���� K� �=�I �@ Q3�� . �@ �� O��i� O1��� 1�=�+ ���� K� ��%+�!R �1
 <���� ��%�����&� '��*+ ���� ) ���=" ( O��=��� �� �Mk�5 ���7 �� F�=��%" �&�

��� K� �@ ��G� a =	��H	�=� ="�!`� ���1�
 � . q�� �1CPC Q3�� o�e �1 
=	��H� �� <!Y J��i� '�!\@ �� 1!�!�.     
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 G0	"
��8� ?��Q9 ��� G _6�� 3.�0#  
1��1 1!�� Q%�����&� '��*+ ���� Q� O��� �1�%
 O��@ �=HI q�� ��:  

• Enterprise Computing .  W!@�� �3�!� �� � �5�� m!� q�� �1 
�`� �%�+ �@ F�=Y� K� 1�*�� �!g	� �@ �=���� 6���	���5 � ��V�� F�� a ��V�� 

=��H� �� 1!� ��%�����&� '��*+ ���� . �� ��V@ O�" �5�� ���� � 6����7
=	��H� �� �1�E��� m!� q�� . ��� C��!I 1!�� �@ W��i� m!� q�� K�`���
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1�*�� ���=	: d%�!+ q�!�7 ��� �1  1�5 ="�!`�  .  
• ��%�����&� 6�%@�� � 6��%0��� ���� �@ �H%HR '�e�+�� . O�" m�+� �� �1�E���

 W�+�� 1�*�� �1 ��%�����&� �3
 � O�!� O�" F�%
 a�uj�� O�"�k�+ a!T�E0
�h!� ��%3@ ��%�����&� 6��%0��� �@ C@�l��1!@ ="�!� �����5 � .  O�" ��%H5 1�*��

Online���1 ="�!� �%h�+ ���!�7 O�" �����@ 1��GHI �1 O�%THi: ��X@  .  
="�!� �� 6���� ?�� 6��%0��� �@ ��%�����&� O�" q�!�7  �+ 1�1    �@ ��!+ �@ 1�� �" 

=��H� z`i� 1!� �� O�%01�� N	"7 a1!� �M���!+ � C��3� .0��� aO1��!� ?%	: �1 6��%
 a=	��@ ��1 q�!�7 �� � =	��H	� �1�E��� D�3%� �� O��� =	: a�G�k1 �@ ��%+�!R �1

�1=*� a'f�i� 6=� o�e�@ �� S
 "1!@ =	"�!� q�!�7 ���1� �@ �1�Y . O�" ���1
 6��@��5 ^�!+ �5 �1!@ �&��	5 C@�Y �R�	I O���1 ��%�����&� q�!�7 �@ �	�� ���!�7

=�1�0 �� �1�E��� .�R�	Iq�!�7 O �" �f5 �1 m!� �&��	5    � �=i� �1�E��� �&!H�� 
a��%�����&� O�" q�!�7 �1 6��7 �� �1�E��� �@  aq�!�7 =	�7�� <��	5 �@ �1�Y 6��%0��� 
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1!@ =	"�!� .C�k1 �� ��� 6��%0��� ^�!+ q�!�7 N	"7 D%g	+ �%G@�Y D��   �X@�� �1 
��� ��%�����&� O�" q�!�7 61!@ �h!� �@.     
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                                        ^�0	"
��8� ��#  
  
  =	��H� �� <���� �T�=�� O��@ �� ��%�����&� ���� �" 6!%G%� ������ ����	�� 6�=����� .

O�" ���� �&1��   ������ � �=� K!3A� ����	�� O�" S���� ?%&�� �� ��� ��%�����&� 
 67 ��11�0 �� �1�E��� =	H+�=Y �e�+�� ��V@� Q� 6�!	I �@ . ���� Q� <���� 6��� �1

=� ="�!� �e ��k!e O�%3� � �1��30 =	�7�� a ��%�����&� .  
 

 ��0# GE-Mail   
 <�� �1 ��%�����&� ���� ^�!+ �=� <���� F�%
 ?%&��|} | F�� �@ ��=	�� ^�!+ "Ray 

Tomlinson " ��� �=� F�*�� .� CY���R a m!� 1�=��� dlA+ � " F�%
 <���� 6����
1!@ �3%� �+!%4��5 Q� O�� �@ 1!�!� 6��@��5 O��@ . ^�!+ �&���� F�%
Tomlinson  

����	�� O�� �@ 1!�!� O�" ?%��� ���� �@ F�%
 <���� �%G@�Y   ��fI �� �1�E��� �@ 
"@ "1!@ �=		5 �����1 ?%��� 61!H� z`i� �!g	� �@ . E-Mail� a  �1�� �	�� F�%
 Q

11�0 �� <���� F�%
 �=��%0 O��@ �5 ��� . Q	�� D" � �=�@� �1 ��%����	�&� O�" ����
=	��@ �� ��+!5 O�" ?�� '�!\@ {Gs� . ���� 6�0=	���� a��� ?�H� 1��!� ���@ �1

 61�V�� �@ ��%�����&� O�"" DM�Hw"=	"1 B��V�� �� ��%�����&� ���� Q� D*j a .  
  

	
01 F"
� +�1,E-mail   
a�=� �����1 ��%�����&� O�" ���� �="�i� �!g	� �@   S���� O�" �����@ �� �3��@ �� 

1�5 �1�E��� ��%�����&� O�" ���� �=��%0. 6��@��5 �� ���@    o���� �����@ �� 
outlook �� � outlook express a���������� �5�� Eudora �� � 

Pegasus&� O�" ���� �="�i� �!X	H@ =	��H� �� �1�E��� ��%�����.  �� ���1���� 
 �%g� 6�T��� ��%�����&� �3
 '��=�Hotmail �� � Yahoo �� a=	��H� �� �1�E��� 

 �1�E��� a 1!� �� �1�1 B��H� K� �AER Q� '�!\@ �5 �=��%0 S���� �����@ Q�
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=	��H� �� .��� r���� O���1 a 1!� 8!� �� �g	��R �=��%0 S���� O�" �����@        
=	��@ ��:  

•  d��e �� ��3
 m�=	R �1 1!�!� O�" F�%
 F�H+ �3%& B��H� " �" F�%
 ?���	I . "
��� F�%
 ���=�� � 6��� � ����+ a8!w!� a�=	���� �=		5 z`i� F�%
 Q� 6�!	I .  

•  F�%
 '��!�A� ��&�X�� �=� D"��� 67 6�!	I d��e �� F�%
 Q� K�`��� 6����  
• �" F�%
 1�*�� 6���� ���1 ="�!� 1!�� ���7 <���� � =�=� O . Q� <���� O��@

 F�%
 '��!�A� ���1� �1 � z`i� �� F�%
 8!w!� a�=��%0 ��17 �3��@ �� F�%

1�5 ���+ ��.     

•  �@ DM�Hw 61�5 ���w� 6���� ��%�����&� O�" F�%
 �=��%0 S���� O�" �����@ �u5�
=���7 �� D"��� V%� �� F�%
 Q� .!� O�" �����@ 61�5 ��%�t 6���� ?%	�H" m

=	��@ �� ���1 V%� �� �=� �����1 O�" F�%
 �1 1!�!� DM�Hw. 

  
^�0	"
��8� ��# 3.�� 3,�7. F"
� G   

 Q� �@ �3��@ �� 1!�!� �=��%0 S���� �����@ a ��%�����&� ���� Q� <���� �!g	� �@
11�0 ^+�� ��%�����&� �3
 �=	"1 S���� .!� O�" ?%��� �� ���@ O�� �@ 1!�

 6�!	�@ F�k O�"��V�� F�� {\� �@ ����	�� " �=	"1 S���� "�E%�� O�E�� ��� �1     
=	��H� �� . �=	"1 S���� a K� �=	"1 S����telnet �=	"1 S���� a Ftp � 

 ����	�� �1 1!�!� 6�0=	"1 S���� �� �M�" ��!H� a ��%�����&� �3
 �=	"1 S����
=	��@ �� .���� �" 6!%G%� O�" S���� � '��=� �M��� �@ ����	�� O�� �@ �=	"1 S

=	��H� �� �%&��� 6�0=��%0 S���� �@ �g� 1�!� . O�� �@ �=� {\� O�" �����@
�&�j �1 O��� ���� '�!\@ 6�0=	"1 S����   �R�� O�" '�!
 �@ � �1!@ ����� 

=	"1 �� ��� q!0 ." �����@ ���� W�+�� ��g��� �1 �" �����@ 8!� ?�� � ) S����
6�0=��%0 (=	��@ �� �e!@�� '�!
 d��e �� . �3
 �=	"1 S���� �����@ Q�

 ?��+ �1�� �1 ��%�����&� ) ���!�7 �&�j (=��H� �� CHI ��� '�!\@ �&�j:  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 103 

•  Q� O���1 �=	"1 S���� O�� �@ z`� �"Account � <���� �!g	� �@ 
��� ��%�����&� ���� �����1 .  

• ��1���� �� Q� �" O��@ O���1 �Account �1 �	�� �1�� C��� Q� a=	��@ �� 
11�0 �� ��%�t �g� 1�!� �=&!�.      

•  a=	��@ ����1 �� �R!\`@ z`� O��@ ��%�����&� ���� <���� �@ C��H+ ���1����
=	��H� <���� �=��%0 S���� �����@ Q� �� �1�E��� �@ �� �	�� F�%
 Q� �3��@ �� .

� �@ a F�%
 6!H� �1��7 �� S
 �H51 61�i"<����" �=��%0 O��@ �g� 1�!� F�%
 a
=� ="�!� <���� . �=	"1 S���� �����@ �@ �=��%0 S���� �����@ �&�j ?�� �1

 O��@ �� �g� 1�!� '��!�A� � �=��%0 a�=	���� ��17 O��j F�%
 � ���Y�@ W�+��
=��H� �� <���� �g� 1�!� �=	"1 S���� .  

•  '�Ife� ��� ?�H� �=	"1 S���� �@ {��	� ���� Q� �@ �� �=� �����1
 F�� �@ 1�� �" O��@ �5 �	�� C��� O�����Account���w� a�=� 1�*�� O�        

=��H� �� .  
•  �%g� �T�1 '�Ife� ��� ?�H� �=	"1 S���� : V%� �� F�%
 �����1 ����+ � 6���

=��H� ��%�t .=��%0 Q� O��@ �T�1 ��%�����&� O�" ���� <���� '�!R �1 �
�=	"1 S���� a ���   �	�� C��� O����� �@ �� �=� �����1 O�" F�%
 ) O��j

�e!@�� O�" F�%
 (=��H� �� ���w� . S���� �����@ �� ��%�����&� O�" F�%
 �=��%0
=��H� �� �1�E��� ��%�����&� O�" ���� �="�i� � �����1 �!g	� �@ 1!� �=��%0":  

•  �=	"1 S���� �� �=��%0 S���� �����@ �	�� C��� �� �`3� Q� �5 ="�!� ��
=��H� <���� �� �=��%0 z`� �@ W!@��.    

•  �� �	�� C��� '��!�A� �5 ="�!� �� �=	"1 S���� �� �=��%0 S���� �����@
=��H� oxj.  

•  O�� �@ �" F�%
 O��j �	�� C��� O��� ��%�t �@ �1�Y �=��%0 S���� �����@
��� 1!� �+!%4��5 .  
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• �%�t �	�� C��� �1 6�!	I �@ �5 =��@ �e!X� <��=@ �=� �"�� "=���1 1!��.       
•  �e!@�� ?���	I ���� �@ �" F�%
 F�H+ �3%& B��H� �@ �1�Y �=��%0 S���� �����@

��� .  
���R m!� <�u� "6�i� �� ��%�����&� �3
 �����1 � <���� �1�� ��%3@ D�3%� Q�     

1�1 �� .3
 ��Y�� D�3%� Q� ����@ �@ ���1� �1���1�
 D%"�!� ��%�����&� �.  
^&��" ^�0	"
��8� ��# V��0�   

 Q� O�� �@ �5 �1!@ '��E�� �=	"1 S���� �1 O���1 ��%�����&� �3
 ��Y�� D�3%�
=�1�0 �� ����� ?%��� .  

 �=	"1 S���� a6�0=	"1 S���� �� ���SMTP(Simple Mail Transfer 
Protocol (�%&!�3� � �1!@  �&���� O�" F�%
  ) ���� ( �� a��%�����&� O�" ����
1��1 �=�I�@ . aF�1 �=	"1 S����POP3( Protocol Post office (  � �=� �=%���

 ������1 O�" F�%
 �%&�=3� ) 1���( 1��1 �=�I�@ ��  . �� Q� �" ��T��� ��� C��
="1 �� 6�i� �� �=� ����� 6�0=	"1 S���� .  

  
 �=	"1 S����SMTP '�!
 �@ �� �=	"1 S���� � POP3 '�!
 �@ ||� q!0 

1�1 =	"�!�.  
 3,�7. F"
�SMTP   

 �����@ a=%M�H� �� ��%�����&� ���� <���� �@ F�=Y� 1!� �=��%0 S���� d��e �� ��%����
 �=	"1 S���� �@ �=��%0 S����SMTP W�+�� a��%�����&� O�" ���� <���� �!g	� �@ 

=��H� �� ���Y�@ . �=	"1 S����SMTP 6�0=	"1 S���� ���� �@ ��� ?�H� a1!�!� 
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SMTP <���� �!g	� �@  ) ;��!+ (=��H� ���Y�@ W�+�� ��%�����&� ���� . �!A� ��� C��
="1 �� 6�i� �� m!� �=	"1 S���� 1��GHI .  

  
 �3��@ �� a�=��%0 S���� �����@ ^�!+ ��%�����&� ���� <���� �!g	� �@ 6��@��5

=	"1 F�*�� �� F�k '�H%g	+ . �H� ��%�����&� �3
 ��17 =%	5 ���
Ali@Test1.com ���@ O�"������
 D%g	+ 6��� �1 a=��@  �=��%0 S���� ��) 6�!	�@

<�u� :Outlook(11�0 z`i� �3��@ �� ��%�����&� �3
 �=	"1 S���� F�� a       
 ) ��%�����&� �3
 �=	"1 S���� F�� =%	5 ���mail.test.com=��@  .( �� S


 �H51 61�i� � ��%�����&� ���� 61!H� �1��7"<����"=� ="�!� F�*�� ��� '�%GHI a :  
•  �����@Outlook express �=	"1 S���� �@ aSMTP1!�!�   �1

mail.test|.com '�!
 d��e �� ��=��H� �� ���Y�@ W�+�� a .     
•  �����@Outlook Express �=	"1 S���� �@ SMTP �@ ����Y�@ �� O� �H&��� 

 �=	"1 S����SMTP 6fI� �� F�%
 '��!�A� � �=��%0 � �=	���� O�" ��17 a 
=��H� �� .  

• =	"1 S���� �SMTP �=��%0 ��17  ) <�u� 6�!	�@Reza@test1.com (  ��
=��H� �� D%3l+ �V*� B`@ �1 �@:  

�    �=		5 �����1 F��)Reza (   
� ��!j F�� )test1.com (   
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• ��%+�!R �1  F�%
 �=��%0  O���1    �=	"1 S���� 6�H" O�� �@ ��3
 m�=	R 
 �=	"1 S���� a =��@SMTP �01�3@ �� �=� �����1 F�%
  S���� ��%��� �1

 �=	"1POP31�1 ="�!� ���Y  . F�� �@ O� �����@ �� �	%�� ?�� �1"Delivery 

agent ) " ;��!+ S��p7 (11�0 �� �1�E��� . O�� �@ F�%
 �=��%0 ��%+�!R �1
 �=	"1 S���� a =��@ �T�1 O� ��!jSMTP ��!j �@ W�+�� O���Y�@ =	���%� 

 ��� �e!@�� .  

  
• �=	"1 S����  SMTP �@ a DNS ��17 �5 ="�!� �� �� �� � W�+�� W!@�� 

aIP �=	"1 S���� �@ W!@�� SMTP��@ O� 8fe� �@ �� �e!@�� ��!j n=��.    
 )O�� �@ ��3
 m�=	R O���1 F�%
 �=��%0 �5 ��� ?�� ���4��5 6�H" nn �+!%

����n%� �=n �3 .( ���1� �1DNS ��17 a  ) O�" ��17 �� �(  IP  �@ W!@�� 
 �=	"1 S���� ) 6�0=	"1 S���� (SMTP FfI� �� �e!@�� ��!j �@ W!@�� 

=��H� �� .  
•  ��!j �1 1!�!� �=	"1 S����Test1.com �1 1!�!� �=	"1 S���� �@ 

 ��!jTest2.com '�!
 d��e �� ��� a =��H� �� ���Y�@ W�+� . S����
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�=	"1   SMTP ��!j �1 1!�!� Test2.com �� 67 � �����1 �� �&���� F�%
 a 
1�1 ="�!� ���Y �=��%0 �@ W!@�� ��3
 m�=	R �1 .  

  
 �=	"1 S���� ��%+�!R �1 ��!j �1 1!�!�Test1.com �@ W�+�� O���Y�@ �@ �1�Y 

 �=	"1 S����SMTP ��!j �1 1!�!� Test2.com �1 �g� 1�!� F�%
 a 11�T� 
1�%0 �� ���Y �@!� �1 ��� �GA� .�=	"1 S���   SMTP �����@ �� �" ?%��� �u5� �1 

 F�� �@ O�SendmailH� �1�E��� ��%�����&� F�%
 Q� ��Y�� <���� O��@  F�%
 O��@ � �1!
 F�� �@ �ER �� arR �1 1!�!� O�"sendmail queue11�0 �� �1�E���  . �����@

SendmailO���1� '�!\@  )O����+ ( �1 1!�!� O�" F�%
 1=*� <���� �1 ���
 =��H� �� rR .fu� " �" ��� ?�H�|� �� <���� O��@ 1!� 1=*� qf+ ���� �l%Y1 

="1 F�*�� .� ���: ��x0 �� S
 �	� ���%
 a ��%�����&� ���� �=		5 <���� O��@ �I�
1!� �� �1����� a ���� <���� �1 <���� 1!�� �@ . O�" �����@ �u5� a��� v	
 �� S


 O=	@��%
SendmailF�%
 ;��!+ �1 �%l�!� F=I �@ �	� ���%
   <���� O��@ ��       
=���1 ��.  
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��&� �3
 �=��%0 S���� ?%@ �+�Ife� �&1�� �=	"1 S���� � ��%���SMTP �@ 
=	��H� �� ���Y�@ W�+�� �T�=�� �@ a���!� � �	�� �1�� 6�@� Q� �� �1�E��� . �����@ �=�@� �1

�=��%0 S����  z`i� �� F�%
 '��!�A� � �=��%0 � �=	���� ��17 a ����� �� 1!� 
1�5 ="�!� ) . �����@ �� �1�E��� �@telnet �=	"1 S���� �@ 6�!+ ��  ��%�����&� �3


 '�!
 d��e �� ���1�5 ���Y�@ W�+�� .( �=	"1 S����SMTP O� �1�� '��!��1 �� 
 �%g�HELLO,MAIL,RCPT,DATA �  ...=��H� �� �1�E���.    
• HELLO . �=��%0 S���� �����@ �����  
• EHLO .  ����� ��!+ �&�j ���!��1 � �=��%0 S���� �����  
• MAIL FROM . �=	���� 61�5 z`i�  
• RCPT TO .  �=��%0 61�5 z`i�  
• DATA . =	5 �� z`i� �� F�%
 '��!�A�.  
• RESET .  O��@Reset1!� �� �1�E��� 61!H� .  
• QUIT . =��H� �� ;XY �� W�+��.  
• HELP . =��H� �� �M��� �� F�k '�A%w!+ '��!��1 �@ �X@�� �1.  

  
 3,�7. F"
�POP3   

�=��%0 S���� �����@ �� �1�E��� �@ ��%����   �����1 �!g	� �@ �� 1!� ��3
 m�=	R a
 �=	"1 S���� �@ m!� �����@ a=%M�H� �� ����@ ��%�����&� O�" ����POP3 d��e �� 

 '�!
||�=��H� �� ���Y�@ W�+��  . �=	"1 S����POP3 F�� Q� �@ Account � 
1��1 ��%� �!I V�� . �=	"1 S���� a �H� �!*� � ���I� =%��+ �� S
POP3C���  O�" 

�e!@�� =��H� �� D"��� �� 6��7 �@ �@�%��1 6���� � <��� �� .  
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                                             ^�	
��� �.��  
 

   '!R B`
 �R�I �1 ����	�� ) �=R(   �� O�%THi: 'k!A+ V%� a��!\+ � 
��� �1��7 1!�!@ .1 <!A+ ?���H�� a�����	�� O�"!�1�� �� �1�E��� �� �1�E��� �	%�� �

<�� �� !�1��   |}��  ���  . <�� ����� �� �����	�� O�"!�1��|}}� O=� ��!+ 1�!� 
=�� ����0 ���Y ."!�1�� �� �1�E��� �@n���R ^�!+ � CA� �" �� 6�!+ �� �����	�� O� "�n Q  

1�5 �=%
 �@�%��1 a�=� �i�	� '�Ife� �@ �+!%4��5 ��T��1.   
 �@ !�1�� �� �1�E����� a'�Ife� �i� �!g	�    <�� C���� |}��=�1�0 [�X�  . <�� �1

|}��a�!�3�V+��+ 8�=@� �@ 6��VH"  =�1�0 <��=�� � =�� '=i@ !�1�� �� �1�E��� .
 �@ ��!+ �@ � [�X� D�� � �3%@ 6�Y C���� � D�3%@ 6�Y ����� �1 �����	�� O�"!�1��

�=�1�0 ���!� <�l��� �@ �I�3@ ����	�� �������= . O�"!�1�� �@ �@�%��1 O��@
����	�� � �\`� �+!%4��5 ��T��=�� �@ �����	��  ��� ��%� .   ����	�� �@ �@�%��1 

aC@�5 6�=@ '�!\@  aC%�!+� �1 �� �����	�� O�"!�1�� �� �1�E��� 6����   PDA ?EG+ � 
��� �1�5 D"��� �&!G� O�".  aC@�5 6�=@ O��"�T��1 =�=� C3�  �" �%G@�Y O���1  O

1!@ =	"�!� �����	�� O�"!�1�� �@ �@�%��1 �!g	� �@ O� �1��30 .  
  

^�	
��� _�7�.�� _��I'    
a��	� �M!�1�� O��"�T�3�� '�Ife� �i� �@ �X@�� �1 �=HI ��1�=A� �1 O���1         

=	��@ ��:  
•  �=	���� ��T�3�� '�=Y )k!H�� " =\��miles (  
•  ����1 C@�Y �M!�1�� ��!�� ) �"=R  =��@ ����1 1!�� ��� ?�H� �GA� ��T�3��  

=	��@ �H� �M�%����� ��1�=A� O���1 �����	�� O�"!�1�� . '�Ife� ��i��� ?���@�	@
C@�Y am�� �1 �����	�� O!�1�� Q� ^�!+  1!@ ="�!� K�s �1 6=%	�  .  
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��� �1��30 ��%3@ �����	�� O�"!�1�� C%3���
 .@ �3��l� �1 �����	�� O�"!�1�� O�"!�1�� �

���R �5 ��	� "a=	��H� �� �1�E��� '�Ife� B`
 O��@ '!R ��   �� �1�E��� 6���� 
a����\+  aQ%���0  a?��  �M��� V%� �� �=�!	� �@ C@�l�� W�+�� � �e!@�� O�" Q	%&        
=	"1 ��.  

     O1=��� 1��!� �1 6��7 �� �1�E��� �����	�� O�"!�1�� 1��GHI �%"�� �@ ��!+ �@
�%R!+ 11�0 �� .fu� " �1�E��� aK� �@ �	�� O�" q�!�7 �� � ���!�7 D�3%� Q� �1

��� �%H"� VM�j ��%3@ '�Ife� �i� �!g	� �@ �����	�� O�"!�1�� �� . �����	�� O�"!�1��
�R!\� '�Ife� �i� O��@ ��!�� �� O� �1��30 r%e �� "�1�E��� Q��!� �@ �X@�� �1     

=	��H� ��.     
  

�Q�^�	
��� �.�� 3�A��� G .   
1!@ ="�!� ��%� ��� '������ �@ �����	�� �M!�1�� ��T�3�� Q� 1�*�� �!g	� �@:  

• CD player   
•  Q� �%u�+ �@ W!@�� O�" ��V�� F��Track Q� �� Q��!� CD Q3�1 1��" �@ 

 �+!%4��5  
•  �=R ^w � B����� O�"��V�� F��  
•  ?����%�  
• Mixer �+!R O�"   
• Equalizer a   Compressor   
•  �=R '��5  
•  O�" ��V�� F�� ���H�@ �R�\��� �+!%4��5encoder   
•  �=	"1 S����Streaming media   

11�0 �� <��1 ��� Cj��� �����	�� O�"!�1�� d��e �� '�Ife� �i� O��@:  
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• =�1�0 �� 1��� �g� 1�!� �+!%4��5 �@ �=R '��5 Q� d��e �� �+!R '�Ife�.  
•   am!� D�3�  �Ife� ���� �@ �� ������1 �+!R 'StreamingC�=+  =��H� �� .

a������1 �+!R ' �Ife�  �@ <���� �1��7 O��� �1�iY �� S
 � O��� ��!H�
=� =	"�!� ����	�� O�� .  

• =�1�0 �� <���� �=	"1 S���� O��@ a�=� �1�i� �+!R '�Ife� . S����
�3��@ �� �=	"1  ��	�� �@ k�@ =��@ O�	�
 Q� O���1 =��@ �� .  

•  � �1�5 ����	�� O�� �@ �+!R '�Ife� <���� �@ F�=Y� �=	"1 S����
 O�"��V�� F�� O���1 �5 �=�!	� O�"�+!%4��5Player �� � Plug-ina=	��@ ��    

1!@ =	"�!� 6=%	� �@ �1�Y .am!� O�"��V�� F��   �+!R ' �Ife�stream 
�=	"1 S���� �� �=� �����1  �5 �+!R �@ ��  	� C@�Ya=	��@ �=�!	� ^�!+ 6=%   

=	��H� �� C�=+.    
1!� �� �1�E��� ����	�� O�� �@ '!R �w�I O��@ '��E�� q�� �1 �� : 

Download � Streaming media .  q�� �1downloada    �+!R C��� Q� 
11�0 �� ��%�t �@��5 �+!%4��5 O�� �@ . �%g� �1�i� O�" ����mp3a  ?���&��=�� 

R O�" C��� ���� O��@ �+!Download=	��@ �� 61�5  ) . C��� 8!� �" <����
 O�" ���� �� � �" ���� K� ^�!+ �+!RFtp��� ��x
 6���� .(  

 q�� �1 Streaminga   ���R ��G@ 11�0 �H� ��%�t �+!R C���  "=� ="�!� B*
 .
�*�� ��V�� F�� �� �� O�%0 ���@ �@ � ���!%
 '�!\@ m!� q�� QH�@ '�Ife� ��i��� F      

 1�%0 �� :Encode   � Server � Player .  ��V�� F��encoder �+!R '�Ife� 
 ���� �@ ��streaming=��H� �� C�=+ .  

 F�� � �1!H� ����	�� ��� �@ ����1 C@�Y �� �=� C�=+ '�Ife�a �=	"1 S���� 
 ��V��playera   ��� '�Ife� �@����@ <�=3�  .aD%l�3� BA
 �1  "��V�� F��  O�

encoder  �    Streamer=	��H� �� �%&��� 6��VH" '�!\@  . �� �+!R '�Ife�
 �� S
 � ��x�+ �e!@�� D�3%� �@ �=R '��5 d��eEncode F�� ^�!+ ���7 61!H� 
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 �=	"1 S���� O�� �@ �e!@�� ��V��streaming���0 =	"�!� ���Y  . �@ ��!+�@
a�+���A� '�%GHI Ok�@ D*j  �=	"1 S����Streaming S���� Q� �3��@ �� 

=��@ �R�\��� � =	H+�=Y �=	"1.    
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                               �7 ����/
9�0E'�R /   
 

  �I!H*� C��� ��� Q� �# ��  ��"�T��1)��T
�: a�+!%4��5... ( �@ �5 �1!@
e�+�� q�� Q� �� �1�E���,) @�5M!�1�� ��!�� aC,���!"�� a ( ;@�	� J����� �!g	� �@ �

��V%�,) �T
�: (lX	� ;@�	� J����� �,) C���( � C\�� �T�=�� �@ ,=�1�0  . �" ���
�,M�" ��� ��� C��� � �=� ^+�� V%� �T�=�� �@ =	��!+ ,=	��@  .  
9U,�� V0�/ �7 ����   

�" ���#�+!%4��5 #�" �E&!� ���� �@ �� #��E�� +,=	@ D%3l+ #� ,=	��H�  . �1
��@ �@ ���1�,=	@ D%3l+ ?���&��=�� �� #�" #� ����� 1!�!� ,11�0  .  

  ,�� V0�U9/<�e" W�	 Z��� 
�   
�"�+!%4��5#�=HI ���0�1 �@ �e!@�� r���� 8!� �@ ��!+ �@ �� ��� �1 1!�!�  :

 6�0=	"1 S����)Servers ( 6�0=��%0 S���� �� �)Clients ( D%3l+�,=	��H�  .
M�"�+!%4��5,��@ �5 ��� �1 # +��=�� �" S���� �"�+!%4��5����,�M��� ��  �, a=	��H� 

�=	"1 S����  � �=%��� ,=�1�0  .M�"�+!%4��5,�" S���� � '��=� �� �5 # �=� �M��� 
� �1�E��� 6�0=	"1 S���� ^�!+,� �=%��� �=��%0 S���� a=		5 ,=�!�  .  ��� �1

�"# Client-ServerH� ��� �1 �+!%4��5 Q� a, � �=	"1 S���� 6�!	I �@ D" =��!+ 
�E�� a�=��%0 S���� 6�!	I �@ D"#=��H� �E%�� .   

  
�" ��� �1# Peer-To-Peer� �+!%4��5 Q� a ,=��!+  S���� '�!\@ D" 

�E�� �=��%0 S���� '�!\@ D" � �=	"1#=��H� �E%��  .  
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 ��� Q�LAN   �V�� �� �&�j ?��+ �1�� �1#��� �=� C%�i+ ��� :  

• H�� 
9�0E'�R ".� . � ��� Q�,+ =��@ �+!%4��5 =R =	: C��� =��! . CY�=j
��,� �"�+!%4��5 �� ,11�0 z`i� �=	"1 S���� 6�!	I �@ �3��@  .       

 )+�!R�1, 8!� �� ��� �5 Client-Server=��@ .(  a�=	"1 S����
�+!%4��5#���� ��3" �5 ��� ,C��I D�3%�  �� �@ #=� ="�!� {\� 67  .  

•  ���� ?��R .,> G)NIC(��@ # ��T��1 �" .M�" '��5 �%g� ��� '��5, 
��@ �5 ���#� �1�E��� �+!%4��5 �1 �=R � F1!� ,11�0 .   <!�3� ��� '��5

"=������ a<�l��� a�����1,��� ��%�t � #��� ��� <!e �1 '�Ife� �Y!�  .
�" '��5 m!� r���� F�*�� �!g	� �@#���1 ��� # ��0�x0 � �g��j a�=���1�
 

R�\���," 1!� =	�3 .  
,�� V0�U9/f�8�#�9 Z��� 
� /  

  !T&�#�=	" ,p!&!
!+ a�"�+!%4��5 <�\+� ��� �=� �1�E��� #� �=%��� ,1!�  .
p!&!
!+#��@ �=� K�`��� #��� �1�%
 #G��I a�" ��� , o�e�@ � ri5 ��� �1 D�� 

1!@ ="�!� ��� �1 ��X� 61!H� .p!&!
!+ Q� K�`���#H� ��� , W�+�� 6�=@ =��!+ 
@�" q�� � <�l��� ^%A� �#11�0 [�X� ^� �� �1�E���  .p!&!
!+ 8!�#@�`��� , ��� 

�H%l�3� a�T�=�� �@ �"�+!%4��5 <�\+� "�" q�� � <�l��� ^%A� 8!� �@# ^� �� �1�E��� 
� �%h�+,1��x0  .p!&!
!+ D%l�3� �%h�+ �@ ��!+ �@#@�`��� ,i5 C@�5 8!� �1 , �	�V" � 

�"#�@ W!@��  � a67,@ p!&!
!+ K�`��� �@ C��+ � �Y1 �@ �3��# �H" ��� Q� 
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���H0 .EG�`� C��!I,p!&!
!+ Q� K�`��� ��� #� [�X� �	%�@ ,1!�  . ?�� ?���H��
��� C�t [�i@ C��!I :  

� ��I7 . ��@ �5 <�l��� ^%A� 8!� �"# ��� LAN� ����� �1 a11�0 K�`��� , �3��@ 
�%
 6�H���� Q� �1 ��� {\� '�%GHI��� �1#11�0  .=	�7�� m!� '�%GHI#�k!e , 

�" <���5 {\� ���#��� 6�H���� �1 �" C@�5 �!I CA� � �" C@�5 �@ �e!@��  . �1
i5 C@�5 <7 �=�� �&�j,�   �" <���5 1�*�� #� �e!@�� , � o�\+ �� CY �3��@ 

�%0���@#=��@ ����0 F�*�� 6�H����  .� <�j��@,�	%�@ ��� {\� �	�V" �3��@ 11�0 .  
�
`# g�;&	� / . ��,���V� �� #�" ��� # LANM���!+ a, � �" �1�1 q��1�
 

01��30,��� ^%A� Q� �1 �" ��0 ;��!+ �  .+���A� 6�!+ {%+�+ ?�=@, � D�3%� 
���0 ="�!� ���Y 6�0=		5 �1�E��� F�H+ ��%��� �1 1!�!� ;@�	� . V%: �H" '���1� �1

1�5 ="�!� �%%�+).��1� F��!&#a   � ��Y�+�  .(...p!&!
!+#@�`��� ,� ,01�3@ �3��@ , 6���� 
=	@��%
 �%%�+#=��H� D"��� �� ��� �1  .fu� ""�T�3��,� �Xl� �� �� # �T�1 �Xl� �@ 

D%��@ ��� �1 =�=� ��T�3�� Q� 1�*�� �@ �1�Y �� � <�l���.  
p!&!
!+ 8!� ��#�" ��� �1 v��� # LAN� �1�E��� ,11�0 :  

BUS  
STAR   
RING  

f�8�#�9/ BUS   
  ��,p!&!
!+ ?���*��� �� #��@ �" #��� �1�%
 #�" ��� # LAN���  . <=� �1

GR� '��l� 6!�� 6�!	I �@ C@�5 Q� �� m!�,�"�+!%4��5 F�H+ � �=� �1�E��� ��� �1 # 
 ��� �1 1!�!�)�=��%0 S���� a�=	"1 S���� (C\�� 67 �@ �,=�1�0  .  
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��I'/f�8�#�9 / BUS   
•   2��R =�K +.�� VR .  F�H+ <�\+� ��� <�l��� ^� Q� �� �1�E��� C%&=@

p!&!
!+ �1 a�"�+!%4��5#H5 C@�5 �� m!� ,� �1�E��� ,1!� .  �I�@ m!� 8!w!�
*�� � {\� �	�V" 6=�7 ?%��
��%�i
 ��� �1 F�k 'f%�3+ 1�, ="�!� ��� 

1!@ .  
• 3.�� ���X��  .p!&!
!+# BUS���1 #��� �1�� ������ Q�  . m!� <=� �1

���R "��@ C@�5 Q� ��#� �1�E��� '�Ife� <�l��� ,1!� .  
• +��- �&��9 .� �� =�=� �+!%4��5 Q�,�j��@ 6�!+ ,� �Xl� �1 # ���w� ��� �� 

1�5 .���w� '�!R �1��"�T�3�� 6=� #� a�	HT� Q� �1 ��i%@ , �� 6�!+ 
M�" �=		5 ��!l+, F�� �@ Repeater1�5 �1�E���  .  

 
f�8�#�9 Y�&'/ BUS   

•   �� Y0> +.�� 2�N'� . 01�� ��	�� �@,p!&!�!+ �1 1!�!� # BUS ���@ 6���� 
� B"�5 �� �����,&� a=	"1 ,1!@ ="�!`� �1�� 67 ri5 ��X� ���@ '�!R �1  .

�1M�" ��� ,p!&!
!+ �� �5 #� �1�E��� m!� , ��0 �" �1 ��� <��	5 a=	��H� 
���1#� ��X� ���@ '�!R �1 � �1!� ��V5�� ,1��� W�l� �3��@ # �!g	� �@ 

���@ � =�1��@ ��X� z%`i+,=�1�0  .  
•   ��� 2�N' h�;X +.
R �8"I� .+�!R �1,p!&!
!+ �1 �+!%4��5 Q� �5 # m!� 

 a11�0 C�i� ��:1�,GA� �1 �� �+!%4��5 �3��@ , ;�� ��� C\�� ��� �@ �5 
1!H� {%I .� ��� 1��!� �1,1�5 �=� ��� �� �� ��0 Q� 6�!+  . ��%�&�j �1

� �	HT� Q� F�H+ a=��@ <�l��� ^%A� �1 <����,11�0 ���� ��� �� �3��@  .  
• �7 3,��R��
�9 �07�' . ��@ ���1��!� �1# �=		5����+ �� ��� ���!+  �1�E��� �"

�,+��%%�+ ��� ������ �1 ��� ?�H� a11�0 ,1!� �1�1 V%�  . m!� 8!w!�
�%0���@ FVG�3�#��� ��� �!\`� 'k�\+� 61!H� ���w� � ��i%@ C@�5 .  
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         f�8�#�9/ STAR   
  p!&!
!+ 8!� ?�� �1#&=� �� a��� z`i� 67 F�� �� �5 ��!T��H" , �%� 

"����� "� �1�E���,11�0  .�"�+!%4��5 F�H+ <=� ?�� �1#k!H�� ��� �1 1!�!�  " Q� �@
��� ��T��1   F�� �@  " K�" "=� =	"�!� C\�� .  

  
��I'/f�8�#�9 / STAR   
• 1.������� F"
�   .p!&!
!+# STAR+ C��� 1�=�#&�\+� W�l� �� , Q� �1 

V5�� �Xl�#���  .0���,S���� � ������ �1 �%%�+ m!�    6��7 �� ���     
�,=��H�  .  

• 3�A��,� =�H9� 
7 �. . &�\+� W�l�,�+�t ��� �1  "=	�3" <���� =��3� . �1
p!&!
!+# STAR  ^� 67 ���� �I�@ a<�\+� Q� �1 <����    � ��� �� 

M�1� <���� � S����,��� �!@V� ^�  .�%h�+ m!� '�%GHI# ���� 1��GHI �1 
�"�+!%4��5#���x0 ="�!`� ��� �1 1!�!� .  

• IR
' =
��R/�� Y0> " � . �Xl� �5 �G�3� ?�� �@ ��!+ �@  V5�� #  �H%l�3�  " �@
01�3@ ��� �1 '�1���� � 'k���� a��� C\�� ��� �1 1!�!� ��T�3�� �", 

z%`i+  �1�0 =	"�!� ���� � = .  
• �7 D"�/��0��. 3.�� � . V5�� �Xl� Q� C��� ��� �1 <�\+� �"# ��0 Q� � 

���, ���  .�&�j ?%	: �1,@�%��1 , �����1 � <���� ��j <�l��� ^%A� �@ 
���1 '�Ife�#H���!T&� ,1!@ ="�!� �1��  . 

f�8�#�9 Y�&'/ STAR   
• 2��R =�K +.�� .�6 . �Xl� �@ ��0 �" D%l�3� <�\+� C%&=@V5�� #1��� ��=l� a # 

� o�\� C@�5,1!�  . a��� D5a��� F�H+ �@ �3� C@�5 �	�V" ��	�� �@ ��!+ �@
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i5 <���5 �1 D5��+,%�i
 � {\� �@ W!@�� CM�3� � �" C@�5 ��� ��, ���7 
��!+ C@�Y �!X@,1�1 ="�!� B��V�� �� �" �	�V"  .  

• �&��9 +.�� 2�N' . � �@ =�=� ��0 Q� 61!H� ���w� �� <�\+� Q� FVG�3� ��
V5�� �Xl�#��� =�=� ��0 �@  .i5 C@�5 6��� �1 ��	�� �@,	%@ B%
 ,�" # F�k 

� ����0 �g� �1 ���!+ ���,&� a1!� ,��@ �1 , <!e ��%���� �%g� 'k�j 
1���#� �I!H*� <�\+� �� � �1!@ ��%� 1�!� C@�5 �� #�" ��0 �� # B%
 C@�Y �%s 

	%@,��� ���!+ a�%&�� 1�5 ="�!� ���!� C�i� �@ ��  .  
• A����"�IR
' �;U	 �� / . +�!R �1,V5�� �Xl� �5 #) K�" ( C�i� �@ ��� �1

1!@ ="�!� �1�E��� C@�Y�%s ��� F�H+ a1!� ���!� . 

  
f�8�#�9/ RING   

p!&!
!+ 8!� ?�� �1#^+�� �T�=�� �@ �lGj Q� '�!\@ �"�+!%4��5 F�H+       
�,=�1�0  .!%4��5 F�H+�"�+# ��� �1 1!�!� )�=��%0 S���� a�=	"1 S���� ( Q� �@

� C\�� a��� ��3@ ����1 Q� '�!\@ �5 C@�5,=�1�0  .m!� <=� �1   � �1 �@ ��0 �" 
��� C\�� 1!� ���*� ���3H" �1 ^l� .=�@ ��0 �@ � �����1 ���*� ��0 �� '�Ife�# 

� <����,=�!�  . �5�j ��� Q� �1 ^l� �" �1�1 ?���@�	@"�T�3�� �� � �1�5, �@ 
� �=%
 <�l��� �T�1 ��T�3��,=		5  .  

  
��I'/f�8�#�9 / RING   
•   2��R =�K +.�� VR . G@�5 <!e,� ����0 ���@ <=� ?�� �1 �5 , C@�Y a1!� 

!&!
!+ �@ �3��l�p# BUSH5 <!e � �1!� ,1��1�@ �1 ��  .0���, �I�@ m!� 
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 'k�\+� 1�=�+ B"�5)�!����5 ( �� ��� �@ 1�H�I� {��w � �=� ��� �1
1�1 ="�!� B��V�� .  

• 5�i% �� 6�0	�NR 2��R �. ?���&N	� ��! j�X �.�� ,7���	 . �1�E��� C%&=@
\��� aq� ���3H" ��0 �@ ��0 �" <�\+� ��� C@�5 Q� ��M�" CA� ��, 

i5 C@�5 �!g	� �@ ���,+���w ,���1 ="�!`�  .  
•   ��	 
�0% ��! Y���'/  .�!� �%� �� �1�E���# �I�� ¡�� ?��� k�@ �I�@ 

��� ��� �1 '�Ife� <�l���. p!&!
!+ �1 6!:# Q� �1 �" �1�1 Q%���+ m!� 
� a��� ���,�!� �%� �� 6�!+ #1�5 �1�E��� <�l��� ^%A� �!g	� �@ .  '�!R �1

� C��H+, <�l��� ^%A� 6�!	I �@ C@�5 8!� Q� �� ����� B`@ �" �1 6�!+ 
1�5 �1�E��� .fu� "�" ^%A� �1#��1� #�" <=� �� #3� , �� ������5 ^%A� �1 � 

�!� �%�#1�5 �1�E���  .  
f�8�#�9 Y�&'/ RING  

•   ' ���� ���9 �. =���� k>�� 3
1 G �. =�����..
1  . ���@ '�!R �1
�=� ="�!� ���!� <���� �@ ��� F�H+ a��0 Q� �1 <��� . ��0 ��%���� �+ �

� �� K!%��n" a11�T� ���� ��nn%���+ ��!T�%nnnn+�Ife� Q,�� �� #� nn�� 

  H�,���1 6�!+ .  
•   5�.6 =�������� 2�N'  . � ��0 Q� �1 <���� ���@,�� =��!+ # F�H+ 

��"�0#=��@ ��x0 �%h�+ �T�1  .�!g	� �@@�� {%I ,� , ��0 ?�=	: �3��@ 
���@,11�0 �=%
 �g� 1�!� ��0 �+  .  

• �������X���. 
00c9 ��� 2�N' .  ��!j [fR� �� � q��30 6��� �1
M�%�����,!lGj �%"�� C%&=@ a��� B�!
 �A+ #GM�3� ��� , ="�!� 1!�!@ 

=�7 .  
• f�8�#�9/"� 
� /��0��. W�	 �' 
0l�9 �.��`1  .1 ��� �1 ��0 �"���# 

� �1�1 61�1 �!I �%&!�3�#��� ����1 �����1 ���*� ��0 �� �5 ���  . �� CY
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� a=��H� <���� �� 1!� �1�1 =��!�@ ��0 Q� ��	��, =��@ 6�	%He� ?�� �@ �3��@ 
��@ <�l��� ^%A� �5#@�%��1 C@�Y �1�E��� ,��� . 

  
,�� V0�U9/%�
c! 36�B Z��� 
� ����# ��9 .   

  �" ���#!%4��5 �+#M�%����� ��!j �@ ��!+ �@ ,D%3l+ ���0 �� �@ B�!
 �A+     
�,=�1�0 :  

• �" ���#GA� , )  Q:!5 (LAN   
• �" ���# ^�!�� MAN   
• �" ���# �1��30 WAN   

�7 ����/ LAN . M�%����� ��!j, ?�� ^�!+ �5  �1�1 B�!
 �" ��� �� 8!�       
�,1!� ��1� 6�H���� Q� �%g� Q:!5 ^%A� Q� a#� �� .���1 �" ��� �� 8!� ?��# 

0���,�" #� ��� ,=	��@ :  
• M���!+,k�@ �I�� �@ '�Ife� <����   
•  �GR�� ��1�=A�  
• +��@�`� ^%A� �� �1�E��� �%G@�Y, <���� �!g	� �@ ?EG+ W!X� �%g� 6���� 

 '�Ife�  
•  �GR�� 61!@ 1�=A� �@ ��!+ �@ '�Ife� <���� �1 ��X� ?%��
 ¡��  

�7 ����/ MAN  .M�%����� ��!j,� �1�1 B�!
 �" ��� 8!� ?�� ^�!+ �5 , a1!� 
��� 6������ �� � ��� Q� ���=�� � =j �1 .0���,�" # [�i@ �" ��� �� 8!� ?�� 

��� ���:  
• 0=%�%
,�" ��� �@ �3� ��i%@ #GA� ,   
• ����\+ <���� �%G@�Y �=R �      
•  ��� ?�=	: ?%@ W�+�� 1�*�� �%G@�Y  
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�7 ����/ WAN  .M�%����� ��!j,� �1�1 B�!
 �" ��� 8!� ?�� ^�!+ �5 , a1!� 
��� ���Y � �!i5 ���=�� � =j �1 .0���,��� ��� [�i@ �" ��� 8!� ?�� :  

•  �" ���Y � �"�!i5 ?%@ '�Ife� <���� �%G@�Y  
• �" ��� ?%@ W�+�� 1�*�� �%G@�Y# LAN   
• �" ��� �@ �3� '�Ife� <���� ?%��
 �I��# LAN   
• ��X� ¡�#�@ k�@   01��30 �@ ��!+ ,B�!
 �A+ �1�=A�  

  
 ���� �. 2��R  

�" ��� �1#GA� , '�Ife� <���� �!g	� �@ � <�l��� ^%A� 6�!	I �@ C@�5 �� 
� �1�E���,11�0 . �" ��� �1 C@�5 8!� ?�=	:��#GA� ,� �1�E��� ,11�0  .��@ �1, 

��� Q� �1 ��� ?�H� 1��!� ���R  "�5 8!� Q� �� ^���� �@ ��!+ �@ �� � �1�E��� C@
11�0 �1�E��� C@�5 8!� ?�=	: �� 1!�!� .��@ �=� K�`��� C@�5 8!�# �@ ��� Q� 

+��E�� C��!I,�%g�  :p!&!
!+#a���   ���=�� � C�+��
  T�3@ ��� ,���1 ="�!�  .
"�07,0��� � z��\� �� ,�" #@ ���7 �� Q� �" �%h�+ � �" C@�5 �� Q� �" '��E��  �

0��� ����,�" #a���   j��e �!g	� �@ ,��� �1�%
 � # F�k ��%3@ d�!� ��� Q� 
��� . 

 C@�5Unshielded Twisted pair( UTP (  
G@�5 8!� ?���&��=��,� �1�E��� '�Ife� <�l��� �1 �5 ,�" C@�5 a11�0 # �=%@�+ D�@    

�,=	��@  .���1 �" C@�5 8!� ?��#�=%�%
 D" �@ D%� ���� �1  �3� �1 �" �5 �1!@ 
?%�� ���1 #� 6�3�� B��=4�� Q� ,=	��@  .��x
 �%h�+ 6���� {%+�+ ?�=@# 8!� ?�� 

�" C@�5 �� �" C@�5#���� ;@�	� ���� �� � ���*� ,���� ="�!� B"�5  .�" C@�5# D�@ 
���1 �=%@�+#'��E�� <=� �1  :Shielded) ��1 B5�� ( �Unshielded)  6�=@

B5�� (�,=	��@ . C@�5 UTP C@�5 �@ �3� STP �u5� �1 � �1!@ �+ <��=�� {+��H@ 
�" ���#GA� ,� �1�E��� ,11�0 . 
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�" C@�5 �%E%5# UTP�" C@�5 �� � �1!@ �%��� #&!H�� ,��@ �=� �1�E��� # �+ ?EG+ 
�" C@�5#� C��� �� k�@ �I�� �@ ,11�0  .���1 C@�5#��� ���:   �1!@ D%�   6��1 � 

���Y B5�� Q�� ,=��%0 . ��� �"   \`i� 1�=�+ �@ , �=� �=��@�+ L%
  ) L	�� =j�� �1
 (��x
 �%h�+ �+#��"�T��1 ������ � �" ��� ���� �� 67 #�����&� ,  =@�� B"�5  .  

  
  �" C@�5# UTP���1 #=����� �"1��#1=��� #��"��0 �1 �5 �1!@ #) Categories (

'��E��  =�� �=� D%3l+ ���  :  
  

 Type 1�@��5 

Cat 1  '!R ^l� )�" C@�5# ?EG+ ( 

Cat 2 �1�1  �I�� �@ ��%��h �1 �%@�T�  

Cat 3  �I�� �@ �1�1|� �%��h �1 �%@�T�  

Cat 4  �I�� �@ �1�1�� �%��h �1 �%@�T�  

Cat 5 � �@ �1�1 �I�|�� �%��h �1 �%@�T�  

 
 

��I'/�7 2��R / 3,0��9 V�� :  
• 01��, 6��7 {\� �   
• ��x
 o�X���# {��	�   
• ���1#�j��@ � �1!@ D5 6�� ,� �=%@�+ D�@ ,=�1�0  . 
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�7 2��R Y�&'/ 3,0��9 V�� :  
•  S��5�� r%��+  
• �" ���3� �1 <�	T%� CHj �@ �1�Y a�" �=		5����+ �� �1�E��� 6�=@#!e �k,    

H�,=	��@  .  
• �	�
 61!@ ?%��
#=��@      
• �" ^%A� �1 ������
 q��x
 C%&=@#�����&� ,����0 ��=`@ ?%T	�  H� ,=�!�  .  

��@ 1��=����� �!����5#�" C@�5 #UTP8!� �� a   RJ-45� ,=��@  . �"�� m!� �!����5
1���#�"�!����5 �@ # ?EG+ )RJ-11 (1��1 .�" ?%
 �� Q� �"# �!����5 m!�           

�,���=@ �3��@ ,=	@��%
 # =�1�0 ) .RJ :Registered Jack (  

  
   =�0�R��R 2��R  

��,�" ^%A� ?���H�� �� #�!A� D" �� � <�%35�!5 C@�5 '��@�`� �1 <�l���    
�,=��@  .�� <�� �� �" C@�5 8!� ?|}����@ # ��5 �@ ��%�1 �1 '�Ife� � ���� <�l��� 

=�� �=� ����0 . 6��l�� �&�j �� a��� Q� �=	"1 C%�i+ D%� �1 a�" C@�5 8!� ?�� �1
3� ��k Q� � V�� �1 D%� Q� �� ��� �" � �=� ����, 67 o��e� �1 �=� ����@ 

� C%�i+,11�0  .�" C@�5 �T�1 8!� �1#!5 �j �@ a<�%35�#3� ��k , �� a�=� ����@ 
3� �!%+,� ���!��� #� �1�E��� ,1!�  .� �1��#�%��f
 ,1�" �1 ?�� # �T�=�� �� �� 

� �=�,=	5  .�%��f
 �1��,���3�1 '�!\@ ��� ?�H� #�%��f
 ,� �i%� �� # �1 
1�" �1 ��H+ �� ;��� � �1�E��� rG�`� CR�!�#� ?�H� �� � 1!� �T�=�� �@  �1 ��

1�"#�%��f
 1�!� �G%�!@ C@�5 <!e F�H+ �1 ,=�1�0 �=� �T�=�� ��  .  
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         ��I'/�7 2��R / =�0�R��R :  
•  k�@ 1�H�I� �%G@�Y  
• k�@ �%���#�	�
 �u5�=j a<�l��� # =��@ ��� V+�"�T�   
• ��=��
 � F��1# K!�   
• ��=�T� ���`� 61!@ ?X��
#   
• �" D�3%� �1 �1�E��� C@�Y# <��%*�1 � �!&��7   
•  ���!+ 6��� �1 ?%M�
 �	�V"  
• �	�
#��3� =��@  "�" S���� �u5� �1�E��� 1�!� �5 ;%��#+��@�`� , �G+ �GH� �� 

+!R S���E	5,��!\+ � #��� .  
�7 2��R Y�&'/ =�0�R��R :  

• k�@ ���`�# {\�   
• �" C@�5 �@ �3� �+ C�i� {\�# �=%@�+ D�@   
•  �GR�� ��1�=A�  
• ��@ ��� �R�	I �� �1�E��� �@ ��%�# '�@��i��   

�"�!����5 ��# )BNC(Bayone -Neill - Concelman(�" C@�5 ���H�@ # 
� �1�E��� <�%35�!5,11�0 . �" '��5 {Gs�#���1 ��� #�"�!����5 #  ?�� �1 F�k 

�� �!\,=	��@  .  
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                                           +- W��	� " ����  
  

 �+!%4��5 ��� Q�#� C%�i+ �+!%4��5 ?�=	: �� � �1 <�\+� �� ,11�0  . ���
�"#�+!%4��5 # �1 j��e 6!0��!0 o�="� �@ � '��E�� 1��@�,��� �1�%
 � #� ,=�1�0  .

�" ���# Local-Area Networks)LAN( �)Wide-Area Networks( 
WAN( � �	%�� ?�� �1 <��=�� ��!H� �1 ,=	��@  .�" ��� �1#   LANa�"�+!%4��5 # 

M�%����� 1�=A� �%j�� Q� �1 1!�!�,=�� �@ ��5 ^%A� �� � <V	� �%g� C\�� �T�     
�,=�1�0  .�" ��� �1# WANa+��@�`� �� � ?EG+ W!X� �� �1�E��� �@ , ��!�� a

M!�1��,�V0 ���� � nn�" �	#��1 a1!�!� nnnn�" ��T#� Q� �1 �g� 1�!� nn �@ ��
�=��nnnC\�� �T �,=�1�0  . 

�7 ����/
9�0E'�R /,�� V0�U9 �	�A� /' � ] ,	.
1   
      ��� �"#�+!%4��5 #� �� ,0��� �� ���� �@ 6�!+ ,1!H� D%3l+ '��E��  :

p!&!
!+#��H�� � C�+��
 a#   
• f�8�#�9/���l��� �!A� a  )B���7 (�=	",� z`i� �� ��� Q� ,=��H� .   

bus , ring � star � �	%�� ?�� �1 <��=�� ��!H� �� a,=	��@ .  
• 2�9"
#5 ?%@ '�Ife� �&1�� �!g	� �@ F�k ?%��!Y �I!H*� a�"�+!%4��# 1!�!� 

� z`i� �� ��� Q� �1,=��H�  .�" ��� �u5�   �� "���+� "� �1�E���,=	��H�  .
��@ �1,�� ��� ?�H� �" ��� ��    C�+��
Token Ring �5�� IBM 

11�0 �1�E��� .H�� �%�fI� Q� �&V	� �@ �%lj �1 aC�+��
, 67 �1 �5 ��� 
�" ���� � ?%��!Y#  �� �!g	� �@ ��%� 1�!� � r���+ a�1�1 �����1 ��� <��,11�0  .

+�!R �1, ���1 �5# ��T��1 ?�=	: �� � �1 )�+!%4��5 �%g� ( 6��7 D%"�!`@ � D%��@
��XY aD%M�H� ^+�� �T�=�� �@ �� "1!@ ="�!� ��%� ��� �1 C�+��
 Q� 1!�� �@. 

j��e '��E�� o�="� �@ C�+��
 �"=R 6!	5�+,��� �1�%
 � #��� �=�  . 

WWW.IRANMEET.COM

Info@IRANMEET.COM



 127 

• TCP/IP�� , �I!H*� �� 1!� �5 �1!@ ��� �	%�� �1 �" C�+��
 ?���&��=�� �� 
M�" C�+��
,��� �=� C%�i+ a�T�1  .�" C�+��
 ?���&��=�� ��� <�=�# 
TCP/IP� 6�i� �� ,="1  . ;��� <=� a m!� <�=� ��	5 �1OSI �=� �M��� V%� 

�" C�+��
 �� Q� �" �5 11�0 z`i� �+ ���#� ��k �: �1 m!� # <=� �� 
OSI� ��5 ,=		5  . ��k ?��+ ?%M�
 �� �5�j '���!� �@)��V%� ��k, ( ?��+k�@ �@

��k  )  ��kApplication(��"�T��1 �� Q� �" a#�" C�+��
 �@ ^+�� # 1!�!� 
�" q��1�
 F�*�� �!g	� �@ ��k �" �1#���� a ��%� 1�!� ,1�5 =	"�!� o�R ��  .  

�7 2�9"
#/ TCP/IP   ,' M!
' =
OSI 

  
• OSI '�HG5 �� Open Systems Interconnect ;��� <=� Q� � ���Y� 

!A� �!\� �1+��@�`� ��� Q� �1 �Xl� �1 ?%@ F�%
 <���� �, e�+�� �,���  .
 <=� �=HI o="OSIa M�H	"�� �M��� ,�" # 'k!\A� 6�0=		5 =%&!+ �@ F�k 

� ���#��� �T�=�� �@ ��0��� 'k!\A� =%&!+ �!g	� �@  .  
 <=�OSI ��%H5 ^�!+ IEEE =%&!+ ^�!+ �=� =%&!+ 'k!\A� �+ 1�*�� 

=��� 6�0=		5��0��� �� � ��5 �@ �1�Y 1#=	��@ �T�=�� �@  .��0��� F=I C�i�# 
�" �5�� ^�!+ �=�=%&!+ 'k!\A� ?%@#��V�� �`� '�V%�*+ ��V@ #���� , 

 �5�� �5 =�1�0 ��s7HP� ��� 'k!\A� 1�*�� �@ D%H\+ # � 1!H� 
 ^�!+ �=� =%&!+ 'k!\A�HP    �5�� ^�!+ �=� =%&!+ �@�i� 'k!\A� �@
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�"#�1  �%g� �TIBM1!� ��0��� a .fu� "����,��@ �� ��� '��5 C�: �H� �5 # 
� �%�+ 1!� �5��,� a=�1!H� , �� V%� ��� ��%� 1�!� '�V%�*+ ���� �3��@ 

��=��� �=		5 =%&!+ 6�H"#� ,=�1�0 )��0��� 1!�� �� 6�	%He�#6��7 ?%@  .(
���� �� S
 m!� C�i�, ;��� <=� OSI=�1�0 o�e�@ a .            

 <=�OSI���1 # F�*�� �!g	� �@ 6��7 �� Q� �" �5 ��� '��E�� ��k �E" 
+�%GHI,R�� ,j��e ,=�� �=�  . �E" ��k a��k ?��+k�@ )Application (  �

 Q� ��k a��k ?��+ ?%M�
)Physiacal (�,=��@  .+�!R �1, <���� =\Y �5 
��@ �1�1#a=%��@ ����1 �� �T�1 �@��5 Q�   �1�1 D�E" ��k �� �� 1!� �5�j �" 


 � �1!H� 8���n+ �� Snnn a�	HT� �@ C�=datagram3@ an ��
Ife�nnnnnn+�,    )Packet ( �   C@�5 <!e �1 ����� �1 aD���  )��!HI " C@�5

�"# twisted pair ( =��@ =\l� �+!%4��5 �@ �+ <���� .  
• ���&'/��H�� �=HI ���0 �1 �@ a #�+=HI �5  "� �1�" ��#�+!%4��5 # �1�E��� 

�,� ����� a 11�0 ,=��H�  :Peer-To �Peer � Client � Server . ��� �1
�"# Peer-To-PeerR�\��� �=	"1 S���� , �� �"�+!%4��5 � ����=� 1!�� 

 d��eworkgroup@�%��1 � �"�T
�: a�" C��� J����� �!g	� �@ , a����	�� �@ 
� C\�� �T�=�� �@,=�1�0 . 

• ]�1 �" ��� # Client � Server��0=	"1 S���� �� � �=	"1 S���� a , 
R�\���, ����1 1!��  ) �=		5 <��	5 Q� �%g�Domain ��=	�� �1  (��H+ �5, 

 67 �@ a�=� �M��� '��=� � �" S���� �� �1�E��� �!g	� �@ 6�0=��%0 S����
log on� ,=	��H�  .��H�� �� '�3�!� � 6����� �u5� �1# Client � Server   

=	@��%
 �!g	� �@#�" ��� #�+!%4��5 #� �1�E��� a,11�0  . 
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                             MAC Address]��0�   
  

     �1 1!�!� �+!%4��5 �"�nn� �@ W�+�� 1�*�� �!g	� �@ ��na�"�+!%4��5 ��� �, �3��@ 
M���	�,���1 � # =��@ 1�E@�\A	� ��17 Q�  .��XY "�" ��17 �@ 6!	5�+# IP� � n�    
MAC   )  '�HG5 �� �=� ���Y�Media Access Control ( =�� ����1 1�!��@  

��@ <�!� ?�� =��� � #k�� �5 =��@ �=� [�X� �H�  "���w�1 1!�� '   ��17 8!� 
�%��h � �3%: " 9�3%: 6��7 �� �1�E�� ��T���  

MAC Address��V%� ��17 Q� a ,&�j �1 ��� ,�" ��17 �5 # IP  �&V	� �@ a    
�" ��17#lX	� ,� ,=	��@  .�" ��17#lX	� ,� FVG� �� �H� ,	� �@ �5 =	��H� nn �!g

=	@��%
#��
 �� � �"�!���1 a��� '��5 � �+!%4��5 �" C�+#R�� n,��j �1 �� nn �g
 =%M�H� �l�3� )fu� "�1�E���  ��  �" ��17 # IP  .( �@ �X@�� �1 �%�w� ?��               

MAC Address�"�!���1 =	���%� �" ��17 ��!T	�� � 1�5 ="�!`� m=R #R�� , 
�" ��17 �5��: a 1!@ =	"�!`�#� ���Y ��� '��5 ����+ 6��1 m!� ,=��%0 .   

  
08. 6� 3.����� 2MAC Address   

� a ��� �1 1!�!� �+!%4��5 �",M�" q�� �� �1�E��� �@ �3��@ ,M���	� ��� ,11�0  .
��@#M���	� ,a ��� �1 1!�!� �+!%4��5 Q�    ��17 Q� ?���1 o�R IPM��	+ �@ , 

1�5 ="�!`� ���E5 .�H�j " =%��=@ �� 8!w!� ?�� �GI �5 =�=	� �YfI .k a�!g	� ?�=@ F�
"�T� ���,o���� <=� �@   Open Systems Interconnect (OSI (  ��k �

�"#D%��@ ����1 67  : 
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 <=�OSI  

 ... 
Network 

Layer 
F!� ��k ��17IP ?�� �1 

1��1 ���Y ��k 

DataLink 
Layer 

F�1 ��k- ��1MAC �1 
1��1 ���Y ��k ?�� 

Physical 
Layer 

<�� ��k 

��� ��V%�, 

  
� �="�i� �5 ��!T��H",a =%M�H�    MAC Address  ��k �1 DataLink )  F�1 ��k

 <=�OSI ( 1��1 ���Y  ���@ <!�3� ��k ?�� � , dG��� �1�1 �5 1!@ ="�!� 8!w!� ?�� 
�"�+!%4��5 �� Q%��=5 �@#��� ��� �1 1!�!�  .  

����,+�Ife� ��3@ Q� �5 , )Packet (  ��k �@Datalink� ,  =�� ) ��k d��e ��
 <��(� a#Mk�@ ��k ��%��� �1 �� 67 , 1!�  ) F!� ��k (1�1 ="�!� ���Y . �� ?���@�	@

R�� q�� �� �1�E��� =	���%�,M���	� �!g	� �@ ,3" F!� ��k �� CY �+!%4��5 Q� nD%� .
MAC Address�� �@ � �=� ����0 �g� �1 m!� ��%� �@ ���
 �1 an1 ��k �1 ���l� aF�

M���	� �E%��,1��1 �=�I �@ �� F!� ��k �� CY �+!%4��5  .��H+,�" ?%��� # �@ 1!�!� 
��#���@ �@ F�=Y� a��� Q� ,�" ��3@ #+�Ife� ,��7 �5 11�0 z`i� �+ �1!H�   

MAC Address B`@ �1 1!�!� " =\l� ��17 "+�Ife� ��3@,&���� , ��17 �@ 
� �l@�X� 6��7,�V%� ��k 9=��H� �, ) <�� ��k (�" <�	T%� ���	� �@ �1�Y#�����&� , 
�� �@ 1!�!�#M�" D��� � �1!@ ��� ,� =%&!+ �� ,��k ��%��� �1 �5 =��H� Datalink  

� ����x0,1!�  . �l@�X� '�!R �1MAC Address B`@ �1 1!�!� " =\l� ��17
 "+�Ife� ��3@,&���� , �@ MAC Address�� ,�"�+!%4��5 �� #!�!�  a��� �1 1 
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� ��� ��17 a F!� ��k �@ 67 <���� �@ � �����1 �� 67 �g� 1�!� �+!%4��5# ��3@ 
+�Ife�, ) IP ( ���@,� ��� ��17 �@ m!� ��17 �5 11�0 CR�j 6�	%He� ?�� �+ # 

�5  =	@��%
 67 �@ �g� 1�!� �+!%4��5 #���=@ ��� �=� ,� �l@�X� ,=��H�  .  
���X��   MAC Address   

 Q�MAC Address�� �@ #���1 ���!H" ��� '��5 �" #&!e ,6�3�� � �@�i�    
�,=	��@  ) . �� � ���@ B��~ �%@  .(���@ '�!R �1,  MAC Address    Q�

�� �@ �5 �+!%4��5#�	� ���� �@ �� 67 a��� �=� {\� ��� '��5 67 #�1V���          
 )Hex(  =�1 =%"�!� �="�i� a .fu� "MAC Address�� �@ 1!�!� ��� '��5 # 

� �+!%4��5 Q�,=��@ ��� '�!R �@ =��!+ :  
 �="�i�MAC Address  

 �!��1 �� �1�E���IPconfig/all�    B`@ �="�i� Physical 

address:  

00 50 BA  79 DB 6A 
      ^�!+ �=� r���+ 

IEEE �@ ��!+ �@ RFC 
| �� 

�=		5 =%&!+ ^�!+ �=� r���+ 

  
����,� �5  �" '��5 aC�	�� �%g� �=		5 =%&!+ Q#� =%&!+ �� 1!� ��� , �" 6��7 a=��H� 

"�!`&1 ��17,H� �� ,��@ =	��!+ # MAC Address=��%T@ �g� �1  .+�!R �1, �5 
��H+,�" '��5 6�0=		5 =%&!+ # �@ F�=Y� a��� �X@�w Q� 1!�� 6�=@ =	"�!`@ ��� 

�" ��17 r���+#��XY a=	��H� m!�  "6�����" ��17 ?%@ ����+ # ="�!� 1!�!@ m!� 
=�7 ) . �=		5 =%&!+ �1 �� ��� '��5 �1 1!�� � '��5 �=		5 =%&!+ z%`i+ F=I

�" ��17 �@ '��E��# 6�3�� .( �H�j "��@ <�!� ?��#� [�X� �H� ,�5 11�0  
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  MAC AddressM�" 6����� �� � 1���� �: ^�!+,�" '��5 �@ '�!R �: �@ � # 
 �3� ���� �1�1,91!�    ���0 am!� 'f�i� �@ 1�!��@ �!g	� �@ IEEEa   �" 

MAC Address ��3� B`@ �1 �@ �� # �!g	� �@ 67 B`@ ?%&�� �� �5 D%3l+ 
M���	�,?%��1 � '��5 �=		5 =%&!+    6��7 �+ �=� �1�1 ��\��� 6�0=		5 =%&!+ �@ B`@

=	��H� ��1 67 �1 �� <���� ���H� Q�.  
�0=		5 =%&!+ =5 ���� �@ 6RFC-1700� �1�1 �3� 6��7 �@ ,1!�  . '�!R �1

 �="�i�RFC�H�j m!�  "��@ �5 =� =%"�!� ��!��,���1 6�0=		5 =%&!+ �� # �� B%@ 
� =5 Q�,=	��@ . =%&!+ 'k!\A� �1��30 D*j �@ ��� ?�� �GI#��@ 6��7 ,11�0  .  

 �5 ?�� �@MAC Address� �h ��� '��5 �g��j �1 , a11�0 ��@, =%&!+ �� 
 a��� �����@ Q� �� �1�E��� � �����1 �@ �5 1�1 =	"�!� �� ����� ?�� �H� �@ 6�0=		5

F�1 B`@ =%��!�@  MAC Address=%"1 �%%�+ �� 1!� ��� '��5  ) <���� ���H�
 ��� '��5 . (�" <���� �� 1=*� �1�E��� �@ 8!w!� ?�� �GI# ���� �1 �=� �1�E��� 

� =%&!+ 'k!\A���@ 6��7 ^�!+ �=,11�0  )�g� 1�!� 1�=A� �� ���*+ .(  
��=��� �� ��� '��5 �1 �H� �5 ?�� <�H�j� �w�j <�j �1#���1 �5 =%M�H� # MAC 

Address��3�� ,=��@ ?�H��%s D" =��� � r%�w ��%3@ a=	��@ .  
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                                     M!
' =,'  OSI     
 

       OSI'�HG5 ��  Interconnect Systems Open Q� � ���Y� 
+��@�`� ��� Q� �1 �Xl� �1 ?%@ F�%
 <���� �!A� �@ �X@�� �1 ;��� <=�, �� � 

�+!%4��5#���  .M�H	"�� � �" �%R!+ �M��� am!� <=� �=HI o=",�" # =%&!+ �@ F�k 
� ��� 'k!\A� 6�0=		5#+k!\A� =%&!+ �!g	� �@ ,�  6�0=		5 =%&!+ ���� �@ ��0��

���.       
 <=�OSI ��%H5 ^�!+ IEEE��� �=� 1�*��  . 'k!\A� am!� <=� �� �1�E��� �@

^�!+ �=� =%&!+  �� �T�=�� �@ ��5 6���� rG�`� 6�0=		5 =%&!+   1�5 =	"�!� �=%
       
 )��0���# 'k!\A� ?%@  .(��0��� F=I C�i�# ^�!+ �=�=%&!+ 'k!\A� ?%@ 

�" �5��#��V�� �`� '�V%�*+ �=		5 =%&!+ ��V@ #���� a, �5�� �5 =�1�0 ��s7 
HP� ��� <!\A� Q� =%&!+ �@ D%H\+ # �@�i� 'k!\A� �@ <!\A� ?�� � 1!H� 

 �" �5�� ���� )fu� "IBM ( 1!� ��0��� .+�!R �1 am!� C�i� �@ ��!+ �@, �5 
��@ ��� '��5 C�: �%�+ =\Y#1 �� 1!� 6����� � a=%��@ ����, ���� �3��@ 

��%� 1�!� '�V%�*+ � �%�+ �=		5 =%&!+ 6�H" �� V%� �� ���, =�1!H� )�� 6�	%He�   
��0���# 6��7 ?%@ .(   ;��� <=� 1�*�� 6��� �+ m!� C�i� OSI ���1 1!�� 6�	�H" 

1!@ [�X� �	%�� ?�� �1 ��V@ Cg�� Q� 6�!	I �@ �.  
 <=�OSI���1 #� '��E�� ��k �E" +�%GHI F�*�� �!g	� �@ 6��7 �� Q� �" �5 ��, 

j��e a ���,=�� �=�  .��� Q� ��k a��k ?��+ ?%M�
 � �E" ��k a��k ?��+k�@ .�1   
a�T�1 �+!%4��5 �@ �+!%4��5 Q� �� �1�1 <���� 6���   D�E" ��k �� �� 1!� �5�j �" �1�1 

��3@ aF��0���1 a�	HT� �@ C�=+ �� S
 � �1!H� ��s7+�Ife� , ) Packet (  aD��� �
����� �1   <�l��� ^%A� d��e ��  )fu� " C@�5( ��@#<���� =\l� �+!%4��5  � ,=�1�0  .  
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�7 �T 6� G 
7 .
�P�>/ M!
' =,' OSI :   
  

•  �TApplication  ) V��7 �T ( 

□ ���" S���� �M�#�" �����@ �@ ��� )�%�����&� �3
 �%g�,C��� <���� a � �".(..  
□ @�%��1 �!g	� �@ F�k 6��� z%`i+, ��� �@   
•  �TPresentation )  VN� �T ( 

□   ��@ �1�1 61!@ �1�E��� C@�Y �@ �X@�� �1 F�k 6�	%He� 1�*��#�=		5 �����1 D�3%�      
□   �� �1�1 ��  
□   �" 6�H����# �1�1   
□ ��@ �1�1 <�l��� ����0 �@ �X@�� �1 d��!+# ��k Application  
□   ��T�V��#�1�1      
•  �TSession )  VQ�# �T (  

□   �=� ���Y�@ W�+�� �H+�� � ����=� a 1�*� � �" �����@ ?%@     
•  �TTransport )  ����� �T (  

□ �"1����� �@ W�+�� �1#� �"�+!%4��5 ?%@ �1�1 CHj '��E�# 6�@V%�   
□    �1�1 ?�HX� CHj  
□   ��*� '���=� �H+�� � ����=� a 1�*��#   
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□    ��X� 61!H� o�e�@ � z%`i+  
□   "1 �3� � D��� �@ �1�1 D%3l+,1=I �&��1 Q� # 6��7 �� Q� �" �@ {��	�   
□ �" C�+��
# TCP aUDP � SPX  =���1 ���Y ��k ?�� �1  .  

• T �Network    ) ��� �T (  
□ @�`��� �%3� � W�+�� �M���,��@ # D�3%� �1   
□    N	%+�� ��!j  
□   1=��� 'k�!� �@ ���
#�%g�   �" D�3%� W�+�� �!A� # �	HT� �1 1!�!� 
�"#��� '��E��   
□   �" ��17#a=\l� a��=�    Subnet F�k �%3� z%`i+ �   
□ �" C�+��
# IP � IPX��k ?�� �1 � �1�E��� ,=�1�0  .  

•  �TDatalink )  �". �T (  
□ <�l��� ^%A� d��e �� �1�1 ?�HX� <�l���   
□   "1 ��17,��V%� ,��V�� �`� �� � # ) MAC( p!&!
!+ a# ���   
□ =���1 ���Y ��k ?�� �1 �" D���.  

•  �TPhysical )  ="� �T (  
□ 1�1 <�l��� ¡�� a�"p��&� a�"�!����5 a �" C@�5 �  
□   � �I!H*� '�!R �@ '�Ife� <����#�" <�	T%� a�" �%@ �� #�����&� , � 

�" S%���	��#��V�� �`� #    
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OSI  
 

  � ��� �1 C�+��
 1��GHI �!A� {��	� ���	� �!g	� �@,��@ �@ �3��@ , �� 
�" <=�#��H�� �5 ��� v��� #� ���i+ �� ��� ,=�1�0 �	�7 a=	��H� .  

<=�  OSI )  Open Systems Interconnection(    {��	� ;��� Q�
�	%�� ?�� �1  ���  . <�� �1 <=� ?��|}~� ^�!+ ISO) GGH&� ?%@ 6����� Q�, 
��� 1��=�����# �� B%@ �@ |��!�I  (=�1�0 �M��� .��@ ��k �E" �� m!� <=� �1# 

�"=	�7�� ���i+#� �1�E��� '�e�+�� �@ W!@�� ,11�0  . ��k �� Q��" F�*�� �%&!%3� �"
R�� '�%GHI,=���1 �=�I�@ ��  .. <=�OSI��@ �H	"�� � ;��� Q� 6�!	I �@ # ���	� 

� �1�E��� '�e�+�� �@ W!@�� '�%GHI,11�0 . M �	�7 �!g	� �@ ,   Q� 1��GHI �!A� �@ 
� =%E� am!� <=� ��&�X� a���,=��@  .��k �E" ��� C��   <=� OSI6�i� ��        

�,="1  .  

  
�" ��k d��e �� '�Ife� �����1 � <����#�"�+!%4��5 �1 �e!@�� # �=��%0 � �=	���� 

=� ="�!� F�*�� . =� =	"�!� =%&!+ �@��5 ^�!+ � �����@ Q� ^�!+ �" �1�1 ) Q� �%g�
�%�����&� F�%
,.(  ��k �� �" �1�1 <���� 8���Application���  .���1� �1  �@ � 

M�" �1�1 � F�*�� �e!@�� '�%GHI ��k �" �1 a?%��
 �H� �@ �5�j,�" ��3@ �@ # 
+�Ife�,=� ="�!� ���w�  . ��k ?���7 �1)��V%� ��k, ( <�l��� ^%A� �@ ��!+ �@

��&�	T%� �@ �" �1�1 a�=� �1�E���#�����&� , aM�" S&�
,��&�	T%� �� � �!� �� #M!�1�� , 
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��@ �!" �� � C@�5 d��e �� � C�=+#=� =	"�!� <���� =\l� �+!%4��5  . �����1 �� S

'�%GHI a=\l� �+!%4��5 �1 �1�1   �g� 1�!� )�!���  <���� '�%GHI  ( �� Q� �" ^�!+

 ��k �@ �1�1 6=%�� �@ ����� �1 � F�*�� �" ��kApplication �  a�����@ Q� QH�@
&���� '�Ife� �� �1�E��� 6����,  =� ="�!� D"���  . m!� =	�7�� F�*�� �!A� ��� C��

� 6�i� ��,="1  .  
   

  
�7 �T/   OSI   

 <=� =�1�0 ����� �5 ��!T��H"OSI �E" ��  ��� �=� C%�i+ '��E�� ��k .���1� �1   
� ���i+ ��k �" 1��GHI,11�0 :  

•    �E" ��k )Application( . �" �����@ �� � C��I D�3%� �@ ��k ?��# 
1�@��5#1��1 W�+��  .�"��V�� F�� �� �1�E��� �@ 6��@��5#1�@��5 # �@ �1�Y '��E�� 

1!@ =	"�!� ��� �@ ^+�� '�%GHI F�*�� .fu� "� 6��@��5, <���� �@ F�=Y� =	��!+ 
 � F�%
 <���� F�%
 6=��!� C��� ...=	��H� .  

•  B� ��k )Presentation( . �" �1�1 m!� ��k# ��k �� �� 1!� �g� 1�!� 
Application� ��!T@ �� ���7 � x�� # �" ��k ���� ^�!+ �5 1�5 ="�!� C�=+ 

=��@ �1�E��� C@�Y .  
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•    v	
 ��k )Session(.   ��%�i
 a 1�*�� <!�3� m!� ��k , �e!@�� '�e�+�� � 
��� '�Ife� �=		5 �����1 ��T��1 �@ .  

•  ���: ��k )Transport( . ��%�i
 <!�3� m!� ��k, � �" �1�1 6���� <��	5 
���@ �,@����@ � ��X� ,�" ��T��1 ?%@ '�Ife� #��� '��E��  . 6���� <��	5
�" �1�1  	�� ?�=@ a , +�!R �1 m!� ��k �5 ���,+�Ife� �5 , �����@ ?�=	: �� 

�" �1�1 a=��@ �=� <����# Q� �@ �� �����@ �" �@ �e!@�� streamC�=+ �1��7    
��V%� ��� ��%��� �1 �+,=�!� �1�1 ���Y .  

•    �� ��k )Network( . ��@ �" �1�1 <���� q�� m!� ��k �1# �=��%0 ��T��1 
=� ="�!� ?%%�+ .
�" C�+��#lX	� ,"1 ��17 � N	%+�� a, F�*�� ��k ?�� �1 

=� ="�!� .  
•    �1 ��k) Data ( .�" C�+��
 am!� ��k �1#��V%� , =	"�!� ���w� �1�1 �@ 

=� .�" ��3@ �%�w� � ��� 8!� ��k ?�� �1#+�Ife� ,) Packet ( ?%%�+ V%�
�,=�1�0  .  

•  Q� ��k)Physical( .  W�+�� �1 m!� ��k � �1!@ ��V�� �`� �@ D%l�3�
��V%� z��\�, �%g� ���  :� z`i� �� 6��� � p��&� a'k�\+�,=��H� .  

 <=�OSI�" C�+��
 � �1!@ ;��� Q� '�!\@ #� ��i
 #  �� ��k ?�=	: �� � Q� 
��� �1�%
 ��k Q� �1 � {%5�+ �� m!� <=�#� ,=	��H� .  

�7 2�9"
#/� ��N# /  
� ��i
 C�+��
 Q�#��� a� �I!H*� C# �1!H� �%&��� �T�=�� �@ �5 ��� �" C�+��
 �� 

��@ �� ��� '�%GHI Q� F�*�� 6���� �+#=	��H� D"��� ��V�� F�� �� � ��V�� �`�  .
 C�+��
TCP/IP� ��!H� #�" C�+��
 �� #� ��i
 #���  . ��k ���: �� m!� C�+��

� �1�E���,=��H� .  
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•  Q� ��k)Network Interface( . k�" ��k am!� ��# Physical � 
Data�" �1�1 � {%5�+ �� #�" ��T��1 �@ W!@�� # �� ��� Q� �1 1!�!� 

1�5 ="�!� '��.  
•  �1 ��k)Internet( .  ��k ���	�� m!� ��kNetwork <=� �1 OSI���  .

 ����	�� C�+��
)IP ( ��17 �� �1�E��� �@ aIP )  Q� � ��� �\`i� Q� C���
6�@V%� �\`i� ( ��@ �g� 1�!� ��T��1 ��17 a#� z`i� �� W�+�� ,=��H� .  

•  �� ��k)Transport( .  ��k �@ ���	�� m!� ��kTransport <=� �1 OSI 
��� . C�+��
TCP(Trnsport control protocol )�E�� m!� ��k �1# 

� �E%��,=��H�   
•  ���: ��k)Application( . �" ��k �@ ���	�� m!� ��k# 

Session,Presentation � Application <=� �1 OSI���  . C�+��

M�", �%g� FTP � SMTP�E�� m!� ��k �1 #� �E%�� ,=	��H� .  
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9�0E'�R ". L0� 3.�. �8.��' 3��	 

 
        ��@ 6!	5�+ ��7#�H�  !A� �5 ��� �=� [�X� <�!� ?��  �1 ?%@ '�Ife� �&1�� �

�"�+!%4��5 9��� '�!R �: �@ ��� Q� �1 1!�!� �+!%4��5# ��� Q� �1 1!�!� 
 ;��� <=� ;@�+ '�Ife� �&1�� �!g	� �@OSI� ,=	��@  . Q� =	��H" am!� <=�

M���� CH�&��!��1,��@ �� �1�1 �����1 �� � <���� 6��� �1 F�k '�%GHI � �1!@ # Q� 
i� �+!%4��5� z`,=��H�  .M�	�7 �!g	� �@,4��5 �1 ?%@ �1�1 �&1�� =	�7�� V%&��7 � nn �+!%  

��� Q� �1 1!�!�  ���@ �@ ,1�@��5 <�u� ��!H� Q� #���1�
 D%"�!�  .  
����,� ������5 �1 C%�!+� Q� �5 #� =%&!+ ,��H+ �E� Q� a11�0 , F�*�� �� �"��5 

 1�1 ="�!`� . ���� �@ C%�!+� Q� =%&!+ �5�j �@ 6��VH" � �=� F�*�� =%&!+ ^� Q�
�" B`@ z`� �" =%&!+ ^� �1 C%�!+�#+��E�� ,�1!H� ���w� 67 �@ ��   ���� � , �5 

����� �@#� =%&!+ ^� ,1!@ ="�!� �1�E��� �1��7 � =%&!+ �g� 1�!� C%�!+� aD%��  .  
&���� �1�1 �@ �X@�� �1 m!� �%�w�,1 �+!%4��5 �@ �+!%4��5 Q� �� � m=R V%� �T�,=	5  .

 <=�OSI ��%H5 ^�!+ �5 IEEEF�k ?%��!Y a��� �=� 1�*��    �&1�� �!g	� �@
� D"��� �� �"�+!%4��5 ?%@ '�Ife�,=��H�  .��%
 �@ � {%+�+ ?�=@# �I!H*� �� 

�"1!H	"�# ;��� <=� �1 �=� �M��� OSI ���� �@ '�Ife� �&1�� �@ �1�Y �+!%4��5 �" a
 �"�+!%4��5) �+!%4��5 8!� �� �g	��R  (1!@ ="�!� . �1 '��E�� q�� �1 �@ �1�1 �5�j

 ;��� <=�OSI� F�*�� ,1!�  . �=	���� �H� �1 ) ?%M�
 o�e �@( �&!345 �" �1�1 a
��@ � �=�#� <���� �=��%0 �+!%4��5 ,=�!�  . �=��%0 �H� �1 ) k�@ o�e �@( �" �1�1 a

�1 � �=� ���� �&!345 �&�j ��  ��� �1�1 ���Y �=��%0 �+!%4��5 ��%��� �1 �� �,=�!� . 
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3.�. =����  : � 6�i� �� �+!%4��5 Q� ^�!+ �1�1 <���� �!A���� C�� ,="1 :    

  
 ?��0m�9 :  

• 1 <���� =\Y a��� �1 1!�!� �+!%4��5��@ �1�#1��1 �� �T�1 �+!%4��5  . ��k �1
Application �g� 1�!� �����@ �@ �@��5 67 d��e �� � ����1 1!�� �@��5 ^@�� a 
� ���Y�@ W�+��,=��H�  .  

•  ��k �� �1�1 <���� �� S
Application&���� �1�1 a ,�" ��k {%+�+ �@ # 
Presentation � Sessione �� ,� ,=��H�  . �� Q� �"�" ��k# m!� 
� ���w� '�Ife�# ��k ��%��� �1 �1�1 ����� �1 � �1!H� ���w� �%&�� �1�1 �@ �� 

Transport� �1�1 ���Y ,1!�  .  
•  ��k �1Transport�" B`@ �@ �1�1 a #���:!5 # �=" � D%3l+ TCP 67 �@ 

� ���w�, 11�0  . ��k �1 1!�!� �1�1 �@Transport a "�	HT�"  � ��E0 , 1!� 
 .��x0 ���H� �	HT� �"#�����@ 6���� �+ �=� # 1!�� =\l� �1 6��7 1=*� 

 =��@ ����1 )�����1 �1�1 D���1 ��g���,&���� �1�1 6�H" �=��%0 ^�!+ , ^�!+ 
=��@ �=	����.( 

• "1 ��17 �!g	� �@ ���1� �1 �	HT� �", ��� )"1 ��17 �!g	�,lX	� , 
��� ( ��k ��%��� �1 {��	� N	%+�� �Network� �1�1 ���Y ,1!�  . �1�1 �@

 ��k �1 1!�!�Network+�Ife� ��3@ a, �� � Packet� ��E0 ,1!� .       
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 ��kNetwork �=" aIP��@ �� 67 � �1!H� ���w� 67 �@ �� 1!� # ��k 
DataLink� <���� ,=��H� .   

•  ��k �1DataLinkM �1�1 �@ ,�" ��k �=" C��� Q	�� D" �5 # Transport � 
Network a��� "D���"  � ��E0 ,1!�  .�" ��3@ �� Q� �" a��k ?�� �1# 

+�Ife�,�����1 ,`� ��17 ���H" �@ D��� Q� �1 � �=� �&!345 an �
��nnnnn��V# ) ��17MAC ( �"�+!%4��5#�=��%0 � �=	����   "=������ ,        
�,=�!�  . �@ W!@�� '�Ife� m!� D��� �1LLC) �� C�+��
 8!�&��,^�!+    

GY ��k,���� ,� =\l� �+!%4��5 �@ �5 ,=�� (a  � ���w� V%� ,1!�  . B`@ �1
M�����,=G%� a D��� # F�� �@ FCS '�HG5 �� �5 Frame Check Sequence   

���@ �!g	� �@ ��� �=� ���Y�,� ���w� ��X� ,11�0  .  
• +�!R �1,�� �@ =\l� �+!%4��5 �5 #@ ��1 ��� �� �+!%4��5 Q�  �+�� �@ D��� a=��

 �� �gateway@���%3� �!g	� �@ ,� <���� {��	� ,11�0  .  
• �� �@ D��� ���l��� �!g	� �@#� ��� , '�!R �@ 1!�!� '�Ife� �3��@ 

�" <�	T%�#=�!� C�=+ <��%*�1  . �I!H*� �@ CH�i� D��� Q� �5 ?�� �@ ��!+ �@
�#Q� � �ER ��   ��k a���   Physical!345 '�%GHI  �1 1!�!� F�Y�� 61!H� �&

1�1 ="�!� F�*�� �� <��%*�1 <�	T%� Q� �@ D���.  
• �=�@� �1#��� 6��VH" '�%GHI F�*�� �!g	� �@ � D��� #)  �����1 6=� N	"�H"

 �=	���� �@ �=		5(5=�� 1�=�+ a,� ���w� Q� � �ER ,11�0 .  
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   3.�. �%��.:��5 Q� ^�!+ �1�1 �����1 �!A� ��� C�� �+!%4  � 6�i� �� ,="1  :  

  
   

 ?��0m�9 :  
•  �=	���� �+!%4��5 �@ 1!� 61�5 N	"�H" �!g	� �@ �=�@� �1 �=		5 �����1 �+!%4��5

1�=A� 1�=�+ a<��%*�1 <�	T%� 6=��!� ��� �1#� �� �" �%@ �� , =��!� . �� S

��� 6��VH" '�%GHI F�H+�#��H+ �����1 � , �+k�@ ��k �@ �� 67 D��� ) ��k

DataLink( � <���� a,=��H� .  
•    ��kDataLink���@ �=�@� �1 a , ��X� 1!�� �@ �X@�� �1 F�k  )CRC (  �� �

 6�H"Cyclic Redundancy Check�����1 '�Ife� �!\� �1 �� , 
1�1 ="�!� F�*�� .�=� F�*�� �=		5 �����1 �+!%4��5 ^�!+ m!� '���A�   �

 =G%� �1 1!�!� ��=l� �@ ��5 C\j��FCS z%`i+ 67 ���� �@ � �=� �3��l� 
�����1 D��� ��7 �5 =� ="�!� �1�1, ���1� �1 9��� �=� �����1 ��X� ���@ 6�=@ 

 ��kDataLink�=" �� � ���w� '�Ife� a# ��k ^�!+ �5 �� DataLink 
�� ��� �=� ���w� 67 �@ ��1 ��� �� �+!%4��5 l@�� � ����1�@ , 67 �@ �5 �� �1�1 

Packet� mfe� ,��@ 11�0 # ��k Network� <���� ,=��H�  .  
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•  ��k �1Network ��17 a IP+�Ife� ��3@ �1 1!�!� , ��17 �@ IP �+!%4��5 
� �=� �3��l� �=		5 �����1  �l@�X� '�!R �1  �k �=" a �Network �� � 

 �="IP+�Ife� ��3@ �� ,l@�� � �=� ����1�@ ,+�Ife� ��3@ ,��@ # �+k�@ ��k     
 ) ��kTransport( � <���� a,11�0  . �	HT� a��k ?�� �1 1!�!� �1�1 �@

� ��E0,1!�  .  
•  ��k �1 �	HT�Transport�����@ '�%GHI � q��1�
 #�����1 �1�1 1=*� , a

� ="�!� F�*��= .�����@ 6��� �1#�����1 �1�1 1=*� , �@ �=��%0 �+!%4��5 ^�!+ 
� �1�1 8fe� �=	����,� �5 1!� # �+ ��� �1!H� �����1 �� �" B`@ �� Q� �" 

GG�,�����@ �1 #11�T� 1�*�� �1�1 1=*�  . Q� <���� �@ ��!+ �@ACK  ��@ # 
 �=	���� )�����1 �	HT� �%�w� FfI�,�=	���� �+!%4��5 �@ (  C�+��
 �� aTCP 

 C@�l� �1UDP��� �=� �1�E���  .�����1 �1�1 am!� '�%GHI F�*�� �� S
, �1 
 ��k ��%���Application� ����x0 ,1!�  . ?%@ '�Ife� �&1�� 6��� �1

�"�+!%4��5#��H+ � �=i� �G�3� '�%MV� �%0�1 6��@��5 a��� �1 1!�!� , 
�"=	�7��#%+��!+� '�!R �@ �=� ����� =� ="�!� F�*�� Q.  
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                                         �7 ?��# ��#  
 

  =	�7�� '�!
 Q� B�!
# z%`i+ �@ �1�Y 67 �� �1�E��� �@ 6�H���� �5 ��� 
�� �@ '�!
 Q� �%�w�#� ��� �� � D�3%� Q� ,=	��@  . �� �1�E��� �@ 6�Hj���

�"��V@�# F�=Y� a'��E�� �" '�!
 �@ �1�1 <���� �@# TCP � UDP �@ ��!+ �@ � �1!H� 
�����1 ���
,  �5 1!@ =	"�!� 8!w!� ?�� z%`i+ �@ �1�Y    <�j �1 �" '�!
 F�=5 

� �1!@ �1�E��� H� �1�E��� �" '�!
 F�=5 ��,� 11�0   �jfXR�  "� ��@ 6��7,=	��@  .
�����1 '�Ife� ���� �@ � ���1� �1 6�H����,�� �@ a#�" '�!
 # � �=� V5�H�� ��@ 

1!� 'fHj  "=������ 6��7 ���� �@ �� ,� ,=	��H�  .6�H���� 1��GHI  �X@�� ?�� �1 
��Y��� �@�i�,  ���   1!� K�`� o�="� �@ C%� �!g	� �@ �5 ) �Y��( �=�@��1 a

�" ��*	
 � �" K�1 �%�w�#���@ �� <��	� ,"�07 �� S
 �+ �1!H� , 6��7 �%�w� ��   
 )@ 61!@ CEY �� � 61!@ ��(V�� �����@ �� 1!� �Y�� a#=	��H� .  

Transmission Control Protocol( TCP(  � )UDP ) User Datagram 

Protocola  +��
 �1nD�� C�   TCP/IP � ,��@ n=	. +��
 �� Q� �"nn�" C�#m!�    
�,���1 =	��!+ #+�!
 ���H� , �+ �ER ?%@ ��a��� =	��@  . �� ?���@�	@���1# �� B%@ 

��a���� K�1 ,� �5 D%��@ , 6��7 �� Q� �" ?�3@ �� � 61!@ ��@ �@ �X@�� �1 �3��@ 
 1!H� r%G�+ ?%%�+ )� ���#�� B%@ �@    ��a���K�1  .( ! ��|���<�� '�!
    TCP 

�" S���� �M��� �!g	� �@#1��=����� # �%g� FTP,HTTP,SMTP � DNS �1�E��� 
�, 11�0  ) .�" '�!
#�  F�� q!.( ��@ �@ , �" '�!
 �� #k�@ # |��� S���� V%� 

�"#� �=� ����	� #&� a��� �=� �1�1 �3� , �1�E��� �!g	� �@ �" '�!
 ?�� {Gs� 
� ����1 �1 �����@ Q� ^�!+,=	��@  .  
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�7 �'�	
� .
�P�> 3��	/�7 ?��# ��#    
   �" �����@#Q� <���� �@ F�=Y� �=�@� �1 �" '�!
 B�!
 ��@ ���!��1 # �+!%4��5   

�� �@ � o="# �1�Y a�=�7 ��=@ v���� �@ ��!+ �@ ���1� �1 � �1!H� �" '�!
 �� Q� �" 
� '�!
 Q� �%�w� z%`i+ �@, =	��@ )'�!
 Q� 61!@ ��3@ �� � 61!@ ��@.(  �1

+�!R, �@ �1�Y 6�H���� a=�!� ����0 ��=� �@ K�`� o�="� �@ �" �����@ ��!T	�� �5 
z%`i+�� �@ �" '�!
 �%�w� #�+!%4��5 ��� �� � D�3%� Q� #� ,=�!�  .� 6��7, 

� ��!T@ �� 1!� D���+ =	��!+#V�� �����@ #Y�@ ����	��� �5 =	��H� , 6���� � �=��� 
=��@ ����=� 1!�� 6��7 z%`i+ .�" �����@#�%	�� ,�� �@ �=� {\� # ��� Q� 

�+!%4��5#� ,� ��!T@ �3��@ #=	@��%
 #!�  Q� 1�*�� z%`i+ '�!R �1 �5 =�
� �I!H*� �EY� 6�=@ � �H�3� B�!
 � W�+��#���� �1�=A� Q� �1 �" '�!
 �� , 

�"��=i" a�+!%4��5 Q� ^�!+ ���#=	"1 ���Y D�3%� ����=� ��%��� �1 �� F�k  .
�=HI q�� �1 �� �" '�!
 B�!
 �!g	� �@ 6�H����  " ����7" �    ��  "E`�, " �1�E��� a

�, =	��H� .M�" '�!
 1�=�+ �@ �X@�� �1 6�H���� a ����7 B�!
 q�� �1, =\Y �5 
���@,���1 a=���1 �� 6��7 #1!@ =	"�!� ��1�=A�    ) ��H+ B�!
 6����, ��a��� 

 1��=� 1!�� '�!
 .(�1 E`� B�!
 ,�� 6�H���� a  M�" q��, �%g�  " =	5 B�!
 "
M���	� <�H�j� �+ �1!H� �1�E���,"�5 6��7 =@�� B . �1�=A� Q� �1 �" '�!
 B�!
 �@

����,�" �����@ ^�!+ 6��7 z%`i+ <�H�j� a ��i%@ #�� nnn�%	, Q� �1 �=� {\� 
�+!%4��5 ���#� �=%
 B"�5 ,=��H�  .  

�" �����@#�" �f� D%g	+ �@ �" '�!
 B�!
 # '��E�� TCP+��E�� 8�!�� <���� �� � , 
�" ��3@ ��#+�Ife� , TCP  �@ �1�Y �" '�!
 z%`i+ � '��E�� v���� 1�*�� # �@ ��@ 

�" q�� ����#EG�`� ,� ,=	��@  .fu� "	�� B�!
 Q�, �@ SYN v���� �@ ��!+ �@ 
� FfI� �=�7 ��=@,�1 �� � ��� ��3@ '�!
 F�=5 �� � ��@ '�!
 F�=5 �5 =��H�   Q� 

	�� B�!
, �@ FIN`��
 ���� �@ ,�" '�!
 �� �5 #� �����1 ��3@ , =��H�  ) '�!

�"#`��
 ��@ ,1�5 =	"�!`� <���� ��  (1�1 ="�!� z%`i+ �� '�!
 Q� �%�w� . 
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0AN0# 3��	/ �e��B "   
      � ��� 6���=�,I!	�� '������ �� �1�E��� �@ =	��!+ , �� 1��1 1!�� �X@�� ?�� �1 �5   

�� �@ �" '�!
 B�!
# =�1�0 ��07 6�H���� ^�!+ ���  .fu� "�, ��H+ 6�!+, B�!
 
�"#	�� , �@ SYN���@ 6���� ���1� �1 �+ �h �� ,=��@ ����1 1!�� 6��7 d%Y1 .       
)+�Ife� ��3@ Q� <���� z%`i+, SYN�" '�!
 �@ #��3@ �� � ��@  .(  

��� ?H�� B��V�� �!g	� �@#� �g� 1�!� ��� �� � �+!%4��5 ,���� 1!� 6�!+  " �@ F�=Y�
H� �" '�!
 B�!
 1! .M�"��V�� F�� �� �1�E��� �@, �%g� NMap� ,� �1�=A� 6�!+ # �� 

�" ��17# IP�" '�!
 � #���@ �� �g� 1�!� , 1!H�  )��� �%�# D���+ Q�  .( S

� �" '�!
 �� Q� �" �%�w� 6=� z`i� ��,���Ej F�k '���=Y� �3��@ , ?�� �1 

 1�1 F�*�� �� �!\� .+�!R �1, 1!�� �@ �5  )!@ ��@ 61(  H� ��%� '�!
 Q� , a=��@ 
�,1!H� <��� �%s �� 6��7 �3��@ .  � a'�!
 Q� �� �1�E��� '���w '�!R �1, �3��@ 

���@,+�=�=�+ �!\� �1 F�k , � D�3%� ��!�� '�!
 67 {��� �� ��� ?�H� �5 
� F�*�� �� 11�0 ��� ��   {\� �@ patch�" # �� �1�E��� �!� 6���� 6��7 �@ ^+�� 

 '�!
�"#1�1 B"�5 �� ��@ .  
�7��I%� �
	/ �7 ?��# ��#   

"�07 � �" '�!
 B�!
 �!g	� �@,�" '�!
 �%�w� �� # TCP � UDP� , �� 6�!+ 
�" �����@#1=��� # 1!H� �1�E��� :      

• Nmap )  ��Network Mapper(      
• FoundStone Vision   
•  FoundStone FPort    
• FoundStone ScanLine     
• Found Stone SuperScan     
• FireWalls.com Port Scan ) ���@,   online �" '�!
 �%�w�  ( 
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                             �7 ?��# L
�8"�,�'/ 6",�" �. ����   
  

       �%�� r%e ?%��+ �!g	� �@ ���!%
 � ;��� ������� Q� �� ��=	��,� �"��%� ��    
�" ����!�#�j 6���	���5� 6�0=		5 �1�%
 � ��#��7 ?� #� �1�E��� a'�Ife�  ,=��H� .

�" �����@ m!� ������� �1#1=��� #� ����� , �1�Y '�Ife� 6�0=		5 �1�E��� �+ 11�0 
@�%��1 �@,01�� �@ '�Ife� J����� � V%&��7 a,Mk�@ �I�� �@ � ,=	��@  .  

1��� 1�=�+ �� ���������� �5�� �=	"1 S���� 'k!\A�#� C�+��
 � '�!
  ��
�#��H�3%� ?%@ W�+�� �!g	� �@ #� �1�E��� �=	"1 S����� �=��%0 S���� ,=	��H�  .

+�!R �1,��� ?H�� �!g	� �@ �5 #��� Q�  �+!%4��5 #�" <������ �� #R�� ,�   ��    
�"��G%�# IPSec� �1�E��� ,��@ ��� ?�H� a1!� , ^�!+ �" C�+��
 � �" '�!
 �� 

�" �����@#� �=� Jf@ m!� 67 <��=@  M!T`��
 6����, �@ �=	"1 S���� Q� 
�" ���!��1#6�0=��%0 S����    ���1 ="�!`� 1!�� a��*�  ) � '��=� �M��� F=I

�" S����#�=	"1 S���� Q� ^�!+ �=� r���+ .( 

 
X
�� �08"� <��&9   
•  6",�" 3,�7. F"
� V��0�1=��� 'k!\A� �� a#�" �`3� �1�!��� �%g� # 

 ��=	������a �=	"1 S���� Exchange 2000 �=	"1 S���� a SQL 

Server 2000��� �=� C%�i+ a  .1��� 1�=�+ �� m!� 'k!\A� �� Q� �"# 
�" S���� � �R�	I# =�� �=� C%�i+ D�3%�  .��@,�" S���� �� # �1 D�3%� 

��=�� ��� 6���#��@ � �=� ����� C��I D�3%� ^�!+ � , dlA+ ���� �@ �T�1 
X����,��� � ��s7 �� 1!� �%&��� a ,=	��H�  .���1 D�3%� S���� �"# Q� 

���1!� F��,��� S���� F�� Q� �  .���1!� F��,��� a,�"��V@� �1 �5 ��� # 
����=�,�%���0 ,�%g�    )Microsoft Management Console (MMC a 

� �1�1 6�i�,=�!�  .��� aS���� F��,�"��V@� ���H" �@ 67 �� �5 ��� # ^� 
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�1� �!�  �" 6�@� �� #3�!� �4����� ,� �1�E��� ,11�0  . D�3%� S���� �"
� ��� S���� ?�=	: �� � Q� ��� ?�H�#=��H� �M��� �� .  

• �7 2�9"
#/ Application a  �" C�+��
 #k�@ �X� # Q� �� �5 �1!@ ��� 
 '�!
 � C�+��
 ?�=	: �� �TCP/IP� �1�E��� ,=	��H�  .HTTP � SMTP 

�" ��!H�M,� �	%�� ?�� �1 ,=	��@ .       
•  �7 2�9"
#a �" C�+��
 �@ �3� �+ ?%M�
 �X� Q� �1# Application ��5 

�, =		5  .�" C�+��
# TCP/IP1��=����� ���� # ��T��1 ?%@ W�+�� �!g	� �@ 
�"#�� �@ 1!�!� #� D"��� �� ��� Q� ,=	��H�  ) .C�+��
   TCP/IP  C��� 

�" C�+��
#�T�1 #�%g�   TCP a UDP � ICMP���  .(  
• ?��# . �" S����#Q%���+ z%`i+ �@ �1�Y �" '�!
 �@ 61�1 q!0 �@ D�3%�    

1���#� ��� ,=	��@ . 

  
�" '�!
 ?���&��=�� ��� <�=�#GR� 'k!\A� �1 ��� ,� 6�i� �� ��=	�� ,="1  : 

  
PortProtocolApplication 

protocol
System 
Service Name

n/aGREGRE (IP 
protocol 47)

Routing and 
Remote Access

n/aESPIPSec ESP (IP 
protocol 50)

Routing and 
Remote Access

n/aAHIPSec AH (IP 
protocol 51)

Routing and 
Remote Access

7TCPEchoSimple TCP/IP 
Services

7UDPEchoSimple TCP/IP 
Services

9TCPDiscardSimple TCP/IP 
Services
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9UDPDiscardSimple TCP/IP 
Services

13TCPDaytimeSimple TCP/IP 
Services

13UDPDaytimeSimple TCP/IP 
Services

17TCPQuotdSimple TCP/IP 
Services

17UDPQuotdSimple TCP/IP 
Services

19TCPChargenSimple TCP/IP 
Services

19UDPChargenSimple TCP/IP 
Services

20TCPFTP default 
data

FTP Publishing 
Service

21TCPFTP controlFTP Publishing 
Service

21TCPFTP controlApplication Layer 
Gateway Service

23TCPTelnetTelnet
25TCPSMTPSimple Mail 

Transfer Protocol
25UDPSMTPSimple Mail 

Transfer Protocol
25TCPSMTPExchange Server
25UDPSMTPExchange Server
42TCPWINS 

Replication
Windows 
Internet Name 
Service

42UDPWINS 
Replication

Windows 
Internet Name 
Service

53TCPDNSDNS Server
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53UDPDNSDNS Server
53TCPDNSInternet 

Connection 
Firewall/Internet 
Connection 
Sharing

67UDPDHCP ServerDHCP Server
67UDPDHCP ServerInternet 

Connection 
Firewall/Internet 
Connection 
Sharing

69UDPTFTPTrivial FTP 
Daemon Service

80TCPHTTPWindows Media 
Services

80TCPHTTPWorld Wide Web 
Publishing 
Service

80TCPHTTPSharePoint Portal 
Server

88TCPKerberosKerberos Key 
Distribution 
Center

88UDPKerberosKerberos Key 
Distribution 
Center

102TCPX.400Microsoft 
Exchange MTA 
Stacks

110TCPPOP3Microsoft POP3 
Service

110TCPPOP3Exchange Server
119TCPNNTPNetwork News 
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Transfer Protocol
123UDPNTPWindows Time
123UDPSNTPWindows Time
135TCPRPCMessage 

Queuing
135TCPRPCRemote 

Procedure Call
135TCPRPCExchange Server
135TCPRPCCertificate 

Services
135TCPRPCCluster Service
135TCPRPCDistributed File 

System
135TCPRPCDistributed Link 

Tracking
135TCPRPCDistributed 

Transaction 
Coordinator

135TCPRPCEvent Log
135TCPRPCFax Service
135TCPRPCFile Replication
135TCPRPCLocal Security 

Authority
135TCPRPCRemote Storage 

Notification
135TCPRPCRemote Storage 

Server
135TCPRPCSystems 

Management 
Server 2.0

135TCPRPCTerminal 
Services 
Licensing

135TCPRPCTerminal 
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Services Session 
Directory

137UDPNetBIOS 
Name 
Resolution

Computer 
Browser

137UDPNetBIOS 
Name 
Resolution

Server

137UDPNetBIOS 
Name 
Resolution

Windows 
Internet Name 
Service

137UDPNetBIOS 
Name 
Resolution

Net Logon

137UDPNetBIOS 
Name 
Resolution

Systems 
Management 
Server 2.0

138UDPNetBIOS 
Datagram 
Service

Computer 
Browser

138UDPNetBIOS 
Datagram 
Service

Messenger

138UDPNetBIOS 
Datagram 
Service

Server

138UDPNetBIOS 
Datagram 
Service

Net Logon

138UDPNetBIOS 
Datagram 
Service

Distributed File 
System

138UDPNetBIOS 
Datagram 

Systems 
Management 
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ServiceServer 2.0
138UDPNetBIOS 

Datagram 
Service

License Logging 
Service

139TCPNetBIOS 
Session 
Service

Computer 
Browser

139TCPNetBIOS 
Session 
Service

Fax Service

139TCPNetBIOS 
Session 
Service

Performance 
Logs and Alerts

139TCPNetBIOS 
Session 
Service

Print Spooler

139TCPNetBIOS 
Session 
Service

Server

139TCPNetBIOS 
Session 
Service

Net Logon

139TCPNetBIOS 
Session 
Service

Remote 
Procedure Call 
Locator

139TCPNetBIOS 
Session 
Service

Distributed File 
System

139TCPNetBIOS 
Session 
Service

Systems 
Management 
Server 2.0

139TCPNetBIOS 
Session 
Service

License Logging 
Service
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143TCPIMAPExchange Server
161UDPSNMPSNMP Service
162UDPSNMP Traps 

Outbound
SNMP Trap 
Service

389TCPLDAP ServerLocal Security 
Authority

389UDPLDAP ServerLocal Security 
Authority

389TCPLDAP ServerDistributed File 
System

389UDPLDAP ServerDistributed File 
System

443TCPHTTPSHTTP SSL
443TCPHTTPSWorld Wide Web 

Publishing 
Service

443TCPHTTPSSharePoint Portal 
Server

445TCPSMBFax Service
445TCPSMBPrint Spooler
445TCPSMBServer
445TCPSMBRemote 

Procedure Call 
Locator

445TCPSMBDistributed File 
System

445TCPSMBLicense Logging 
Service

445TCPSMBNet Logon
500UDPIPSec ISAKMPLocal Security 

Authority
515TCPLPDTCP/IP Print 

Server
548TCPFile Server for File Server for 
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MacintoshMacintosh
554TCPRTSPWindows Media 

Services
563TCPNNTP over 

SSL
Network News 
Transfer Protocol

593TCPRPC over 
HTTP

Remote 
Procedure Call

593TCPRPC over 
HTTP

Exchange Server

636TCPLDAP SSLLocal Security 
Authority

636UDPLDAP SSLLocal Security 
Authority

993TCPIMAP over 
SSL

Exchange Server

995TCPPOP3 over 
SSL

Exchange Server

1270TCPMOM-
Encrypted

Microsoft 
Operations 
Manager 2000

1433TCPSQL over TCPMicrosoft SQL 
Server

1433TCPSQL over TCPMSSQL$UDDI
1434UDPSQL ProbeMicrosoft SQL 

Server
1434UDPSQL ProbeMSSQL$UDDI
1645UDPLegacy 

RADIUS
Internet 
Authentication 
Service

1646UDPLegacy 
RADIUS

Internet 
Authentication 
Service

1701UDPL2TPRouting and 
Remote Access
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1723TCPPPTPRouting and 
Remote Access

1755TCPMMSWindows Media 
Services

1755UDPMMSWindows Media 
Services

1801TCPMSMQMessage 
Queuing

1801UDPMSMQMessage 
Queuing

1812UDPRADIUS 
Authentication

Internet 
Authentication 
Service

1813UDPRADIUS 
Accounting

Internet 
Authentication 
Service

1900UDPSSDPSSDP Discovery 
Service

2101TCPMSMQ-DCsMessage 
Queuing

2103TCPMSMQ-RPCMessage 
Queuing

2105TCPMSMQ-RPCMessage 
Queuing

2107TCPMSMQ-MgmtMessage 
Queuing

2393TCPOLAP Services 
7.0

SQL Server: 
Downlevel OLAP 
Client Support

2394TCPOLAP Services 
7.0

SQL Server: 
Downlevel OLAP 
Client Support

2460UDPMS TheaterWindows Media 
Services
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2535UDPMADCAPDHCP Server
2701TCPSMS Remote 

Control 
(control)

SMS Remote 
Control Agent

2701UDPSMS Remote 
Control 
(control)

SMS Remote 
Control Agent

2702TCPSMS Remote 
Control (data)

SMS Remote 
Control Agent

2702UDPSMS Remote 
Control (data)

SMS Remote 
Control Agent

2703TCPSMS Remote 
Chat

SMS Remote 
Control Agent

2703UPDSMS Remote 
Chat

SMS Remote 
Control Agent

2704TCPSMS Remote 
File Transfer

SMS Remote 
Control Agent

2704UDPSMS Remote 
File Transfer

SMS Remote 
Control Agent

2725TCPSQL Analysis 
Services

SQL Analysis 
Server

2869TCPUPNPUPNP Device 
Host

2869TCPSSDP event 
notification

SSDP Discovery 
Service

3268TCPGlobal 
Catalog 
Server

Local Security 
Authority

3269TCPGlobal 
Catalog 
Server

Local Security 
Authority

3343UDPCluster 
Services

Cluster Service

3389TCPTerminal NetMeeting 
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ServicesRemote Desktop 
Sharing

3389TCPTerminal 
Services

Terminal 
Services

3527UDPMSMQ-PingMessage 
Queuing

4011UDPBINLRemote 
Installation

4500UDPNAT-TLocal Security 
Authority

5000TCPSSDP legacy 
event 
notification

SSDP Discovery 
Service

5004UDPRTPWindows Media 
Services

5005UDPRTCPWindows Media 
Services

42424TCPASP.Net 
Session State

ASP.NET State 
Service

51515TCPMOM-ClearMicrosoft 
Operations 
Manager 2000

M��'  :�%��"
��' ���  
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 2�9"
#TCP/IP  
 

 TCP/IP1��=����� C�+��
  �" ��� �u5� �1#��� ��V@  . C�+��
 ��	�� �@
1��� ;@�	� �� �1�E��� FVG�3� � =	5 m!�#&� a��� ,���V� C%&=@ #k�@ #�%g� 67  : �%G@�Y

�" D�3%� � �" F�!� 'f
 {Gs� �1 ���Hj aN	%+��# �1�E��� �	%�� �1 6�	�H" C��I 
� �� <�� o�j �" C�+��
 ��,=��  . ��%��� �1 �@ 6��@��5 m!� C�+��
 �� �1�E��� �@

�j��@ a����	�� ��� �@ <�\+� �� S
 � ��=	�� ?���1, �T�1 6��@��5 �@ W�+�� �@ �1�Y 
� �1�E��� q��	%�� �� �5 1!@ =	"�!�, =	5  

  X%A� ��H5 ������,� �� ,��5 B��1 �@��%� �5 ���� 6�!+ , �@ �X@�� �1 TCP/IP=���  .
�j,� ��� C��I D�3%� #1�H�� 6�%&�� �5 <��� #+��
 ��  C�IPX/SPX��@ # 

'�e�+��  � �1�E��� ,3��1 a1�5 nnw �@ 1!� v	
 ���H� �`nnn C�+��
 �� �1�E��� '���
R�\��� �`3� � rY�� m!�,1!H� �M��� �	%�� ?�� �1 �� 1!� .  

 C�+��
TCP/IP��@ �=�@� �1 # ��� �1 �1�E��� ARPAnet ) GY �`3�, ����	��  (
j��e,=�1�0  . ������ 8��1 '�������H" �@#��@ ,j��e �@ F�=Y� ��"�Ti��1 �� , Q� 

���� D�3%�,���1 �5 1!H� #�" �%��� � �" �%G@�Y #�j 1=��� , ���@ '�!R �1 
� ��3" N	�#=��@  .e�+�� C�+��
,��@ # am!� ��� TCP/IP=� ����0 �g� �1  .  

  
�I!�/ 2�9"
# TCP/IP  

 C�+��
TCP/IP�" C�+��
 �I!H*� �� #%�i+ �T�1  ��k �1 Q� �" �5 �=� C
� F�*�� �� 1!� r���� a�e!@��,=	"1  .�" C�+��
#�" ��k �1 1!�!� # 

Transport � Network���1 #M�V3@ �%H"� ,���@ �@ ���1� �1 � �1!@ , ���7 
���1�
 D%"�!�.  
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�7 2�9"
#/ �T �. .�!�' Network 2�9"
# TCP/IP  

• 2�9"
# TCP)Transmission Control Protocol( �E%�� ?���H�� a
��� '�Ife� <���� �AR �� 6�	%He� m!� C�+��
 .�jfXR� m!� C�+��
 "

Connection-oriented� �=%��� ,1!�  . W�+�� Q� 1�*�� ��� ?�� �GI
��*�#�"�+!%4��5 ?%@ #��� '�Ife� <���� �� =�@ �=��%0 � �=	����  . C�+��


M�",��i%@ '������ a8!� ?�� �� #�"�X� <��	5 �!g	� �@�� #&�H�j� , <���� �1 
&� �1!H� D"��� '�Ife�,+�%GHI ��@ B��V�� C%&=@ ,M���5 D�3%� , B"�5 6��7 

���� ="�!� . C�+��
 ��TCP1�� V%� 6�	%He� C@�Y C�+��
 Q� 6�!	I �@        
�,1!�  ."�07 {35 � '�Ife� <���� ��� ?�� �GI, '�Ife� �=��%0 �� F�k 
@��� �=	���� ^�!+ <���� �AR �� 6�	%He� �!g	� � .+�!R �1,�" ��3@ �5 # 

+�Ife�,���=@ ,�1=*� �=	���� a=��%T� ���Y �=	���� ��%����1  " <���� �@ F�=Y�
� '�Ife�,=��H� .  

•  C�+��
UDP(User Datagram Protocol ( . C�+��
 �%g� m!� C�+��

TCP ��k �1  " CHj "� �%&���,��H� = .UDP C�+��
 of� �@ TCP 

 '�!\@ " <�\+� 6�=@ "��� .��=@, �@ �3� m!� C�+��
 �I�� �5 ��� 
TCP&� �1!@ ������ ,1�1 ="�!`� �M��� �� F�k '�	%Hg+ ��X� <��	5 =�@ ��  .

1��!� �1 m!� C�+��
 �� �1�E��� ��T��� ?����@#��@ �5 ��� # �����1 � <���� 
k�@ �X� Q� �@ '�Ife�D%��@ ����=� ��%� a6�	%He� ��  .  

•  C�+��
IP(Internet Protocol( . �E�� ��� ��k �1 m!� C�+��
# �E%�� 
�" ��3@ <���� � �����1 67 �%&!�3� ?���H�� � �1�5#+�Ife� , =R�l� �@ 

��� ���1 .�" ��17 �� �1�E��� �@ m!� C�+��
#lX	� �=� �1�1 �3� , a
 F�*�� �� N	%+�� '�%GHI1�1 ="�!�. 
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�7 2�9"
#/ �T �. .�!�' Application 2�9"
# TCP/IP 

 C�+��
TCP/IP���R  " C�+��
 �� �@TCP  aUDP � IP �X� �1 � �=i� 1�=A� 
 ��kApplication���1 #� �1��30 �I!H*� #��� �" C�+��
 ���� ��  .�" C�+��
# 

M�"��V@� �I!H*� 6�!	I �Y!�,��@ #� <���� a�="�i� M�1, ���� � '�Ife� x�� � 
� ���Y �1�E��� 1�!� '�%GHI,=��%0 . ���� �@ B`@ ?�� �1,��@ , �" C�+��
 ?�� �� 

���1�
 D%"�!�.  
•  C�+��
FTP(File Transfer Protocol( . ��@ m!� C�+��
 ��# C��� �%u�+ 

�"#�� �@ 1!�!� #� �1�E��� �T�1 �+!%4��5 � �+!%4%��5 Q� ,11�0  . ��=	��
1���#�!��1 ^� �����@ Q� #�E�� �=��%0 S���� 6�!	I ��5 �1!@ # �E%�� 

 �=	"1 S���� Q� �� �� �" C��� �����1 �� � <���� 6���� � �1�5FTP D"��� 
�,=	5 .  

•  C�+��
SNMP(Simple Network Management Protocol( . ��
���7 '�Ife� x�� �!g	� �@ m!� C�+��
#� �1�E��� ,11�0  .%� Q� D�3

����=�, S��p7 Q� �� �� 1!� ���!��1 aSNMP '�%GHI C\j�� � [�X� 
 Q� �1 ��5MIB-Management  Information Base  ��%�t      

 �,11�0  .MIB+�Ife� Q��@ Q� ,�"�+!%4��5 �@ W!@�� '�Ife� �5 �1!@ # 
��=�T� 1!� �1 �� ��� �1 1!�!�#� ,=��H� . )fu� " ��� 6�V%� �:#1��"  

1��1 1!�� Q3�1.(  
•  C�+��
TelNet  . �@ �1�Y 6��@��5 m!� C�+��
 �� �1�E��� �@log on���� a # 

�" C��� �="�i� � �" �����@#�� �@ 1!�!� #� ��1 ��� �� �+!%4��5 Q� ,=	��@  .
���1 ��=	��#�" �����@ # �� �1�E��� � 61!H� <��� ��� �=��%0 � �=	"1 S���� 

��� m!� C%3���
. 
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•  C�+��
SMTP ( simple Mail Transfer Protocol( . m!� C�+��
 ��
��@#�%�����&� F�%
 <���� ,� �1�E��� ,11�0 .  

•  C�+��
HTTP ( HyperText Transfer Protocol(.  m!� C�+��

��@ 67 �� � �1!@ ���0 ?�� �1 C�+��
 ?��+�!�i�# ����	�� S���� ?��+ v��� 

	��,� �1�E��� K� ,11�0 . �&1�� �@ �1�Y �"�+!%4��5 m!� C�+��
 �� �1�E��� �@ 
�" ���� �@ �" C���# '��E�� )�%���0a����\+ a?��,� !M=�� a�=R a (... =	"�!�

1!@ .��@#� m!� C�+��
 �@ 1�	��� �@ '�Ife� �&1�� , �� m!� S���� a�3��@ 
5 �1�E��� � 6��@��5 ���1� �1 � <��� K� �=	"1 S���� {\� d��e �@ 6�0=		
1!@ =	"�!� m!� S���� �� �1�E��� �@ �1�Y K� �0���� Q� �� �1�E��� .  

•  C�+��
NNTP (Network News Transfer Protocol( . C�+��
 ��
��@ m!�#�" F�%
 ����=� #&���� ,��@ #�" ���0 #�� #R!\� ,�!HI � , 

� �1�E���,11�0  .��@#+�%GHI ,� m!� S���� 61!H� ,���� �3��@  �=	"1 S
NNTP��� ��%�t CA� ����=� �!g	� �@#�" F�%
 #&���� , ���1� �1 � {\� 

� �����@ �� �1�E��� �@ 6�0=��%0 S���� � 6��@��5# �@ F!�!� NewsReader 
1�5 =	"�!� �1�E��� �=� ��%�t '�Ife� ��.  

7. Z�.- =,'� IP  

�� a�" C�+��
 ��T��� �@ ��fI,��� �1 D�� �R�	I �� �T�1 �" ��� ����#	�� , �@ 
TCP/IP"1 ��17 <=� , IP���  .@�`��� <=�,� , 1!�!@ �� 6�	%He� ?�� �3��@ 

&���� '�Ife� �5 1��7,���=@ ,=%�� =	"�!� =\l� �@ . 

 ���: ���H� �`3� IP ) G�� �`3�, (  ������@ �%@ #"1 ��17 , �@ �5 �1�5 �1�E��� 
���: '�!\@ B��H� ��� �1 C%�3+ �!g	� �%AR 1=I  )�	�# �1  ( �Xl� ���7 ?%@ �5

� �1�1 B��H� ��� �=� �1�E���,=�!� . 
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 j�H�X� 3��	IP  

 ��\��� �!A�IP�" ��� �1 ��%� 1�!� �R�	I �@ #	�� , �@ TCP/IP�� , 1��!� �� 
��� D�� ��%3@ . ��\���IP��1 '�!\@ ��� ?�H� , ��� ����=� ^�!+ � 

� F�*�� �� � �=� F�*����V�� F�� �=	"1 S���� �R�	I �=�I �@ m!� �&��# �%g� 
DHCP �� � NAT11�0 ����x0   

  
Subnetting   

��, ��\��� �@ �X@�� �1 '�%GHI ?���H�� �� IP �G�3� Subnetting ���  . �G�3�
HGI � �	" 6�!	I �@ m!�,� �I!H*� �@ ��� Q� D%3l+ 67 C\j�� �5 ��� # ��� �� 

�"# ���:!5 )Subnet ( ?���0 ��=`@ d��e ��>$ F�� �@ �%@ Subnet mask 
I!	@ �5 �1!@, �\`i� )ID (1�5 ="�!� z`i� �� ��� . 

 
%��� ,�8�R��7 Z�.- / IP  

��T��1 �"  �" ��� �1 #	�� , �@ TCP/IP���1 #��� 1�E@ �\A	� ��17 Q�  .
 m!� ��17IP� �=%��� ,1!�  . ��17 Q�IP  ��� ��� d@�X�:  

219.27.61.137 
�" ��17 6��7 61�4� �e�`@ �!g	� �@# IP<�H%�1 '�!\@ ���7 B� �H� �!A� a       

 )�	�#"="1 , ( � �=� �T�=�� �� �Xl� ^�!+ �5 1=I ���: ^�!+ �5 �1!@,a=�1�0    
���.   �� m!� 1�=I� �� Q� �" octet� ,=	�!0  .��@ �"�+!%4��5# �� �T�=�� �@ W�+�� 

�	�# �1  )�	��@#( � �1�E��� ,=	��H� .  �	��@ ���� # ��17 IP ��� '�!\@ �=� ����� 
���:  

11011000.00011011.00111101.10001001 
  

� �="�i� �5 ��!T��H", �" a 11�0 IP �� ��� C%�i+ �%@ ,11�0  . {%+�+ ?�=@    
�, �u5�=j 6�!+ �,�}�,}� ,�}� ��17    �\A	� 1�5 �1�E��� �� 1�E@  )���.(  
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fu�  " ��17���,���,���,�����@ # Broadcast )  F�I ��i��� (� �1�E���,11�0  .
 Q� B��H�IP 1=I ���: '�!\@  )Octet (���R "��@#�j�� , 6��7 �� � �1!� ��5 

��@# 1�*��  "�" �f5# IP " � �1�E��� V%�,11�0 .  
 �" OctetD%3l+ �V*� B`@ �1 �@  �,11�0  :����) Net (�    +��I0') Host .(

 ?%&�� octet�=	"=��i�   ��@ 67 �� � �1!@ ��� #� ��� 61!H� z`i� # �+!%4��5 �5 
� �1�E��� a1��1 dG�+ 67 �@,11�0  . �T�1 B`@ ��octet �+!%4��5 ��17 �=	"=��i� a

 ��� ��� �1 1!�!�  
 '��E�� �f5 v	
IP ��@ ���H�@ ,�" ��17 #��� �=� r���+ a���  :  

• Default Network .  ��17IP n,n,n,n ��@ a# �g� �1 ��� B%
 ��� 
��� �=� ����0. ��@ m!� ��17# 1!� ��17 �� 6�@V%� �+!%4��5 ���1��!� 

"�07,M�" C�+��
 �@ �+ �=� �1�E��� 1��=� , �%g� DHCP  ��@ =��H� FfI� #� # 
��17,="1 z%\`+ �� .  

•  ZJRA . ��@ m!� �f5#�" ��� #Q� �%g� ��V@ ��%3@ GGH&� ?%@ �5�� , 
� ����0 �g� �1,1!�  .M�" ��17, ?%&�� �5 octet ���7 | �+ |�� �f5 a=��@ 

A� ,=	��@  . �� ��octet�"�+!%4��5 �� Q� �" 61!H� z`i� �!g	� �@�T�1 # 
� �1�E��� 6�@V%�,11�0  .�" ��� 8!H*� {%+�+ ?�=@# �f5 A <1��� a |�� � 

�" ��� �� Q� �"#  m!�  � ,+  =	��!|�,   ,�|�=	��@ ����1 6�@V%� �+!%4��5  .
 )CR�j d��e �� m!� 1=I   � � ��� ��� �=�7 ��=@ . ( F�H+ 1�=�+ ?���@�	@

�"�+!%4��5#�" ��� �1 6�@V%� # �f5 A <1��� �,|� ,�~�,��~) ��| (��� .
�" ��� �1#  �f5 A��� �@ �%@ a q ?%&�� �1 k�@ octet �ER ��=l� ���!H" 

�1��1 � .   
NET Host (Node) 

115.  24.53.107  
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• LoopBack  . ��17IP |� ,�,�,|��@ # LoopBack �=� ����0 �g� �1 
 ��� .��@ m!� ��17 �� 6�@V%� �+!%4��5#��@ F�%
 Q� <���� # �1�E��� 1!�     

�,=	5  ).� �+!%4��5 Q� F�%
 �=��%0 � �=	����,=��@  (��@ {Gs� m!� ��17# 
� �3+M�1� <���� ,� �1�E��� ,11�0 .  

•  ZJRB  .��@ m!� �f5#�" ��� #� ����0 �g� �1 ^�!�� ,1!�  ).fu� " Q�
 ��V@ ��Ti��1 (M�" ��17, ?%&�� �5 octet ���7 |�~ �+ |}| �f5 a=��@ B 

�,=	��@  . ?%��1 �� m!� �f5 �1octet��@ D" # �1�E��� ��� 61�5 z`i� 
�,11�0  . �1 ��octet��@ �T�1 #�"�+!%4��5 �� Q� �" 61!H� z`i� # 6�@V%� 

� �1�E��� ��� �1, {%+�+ ?�=@ 11�0 |�,�~� ) �|� ( �f5 8!� �� ���B 
1��1 1!�� .�"�+!%4��5 1�=�+#�" ��� 8!� ?�� �1 6�@V%�  ) ��� �"(   <1��� 

��,���) � � |� � (  ��� .�"�+!%4��5 F�H+ 1�=�+ ?���@�	@#1 6�@V%� �" ��� �# 
 �f5B <1��� |,� �, �|,~��) ��� (���  �" ��� �1 #   �f5 B?%&�� a   � 

�%@ ?%��1  ?%&�� �1octet � ���1 �� �ER � Q� ��=l� {%+�+ �@ ,=	��@ .  
NET Host (Node) 

145.24.  53.107  
•    ZJRC  .��@ m!� �f5#�" ��� #����0�g� �1 ^�!�� �+ Q:!5         

�,1!� . M�" ��17, ?%&�� �5 octet ���7 |}� �+ ��� �f5 a=��@  )C (     
�,=	��@  .?%�!� � ?%��1 �� m!� �f5 �1  octet��@ D" # 61�5 z`i� 

� �1�E��� ���,11�0  . ?���7 ��octet  ��@# �� Q� �" 61!H� z`i� 
�"�+!%4��5#� �1�E��� ��� �1 6�@V%� ,11�0  . {%+�+ ?�=@�,�} ,|�� ) �| �(    

 �f5 ���C1��1 1!�� .�"�+!%4��5 1�=�+#�" ��� 8!� ?�� �1 6�@V%�  ) �"
 ���(   <1��� ���) � � ~ � ( ��� .�"�+!%4��5 F�H+ 1�=�+ ?���@�	@# �1 6�@V%� 

�" ���# �f5 C <1��� ���,~ �,}|� ) ��} ( ��� .  �" ��� �1#  �f5 

WWW.IRANMEET.COM

Info@IRANMEET.COM



 167 

C?%&�� a  �%@ ?%�!� � ?%��1 a     �1  ?%&��octet  Q� a Q� ��=l� {%+�+ �@ 
�  � ���1 �� �ER ,=	��@ .  

NET Host(Node) 
195.24.53.  107  

•    ZJRD . ��@ m!� �f5 ��# multicasts� �1�E��� ,1!�  .�&�j ?%	: �1, 
 ��0 Q� )6�@V%�(  +�Ife� ��3@ ,��@ �� 1!� # � <���� ��� ���0 Q� ,1��1  .

�" ��T��1 F�H+#!�!� +�Ife� ��3@ a���0 �1 1, =	"�!� �����1 �� �=� <���� 
1�5 ) .fu� "��@ �� 1!� �=� F�T	�@ �%�w� ?���7 !�3%� �+�� Q�#  ���� 

�"�+��#� <���� !�3%� , 1��1  (GY �f5 �� �@ �3� m!� �f5,���1 # 
������#f��5  "��� '��E�� .%+�+ �@ �%@ ?%����: � ?%�!� a ?%��1 a ?%&�� {

���1#� �ER � Q� aQ� aQ� ��1�l� ,=	��@ .�~ z`i� �!g	� �@ �=��H%Y�@ �%@ 
M��"��0 61!H�, F�%
 �5 �1!@ �+!%4��5 �� Multicast��@ # ����0 �g� �1 6��7 

�,1!�  .��17 �@ �1�Y m!� �f5,"1 ,   ��~,���,���) ���(   ��� �+!%4��5 .  

NET Host(Node) 
224.  24.53.107  

•    ZJRE . ��@ m!� �f5 ��#@�*+ 1��!� ,� �1�E��� ,1!�  . �3� m!� �f5
���1 �%&�� �f5 �� �@#������ #��� '��E��  . � ?%�!� a?%��1 a?%&��

���1 {%+�+ �@ �%@ ?%����:#� Q� � Q� aQ� aQ� ��1�l� ,=	��@ . �~ �%@ 
M��"��0 61!H� z`i� �!g	� �@ �=��H%Y�@,%
 �5 �1!@ �+!%4��5 ��  F�

Multicast��@ #� ����0 �g� �1 6��7 ,1!�  .��17 �@ �1�Y m!� �f5,"1 ,   
��~,���,���) ���(    ��� �+!%4��5   

NET Host(Node) 
240.  24.53.107  
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• BroadCast . M�" F�%
,��17 �@ ,��@ a 8!� ?�� �� #��H+ ,�"�+!%4��5 # �1 
=� ="�!� <���� ��� .1 ���!H" �" F�%
 8!� ?�����#1!@ =	"�!� ��� ��17 :  

255.255.255.255 
• �7 Z�.-/3,� "6�   .�" ��17# IP�" ��� �1 �1�E��� �!g	� �@��� # 

R!\�,)  �����	�� (=�� �=� ���:  
10.x.x.x  
172.16.x.x - 
172.31.x.x 
192.168.x.x  

IP  �� ���	 . G�� �`3� of��@ m!� �`3�, �� �5 ��"1 ��17 �!g	� �@ �%@ , 
� �1�E���, �� a =��H� |�~��@ �%@ #"1 ��17 ,� �1�E��� ,=	5  . �%@ �1V��� �"

�	� '�!\@#� �1�1 B��H� �1V��� ,1!�  . :  
2b63:1478:1ac5:37ef:4e8c:75df:14cd:93f2 

 ��JX:  
Class 1st Octet 2nd Octet 3rd Octet 4th Octet 
 Net ID Host ID 
A     
 Net ID Host ID 
B     
 Net ID Host ID 
C     
Network 
Type Address Range Normal 

Netmask Comments 

Class A 001.x.x.x to 126.x.x.x 255.0.0.0 For very large networks 

Class B 128.1.x.x to 191.254.x.x 255.255.0.0 For medium size 
networks 

Class C 192.0.1.x to 
223.255.254.x 255.255.255.0 For small networks 

Class D 224.x.x.x to 
239.255.255.255  Used to support 

multicasting 

Class E 240.x.x.x to 
247.255.255.255   
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 2�9"
# �08"� V07��'TCP/IP    ) ���� ="�(  
  

    TCP/IPa�� ,�" C�+��
 ?���H�� �� #�" ����1 �=� �1�E��� #�+!%4��5 #���  .
�� a1!�!� ��� ?���0�V@ 6�!	�@ ����	�� W�+�� �!g	H@ m!� C�+��
�" ��T��1 # 

 '��E�� � �1�E���,=��H�  .��Y �!g	H@ F�k ?%��!Y �I!H*� aC�+��
 �!A� 61!H� =	H�!
�" ��� �1 '�e�+��#�+!%4��5 #��� . +k�l� �I!H*� �1, �@ =� ="�!� �M��� �5 

���@,���1�
 D%"�!� C�+��
 ?��  .1��!� B`@ ?�� �1# 6!�H"  : <�l��� =	�7��
���� a'�Ife�,�" ��k ���i+ � # C�+��
 TCP/IP��@ �5!� �� �1�E��� �!A� � # 

+�� �1 V��H+ 1�*��� ���i+ a'�e�,11�0 . 

 �',U'  
       �" ��� �u5� ������#�+!%4��5 #�" D�3%� {Gs� � ��V@ # �� 1!�!� C��I 

 C�+��
TCP/IP a   ���Hj � �1�E����,=	��H�  .TCP/IP   �!g	H@ F�k '������ a
�" D�3%� W�+��#� D"��� �� �@�i��%s ,1��7  .                                                  

 0��� ��,�" #� am!� C�+��
 D�� ,1��!� �@ 6�!+ # 6!�H"  :�� �@ ����� �%G@�Y# 
�" ^%A�#1�5 ����� a67 ���!+ � q��30 �%G@�Ya k�@ 6�	%He� {��w a'��E��  . ��

@�%��1 �!g	H@ am!� C�+��
,�" S���� �� �1�E��� � ����	�� �@ # � K� �%g� 67 8!	�� 
���&� �3
 ���%��,� �1�E��� ,11�0  .8!	+  �" C�+��
 # 1!�!�   ��i
 �1 TCP/IP � 

lX	� W�+��,�" ��� �1 W�+�� dlA+ 6���� a�T�=�� �@ ���7 Q%+�H�3%� � #�+!%4��5 #   
� D"��� a'��E�� o�="� �@ ��,=��H�  .���Y�@ =	�7��#�" �%&��� C��� aW�+�� Q� # 

1=���#�%g� :  C�=+   !%4��5 F��  ��17 �@ �+IP   �+!%4��5 �%�Y!� 61!H� z`i� a<1��� 
=	@ ��3@ a=\l�#"1 ��17 a'�Ife� ,�" �1�1 N	%+�� �    V%�7 �%l�!� <���� �!g	H@ 

^�!+ �5 �1!@ a�g� 1�!� =\l� �@ �" C�+��
 �I!H*� # ��i
 �1 1!�!� TCP/IP   
� F�*��,1�%0  .  
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%
&'� 2�9"
# TCP/IP   
TCP/IP      +��
 a G�,��@ 1��=����� #�"�+!%4��5 W�+�� #	�� ��� Q� �1 1!�!� , 

 ��=	�� �@$������  .�" ��� �1 W�+�� �!g	H@ am!� C�+��
 ��# �1�E��� ��V@     
�,11�0  .���Y�@#W�+��   �" C�+��
 d��e �� #1=��� # �V*� ��k���: �1 �5 

"=������,� �3%� a=�� �=� ,11�0  .+��
 �� Q� �"�" C�#1!�!�    ��i
 �1TCP/IP a 
���1#� �E%�� #�	%�� ?�� �1 ���    )���Y�@#W�+�� (  � ,=	��@  . Q� 1�*�� 6��� �1

1��� 1�=�+ �gA& Q� �1 ��� ?�H� aW�+��# ���Y�@ W�+�� �T�=�� �@ a�" �����@ �� 
=	��H�.  TCP/IP���1 a#�� �@ 1!�!� �����@ Q� V��H+ � Q%�E+ �%G@�Y # Q�  �+!%4��5

��@ �� ���7 a�����@ Q� �� �" �1�1 �����1 �� S
 � �1!@ �" �����@ ���� �@#  ���	�� �����@ 
�� �@ 1!�!�#<���� �T�1 �+!%4��5  � ,=��H�  .�!A� �1�1 <����    C�+��
 ^�!+ 

TCP/IP   GA� ��,a�T�1 CA� �@   � �� ���� Q� <���� =	�7�� �@nnn��#� �@ nnnn a��
��l� C@�Y�3 ���  .  

���Y�@#	�� W�+�� , �@ TCP/IP�� �@ �����@ Q� 6=� <��� �@ a # ��s7 �=� �+!%4��5 
�,11�0  .a m!� �����@ " �1�1n�#T@ �� <���� ��� �g� 1�!� nn� ��!#�7 nn � �1�

���nnn� �,��@ �5 =��H� #=	��@ �1�E��� � 6=��!� C@�Y =\l� �+!%4��5  ) . ?��!� �@�i�
 �@ ������@�,=��@ 67 ��&�X� �@ �1�Y a �=		5 �����1 �5  .(���1� �1   a=\l� �+!%4��5 ��17 

�" �1�1 �@#� ���w� �e!@�� , 11�0  )�� �@ �5 �=��%0 ��17 �@�i�# z`i� ���� Q� 
�,11�0  .(��w� '�Ife� ���H�@ �1�1 am!� '�%GHI F�*�� �� S
, ) ���!��1, ��@ # 

 =\l� �1 �����1 =%M�+( a�=�7�1 �5�A@ ��� <!e �1  =��@ �g� 1�!� =\l� �@ �+  .
e�+�� am!� '�%GHI, dlA+ � a����=� '�Ife� <�l��� �!g	H@ ��� <�l��� ^%A� �@ 

1����� �@ m!� '�%GHI#=� ="�!� F�*�� a<�l��� ^%A� �@ �3� Cl�3� . 
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�7 �T/ 2�9"
# TCP/IP   
TCP/IP       �"=	�7�� a #	H@ F�k ���Y�@ �!g#W�+��  "=������ ��,����� ?�� �1 �    

�" C�+��
 ��#1=��� # ��i
 �1 TCP/IP� �1�E��� ,11�0  .M7��5 B��V�� �!g	H@, �1 
�" =	�7�� dlA+#�" ��k �1 �" C�+��
 a�g� 1�!� #+��E�� ,"=������ a,=�� �=�  .

"1 ��17 �@ W!@�� '�Ife�,�+ ?�=@ � ����0 ���Y ����� �1 �"�+!%4��5 {%+# �1 1!�!� 
���@ �@ �1�Y ���,1!@ =	"�!� K!GX� �I�� �@ 67  .a����� ?�� �1  ���R  "�+!%4��5# 

���� =\l� �+!%4��5 6�!	�@ �5,6���� a��� �=�  +�Ife� ��3@ 61!H� ��@ , F�*�� � 
�" q��1�
#�� �@ F�k #1!@ ="�!� ���1 �� 67  .TCP/IPe�+�� <=� Q� �� a ,�:  ��

GA� �� '�Ife� <���� �!g	H@ ��k,� �1�E��� �T�1 CA� �@ ,=��H�  :Application 

,Transport ,Internet � Network Interface�" ��k a# C�+��
 �1 1!�!� 
TCP/IP   �,=	��@ .�� Q� �" �" C�+��
 #�@ ��3@��   ��i
 TCP/IP �@ ��!+ �@ a 

�� �1 a 1!� �&���,�" ��k �� #am!�   � ���Y ,=��%0  .  

 
  

 �TApplication  

      ��kApplication ��i
 �1 ��k ?��+k�@ a TCP/IP��� . ��H+,�"��V@� � �����@ # 
1�@��5#a��k ?�� �1  am!� ��k �� �1�E��� �@  �@ �1�Y@�%���1 ,1!@ =	"�!� ��� �@  .

�" C�+��
#"1 ���� �!g	H@ ��k ?�� �1 1!�!� , �1�E��� 6��@��5 '�Ife� �&1�� �   
�, =�1�0  .HTTP � FTP   �� ��!H� �1  �" C�+��
#��k ?�� �1 1!�!�   � ,=	��@ .  
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•  C�+��
HTTP)Hyper text Transfer Protocol( . am!� C�+��
 ��
���� �!g	H@�" C��� <#� �1�E��� aK� �@ W!@�� K� '�AER ,11�0 .   

•  C�+��
FTP)File Transfer Protocol( . ��@ m!� C�+��
 ��# � <���� 
aC��� �����1  � �1�E��� ,11�0  .  

 �TTransport  
 ��k " CHj " �1�1 <���� � �"�+!%4��5 ?%@ W�+�� ?%H�+ � {%+�+ � Dg� 1�*�� �%G@�Y a

 ��k �@Application   ) k�@ ��k#1!�  ( ����	�� ��k �� � )1!� ?%��
 ��k ( �=�I �@ ��
1��1 .1�E@�\A	� �\`i� ?%	�H" a m!� ��k#� �����@ �� # �1!H� �w�I �� �1�1 �5 

a ���  � z`i� ,=��H�  .���1 ��k ?��#���� C�+��
 �1 , �� �1�1 ;��!+ �!A� �5 ��� 
� <��	5,=	��H�  .  

•  TCP)Transmission Control Protocol( . ?%H�+ <!�3� am!� C�+��

 �AR ;��!+  ��� '�Ife�.   

•  UDP)User Datagram Protocol( . ;��� �w�I 6���� am!� C�+��

�%&!�3� ?����x
 6�=@ '�Ife�, �� '�Ife� ;��!+ �AR ?%H�+ �@ �X@�� �1 

1��1 �=�I�@.   
�	
��� �T   

 ��k"����	��" <!�3� a"1 ��17,=	@ ��3@ a#��� a�" �1�1 N	%+�� �  . C��� am!� ��k
���� C�+��
 ���:,���  :  

•   IP)Internet Protocol( . ��17 <!�3� am!� C�+��
, <���� �!g	H@ �" �1�1 
��� �g� 1�!� =\l� �@ .  

• ARP)Address Resoulation Protocol( . z`i� <!�3� am!� C�+��

 ��17 61!H�MAC)Media Access Control(�� �@ ��� �!�
�17 # 

��� =\l� �+!%4��5.     

WWW.IRANMEET.COM

Info@IRANMEET.COM



 173 

•   ICMP)Internet Control Message Protocol( .  <!�3� am!� C�+��

@�� {%I ;@�!+ �M���,;��!+ F=I '�!R �1 ��X� q��V0 �  �%AR    '�Ife� 

���.    
•   IGMP)Internet Group Managemant Protocol( . am!� C�+��


��=� <!�3� ��Multicasting   �1 TCP/IP  1��1 �=�I�@ �� .   
 �TNetwork Interface   
 ��k " ��� S%���	�� "�� �@ �1�1 ���l��� <!�3� a# �� �1�1 �����1 � ��� <�l��� ^%A� 

��� ��� <�l��� ^%A� .�" ��T��1 C��� am!� ��k#��V%� , � ��� C@�5 �%g� 
�"�!�
�17#��� ���  .��� '��5 ) �!�
�17 (���1#HY� �1���1 1=I Q� ,�	� # 

�1V���  ) �%g� :B5-50-04-22-D4-66 ( �5 �1!@  ��17 MAC� �=%��� a,1!�  .
 ��k " ��� S%���	�� "�" C�+��
 C��� a#	�� ,�@�i� ��V�� F�� �@   �" ��k #aCY    

H�,=��@  .�" C�+��
# Ethernet � ATM)Asynchronous Transfer Mode( a
M�" ��!H�,�" C�+��
 �� #� ��k ?�� �1 1!�!� ,=	��@  .�" C�+��
# <���� �!A� am!� 

� z`i� �� ��� �1 �1�1,=	��H�  .  
�7 �'�	
� +.��	 p�N'   

 �" ��� �1#�+!%4��5 # �" �����@ a#1=��� #� ^+�� �T�=�� �@ 6��� Q� �1 ,=�1�0  .
�� �@ �����@ ?�=	: ��%����#%4��5 Q� � <��� �+!, a=�1�0 TCP/IP� a ,�� �3��@    

���,=��H� �1�E��� a�T�1 �����@ �� �����@ Q� V��H+ �!g	H@  . �5!� Q� �� a�!g	� ?�=@
 )Socket(  � �1�E��� a��� �����@ Q� 61!H� z`i� �!g	H@ ,11�0 .  
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             Z�.-IP  
���Y�@#�"�+!%4��5 ��17 6=� z`i� FVG�3� a ��� Q� �1 W�+�� # � ��=� 
 ��� =\l� )���Y�@ �!g	H@ �%&�� W��# W�l� ��17 61!@ z`i� a�Xl� �1 ?%@ W�+�� 

 ��� W�+�� �1 �%0�1 .(�" ��T��1 �� Q� �" ��17#^�!+ aW�+�� =	�7�� �1 �%0�1  
�5 1�E@�\A	� 1=I Q�  IP  � �=%��� ,� z`i� a1!� ,=�1�0  . Q��" �@ m!� ��17

�"�+!%4��5 ��#� �1�1 �3� ��� �1 1!�!� ,1!�  .IP:    qn .qn,q,qa � ��!H� # �1 
��� �	%�� ?�� .  

 ?��#TCP/UDP     
 �\`i� '�!
�# ��@# ��� ��� �+!%4��5 Q� �1 � �����@ Q� .�� �@ '�!
, 

+��
 ���" C�# ��k "CHj ) "TCP �� � UDP ( ^+��   '�!
 � TCP '�!
 �� � 
UDP�=%��� a   � ,1!�  .� '�!
,1=I =��!+ # �+ �ER ?%@ ���>�1!� C��� ��  . '�!

��@ �"#�" �����@ # TCP/IP�" '�!
 6�!	�@ a�=	"1 S���� �H� #" �=� ����	�  " 

 �� ��H5 1�=I� �@ � �=� �=%���/�$��� � D�� � �, � ����+ ��!T�%" �+ =�!� 
1�!��@#  =��%� 1!�!@ �" �����@ ���� �@ .fu� " �=	"1 S���� �����@FTP '�!
 �� 
TCP   � �1�E��� Q�� �3%@ �� � �3%@,=��H� .  

 
 �R��)Socket(     
  %5�+ a�5!�, ��17 Q� �� IP '�!
 � TCP '�!
 ��� UDP���  . Q�

�5!� a�����@, 61!H� z`i� �@ ��  ��17IP S���� 8!� � �+!%4��5 �@ W!@�� )TCP 
��@# �� � '�Ife� ;��!+ ?%H�+ UDP (+�!
 �,�=	"=��i� �5    z`i� a��� �����@ 
�,=��H�  . ��17IP"1 ��17 6���� a�5!� �1 1!�!� ,   � D"��� �� =\l� �+!%4��5 

� �����@ a �e!@�� '�!
#��@ �" �1�1 �5 �� #� <���� 67 ,i� �� 11�0 � z`,=��H� .  
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 2�9"
# �08"� V07��'                       TCP/IP   ) �����".(    
  

      �1 ���� ="�a  C�+��
TCP/IP�" ��k ���H�@ #67   ���� ,=%�1�0  . ?�� �1
�H3Y���@ �@ a ,�" C�+��
 # �1 1!�!� TCP/IP���1�
 D%"�!�. 

 TCP/IP���� C�+��
 B� C���a ,) TCP,UDP,IP,ICMP,IGMPa ARP  (  �
� �I!H*�#�" �����@ �� #1�@��5 #��� .  �" C�+��
#� �I!H*� am!� # �"1��=�1���� �� 

# ��"�T��1 � �"�+!%4��5 ?%@ W�+�� �!g	H@ F�k   ��  � D"��� a��� �1,=��H�  .��H+, 
 �" C�+��
 ���� � �" �����@# C�+��
 �1 1!�!� TCP/IP�" C�+��
 �@ a # ���0 B� 

!�� �1�E��� 6��7 ^�!+ �=� �M��� '��=� �� � ^+�� m,=	��H� .   ���i+ �@ ���1� �1
�" C�+��
 �� Q� �" ��T��� � 1��GHI#  ���1�
 D%"�!� a�=� ����� .  

 
 2�9"
#TCP   :  �TTransport  

  
 TCP (Transmission Control Protocol(�� a,�" C�+��
 �� # 1��=����� 

TCP/IP '�Ife� �w�I � ;��!+ 6���� �5 ��� )�" S���� (���R ?%@ " a�+!%4��5 �1
�� k�@ 1�H�I� {��w �@  � D"��� ,=��H�  .e�+�� ?%	:,) ���R "�Xl� �1 ?%@( aUnicast 

� �=%���,1!�  .���� �@ '�e�+�� �1� a��0 <�\+� 1�, W�+�� a�1�1 <���� �� CY �3��@ 
11�0 ���Y�@ �+!%4��5 �1 ?%@ .���Y�@ �� S
#��@ '�Ife� <���� 6���� aW�+�� #���R  "
� D"��� a�=� 1�*�� <�\+�,11�0  .3@ a8!� ?�� �� '�e�+��nnHX� ��%nnn?� �, a=	��@ 

��@ '�Ife� ;��!+ ?%H�+ �@ ��� ?�� �GI# =\l� ��@ �g� 1�!�,11�0 . 
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�� �@ # a��=��+!%4��5 TCPM�" �1�1 ,� �5 ,�" ��3@ �1 �� =�1�0 <���� �3��@ # 
+�Ife�,) Packet ("=������,� ,=��H�  . a=\l� �+!%4��5 �1TCP�" ��3@ a# 
+�Ife�,�" �1�1 � z%`i+ �� #�1=*� �� �%&��  "1�5 ="�!� 1�*��. 

  
3.����� �� ?�>JK� =����    6�TCP   

TCP           M���5 B��V�� �!g	H@ a,�" ��3@ a#+�Ife� ,"��0 '�!\@ �� , <���� 
�,=��H� .TCP <���� 1=I Q� a)+�Ife� ��3@ Q� �%�Y!�, ��3@ F�H+ �@ �3� 

+�Ife�,&���� ,(   �� � �1�1 �3� �" ��3@ �� Q��" �@ ��Acknowledgment �!g	H@ 
"��0 �����1 �� 6�	%He�,� �" ��3@ �#+�Ife� ,� �1�E��� a�=� <���� ,=��H� .  �1

\`i� 6��� '=� �1 a=\l� �+!%4��5 ��%+�!R,�" ��3@ <!R� FfI� �@ �3� # 
+�Ife�,�1=*� a ��=� �+!%4��5 a=��H	� F�=Y� a "� '�Ife� <���� �@ F�=Y�,=��H�  . ��fI

1=I �&��1 Q� 61�V���@# � Acknowledgment@ Q� �@ +�Ife� ��3, aTCP 
 �" �����@ �@ ^+�� '�!
 �@ W!@�� '�Ife�#+�Ife� ��3@ �@ V%� �� =\l� � ��=� , 

� ���w�,=��H�  .�" ��3@ �%AR ���=" �!g	H@ =\l� �+!%4��5 '�!
 �� a��=� �+!%4��5# 
+�Ife�,�� �@ {��	� �����@ �@ #� �1�E��� a=\l� �+!%4��5 ,=��H� .  \l� �+!%4��5 �� =

 a��=� �+!%4��5 �1 �=		5 <���� �����@ �@ '�Ife� 6=��1�0�@ �!g	H@ ��=� �+!%4��5 '�!

�1�E��� 1�5 ="�!� .  

M�"�+!%4��5 �� Q� �", C�+��
 �� �1�E��� �@ C��H+ �5 TCP '�Ife� <���� �!g	H@ 
� a=���1,=	��H� 1�*�� 1!� ?%@ <�\+� Q� a'�Ife� �&1�� �� CY �3��@  . am!� <�\+�

��*� 8!� ��# � �1!@ Session� �=%��� ,1!� .  �1�E��� �@ aW�+�� �1 �%0�1 �+!%4��5 �1
 ��TCP  =	�7�� QH�@ � #F�� �@  :Three-Way handshake  � ^+�� �T�=�� �@ a

1!@ =	"�!� �e!@�� D���!T&� �1 �=� z`i� <!R� ���I� �@ =	��
 Q� �".  
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� �1 am!� =	�7�� � '�!R �Gj�� �,1��x
 :  
 <�� �Gj�� : �@ W!@�� '�Ife� <���� d��e �� �� �e!@�� <�\+� a��=� �+!%4��5

Session"1��=l� a ,� �%&�� , =��H�  )+�Ife� ��3@ Q� �%�Y!� �@ W!@�� 1=I, 
�" ��3@ F�H+ ?%@#+�Ife� ,+�Ife� ��3@ �@ W!@�� ���=�� � , (  

 F�1 �Gj�� :\l� �+!%4��5 '�Ife� �@ a=Session  �� {��	� ���
 a�=� <���� 
1�1 ="�!� .  

 QH�@ ��Y�� [�� �� a��=� �+!%4��5Acknowledgment   ^�!+ �=� <���� 
"�07 a=\l� �+!%4��5,1�5 ="�!� �=%
  .  

 2�9"
#UDP :  �TTransport  

  
UDP) User Datagram Protocol( a G�+��
 ,   ��k �X� �1 "CHj " �5 �1!@

��� <�\+� 6�=@ 8!� �� � �1!H� z`i� �� ��� �1 =\l� �����@ .C�+��
   6���� am!� 
{��	� �I�� �@ '�Ife� ;��!+  &� �M��� �� , <���� �AR ?%H�+ �@ �X@�� �1 

@!GX� �X� a'�Ife�, H� 1!�!@ �� 6�	%He� ��,1��7  .UDP  �" �1�1 �@ �X@�� �1 # 
�����1, �@ a=\l� ^�!+ Acknowledgment��%� # <���� ���@ '�!R �1 � ����=� 

@��� �� �,�" �1�1 �1 #EI��� qf+ a�=� <���� , F�*�� a�" �1�1 1=*� <���� �!g	H@ 
=� ="�!`� .	�� 6�=@ ?��,M�" �1�1 �5 ��� ,��� ��H5 � <�,&� 11�0 , �1�1 �� Q%�%" 

�"#�����1 ,C3G3+ �AR �   �" ��3@ #+�Ife� ,H� ?%H�+ a,11�0 . am!� C�+��
 ��   
�� �1�E��� �@ �+!%4��5 ?�=	: �@ '�Ife� <�l��� �!g	H@Broadcast �� � Multicast a

� CH�@ �1�E���, =�7  . C�+��
UDPa 5=�� D*j ���1��!� �1 ,���� '�Ife� ��  �� � <
���1 '�Ife�#Mk�@ �%H"� ,H� ,� �1�E��� V%� a=i��@ ,11�0 . 
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 C�+��
 �� �1�E��� UDP1��!� �1 #6!�H"   Multicasting Streaming mediaa) �%g�
�=�� S���E	5 !M=�� Q�(  �3%& ��i��� �� � ,���� �� ,�"�+!%4��5   '�e�+�� �!g	H@ �5 

GA�,�1�E���  �,�� <��=�� a=�1�0  � . �� �1�E��� �!g	H@UDP� ��=� �����@ a , 
 '�!
 �3��@UDP�l%Y1 =��H� z`i� �� 1!�  "+�%GHI �@�i�,� �5 , �+!%4��5 �3��@ 

="1 F�*�� =\l� .��71�� �@ F�k#
 �5 ��� n�" '�!# UDP
 �� nnnn�" '�!# TCP 
�� � �V*�nnnnV��H       �, =	��@ )�j,���1 �0� #6�3�� '�!
 ���H� =	��@  .(   
 2�9"
#IP    : �TInternet  

  
IP)  Internet Protocol(  ��� Q� �1 =\l� �+!%4��5 CA� 61!H� z`i� 6���� a

e�+��,� D"��� �� ,=��H�  .IPX��%s � <�\+� 6�=@ C�+��
 Q� a  ?%&�� �5 �1!@ ?�H
"1 ��17 67 �%&!�3�,�" ��3@ #+�Ife� ,�"�+!%4��5 ?%@ N	%+�� � # ��� �1 1!�!� 

 ��� . ��	�� �@IP�� ���!H" ,+�Ife� ��3@ Q� ;��!+ �1 ,� , Q� ��� ?�H� a=��H� 
+�Ife� ��3@,1=��� CM�3� �����0 <���� 6��� �1 #�%g�  :@��� a6=� D0,  ;��!+ F=I a

� �@�� � <���� �1 ����+ a{��	� ��!&�  =�1�0 a�%��+ .1��!� ?%	: �1# C�+��
 a
IP  �f+, 1�1 ="�!`� F�*�� �� m!� 'f�i� Cj �!g	H@ ) '�Ife� 1=*� <����

���!��1,.( "�07,  +�Ife� ��3@ <!R� �� , =\l� �1   �" ��3@ ������@ � #+�Ife� , 
�%&!�3� a�=� D0,�k Q� �=�I �@ �5 ���  �%g� �+k�@ �TCP�����@ �� �   �=		5 <���� 

� ��x0�� a'�Ife�,11�0  . 
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 S��9 3,� ��Q	� ?�0P�>IP   
�, 6�!+ IP���� 6�!	�@ �� ,��� {+�� '�%GHI �5 ���0 �g� �1 # ��3@ ;��!+ � 

�"#+�Ife� ,� '�!R aCA� 67 �1 ,1��x
 .  �" ��3@#+�Ife� , �� ^�!+ , �� 
�" C�+��
#k  CHj ��)TCP �� � UDP(  ��k d��e �� �� �  " ��� S%�����"a  ��@ # 

IP   � <����,=�1�0  . �E%�� ?%&��IP�" ��3@ N	%+�� a#+�Ife� ,<���� �!g	H@    �@ 
M��� =\l�,���  .+�Ife� ��3@ �", ��17 C��� aIP ��=�  ) �=	���� ( ��17 �IP 

 =\l� ) �=��%0 (�,=��@  . ��%+�!R �1IP=\l� ��17 a #  �1 �5 =��H� z`i� �� 
+�Ife� ��3@ a=��@ 1!�!� �	HT� 6�H",�H%l�3� " ��@ # <���� �g� 1�!� �+!%4��5     

�,11�0  .a=��� �	HT� 6�H"�1 =\l� ��17 ��%+�!R�1IPa  �, �+�� Q� �� �3��@ 
��@ �� '�Ife� � �1�E���#=��H� <���� 67 .��, r���� �� �T�1 IP�*�� a  �� 6�	%He� 1

+�Ife� ��3@ Q� 1!�� F=I, )  r%G�+f@ ( !��� ��� �1 . ��1�=A� �!g	� ?�=@
����,R�� ,+�Ife� ��3@ �5�j 6��� '=� �@ �X@�� �1 , ����0 �g� �1 a ��� <!e �1 

�,1!� . am!� '�%GHI   ��=l� Q� 61�1 �3� ^�!+ TTL)Time To Live (�@   �" 
�" ��3@ �� Q�#+�Ife� ,� '�!R ,1��x
  .TTL���� '=� �u5�=j a,��    ��3@ �5 

+�Ife�,� z`i� �� ��� ��� <!e �1 �5�j �@ �1�Y ,=��H�  ) ��3@ ��	�� �� CY
+�Ife�, 1!� ����x0 ��	5 .(  

 2�9"
#ICMP    : �TInternet  

  
  ICMP (Internet Control Message Protocol( �!\� �1 F�k '������ a

M�1� <����, �@ �X@�� �1 ��X� q��V0 �   �" ��3@ #+�Ife� ,;��!+ C@�Y�%s  ��   D"��� 
�,=��H� . 
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 �� �1�E��� �@ ICMP �� �5 �"�+�� � �"�+!%4��5 a IP	H@ nnn'�e�+�� �!g  ��� nnnn�1�E   

     � ,+�Ife� �&1�� � ��X� q��V0 �@ �1�Y a=	��H� ,�X@�� �1 1�=A�   �%�w�    
�=�7 1!�!@ � ,=	��@  .fu� " ��%+�!R �1IP+�Ife� ��3@ Q� ;��!+ �@ �1�Y a , �@ 

 a=��� �g� 1�!� =\l�ICMP	�� F�%
 Q� ,61!@ ����1 C@�Y�%s �@   ��@ �� # �+!%4��5 
� <���� ��=�,1��1 .   C�+��
 ��	�� �@IP�"�+�� ?%@ �1�1 <�l��� �!g	H@ #�1�E��� 1=���   

�,&� a11�0 ,   ICMP  0=	��H� �@ , �� TCP/IP�M��� <!�3� a  �� � ��X� q��V0    F�%
 
�"#&��	5 ,���  . qf+ICMP  �5 �3%� ��� ?�� �1 a  C�+��
 IP   Q� 6�!	�@ �� 

�" F�%
 6!: a=��H� [�X� ?�HX� C�+��
# ICMP ���1 #+��!�A� ��!T�%" ,  	� , �@ 
 F�%
 <!R� FfI�)Acknowledgment ( +�Ife� ��3@ ,H� ,=	��@  .ICMP���R a "

��,��X� q��V0 �1   �" Q@=%� �M��� � # �@ �X@�� �1 F�k   ��� �%�w� Q� dlA+ 
� ��,=��H�  .  

2�9"
#  IGMP     : �TInternet   

  
IGMP (Internet Group Managment Protocol (G�+��
 a, ����=� �5 ��� 

��@ ���I� �3%&#   IP Multicasting  ��� Q� �1 a    TCP/IP1��1 �=�I �@ ��  .IP 

Multicasting=	�7�� a#��@ F�%
 Q� 67 ���� �@ �5 ��� #  "��0 , �� �=� K�`��� 
 ���0 �5 6�0=��%0multicat  � �=%��� ,� <���� � =�!� ,11�0  .IGMP���I� �3%&   

��  ��=�T� #� ,=��H�  . 
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 �
,'IP Multicasting  
��H+, ���0 Q� ���I� multicast   Q%���+ �@ aIP ��17 Q� �@ �=� ���=" 

Multicast IP�" ��3@ � �1�1 q!0 a #+�Ife� , <���� ��17 67 �@ �=�   �����1 ��
�,=	��H�  .@�%��1 =	���%� �+!%4��5 ?�=	: ��%����,+�Ife� �@ , �%g� Streaming 

media   ��17 Q� a=	��@IP��@ �=���� # multicasting  � �1�E��� ,11�0  . �"�+��
 q��1�
 �!g	H@ �5multicast=	@��%
 #� ,��@ �� ���7 � K�`��� �� '�Ife� a=�1�0 # 

+��H, ���0 ?%5��i� multicast <����  )Forward ( �,=	��H� .   6=%�� �!g	H@ 
 '�Ife�Multicast�"�+�� �� Q� �" a �e!@�� 6�0=��%0 �@ #e�+�� �%3� �1 1!�!� , 

�, �� ���Hj �@ �1�Y a�3��@ Multicasting=	��@  .�"�+!%4��5#	�� , C��I D�3%� �@ 
 �!	������ � <���� �@ �1�Y a�����1   IP Multicast � a,=	��@  .  

 2�9"
#ARP :  �TInternet   

  
  ARP) Address Resolution Protocol(a  G�+��
,�5 ���    �G�3� �%&!�3�  "

��17 �@ F�� "�@ �X@�� �1 ��  �" ��3@ #e� +�If,���� ,) Outgoing(1��1 �=�I�@ a .
am!� =	�7�� C\j��   Mapping   ��17 IP��17 �@ MAC( Media Access 

Control(�e!@�� a ���  . ��17 �� ��� '��5MAC  a  Q� dG�+ z%`i+ �!g	H@ 
+�Ife� ��3@,� �1�E��� a�e!@�� �+!%4��5 �@ ,=	��H�  .�" ��17 6�=@# MAC '��5 a 

�"# a��� �" ��3@ <���� �!\� �1 F�k B��1#+�Ife� , �!g	H@ �+k�@ ��k �@ 
�" q��1�
#�� �e!@��   1!@ =	"�!`� ���1  .  
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�" ��3@ 6=%�� �@ 6��VH"#+�Ife� , ��k �@ IP  �" ��17 a��� �1 <���� �!g	H@ # 
MAC� ���w� 67 �@ =\l� � ��=� ,11�0  .  
ARP&�=� �� a,��� ��%�t �!g	H@ ��� #�" ��17 # IP � MAC �1�E��� a�e!@�� 

�,=��H�  .GA�,� ��%�t �*�7 �1 m!� <�=� �5 �g��j �� , a11�0 ARP Cache �=%��� 
�,1!�  .ARP CacheC��� �+!%4��5 �"   mapping  F�k   ��@ # � �"�+!%4��5 

M�"�+��,�5 ���   ���R " �@   �� #=���1 ���Y �@�i� �	HT� Q� .  
  

Physical Address Resolution   
 C�+��
ARP ��17 a IP�" ��3@ �� Q� �" =\l� #+�Ife� ,���� , �@ �� ARP 

Cache ��17 �+ �3��l� MAC  1��7 ��=@ �� �g� 1�!� =\l�  .1�!� ��%+�!R �1#   
 ��17 a11�0 �=%
MAC �� Cache@����@ ,� ,11�0  . �'�!\	�� �%s �1ARP 

���!��1,��@ �� #�+!%4��5 #%�&�� �5  �IP a1��1 �=�I�@ �� Broadcast   �� � �1!H� 
�#� , ��17 �5 ="�!� MAC=��H� FfI� �� 1!�  . �g� 1�!� �+!%4��5 ) �@IP �e!@�� 

 ( ��17 �=�@� �1 aMAC �@ �� ���!��1 �=		5 <���� �+!%4��5 Cache ���w� 1!� 
 ��17 <���� d��e �� �� F�k ���
 ���1� �1 � �1!H�MAC�� �@ a1!� w�l, 1�1 ="�!� 

 . ���
 ��%����ARP �@ 1�	��� �@ �=�@� �1 a=�1�0 �����1 a�=		5 ���!��1 ^�!+ 
Ife�n����1 =�=� '�nnnn�, aCache�e!@��  +�Ife� ��3@ ���1� �1 � F�T	�@ , =\l� �@   

� <���� �g� 1�!� �+!%4��5,11�0  .  
+�Ife� ��3@ Q� =\l� ��%+�!R �1,�	HT� a,=��@ �T�1  aARP ��17 a MAC �@ �� 

D%H�+ a�e!@�� �	HT� �1 <!�3� �+��   1�1 ="�!� ) �+!%4��5 �@ W!@�� ��17 C@�l� �1
 =\l� .( ��17 ?���� <!�3� ���1� �1 a�+��MAC �� � =\l� Forwarding ��3@ 
+�Ife�,��@ #��� �T�1 �+�� .  

 �1�H3Y���@ �@ F!� ,�"��V@� � �" �����@ a #�H5 ,X@�� �1  C�+��
 �@ �TCP/IP a
���1�
 D%"�!�. 
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 2�9"
# �08"� V07��'                   TCP/IP   )  ������� (   
 

�1 ����="� a   C�+��
 TCP/IP�@ nnn�" ��k ���H#� 67 nnnnnn���,=�1�0 .   

       �1  ���� �".���@ �@ a,  ��@ ,�" C�+��
 �� # ��i
 �1 1!�!� D�� TCP/IP   
=�1�0 ����� . ?�� �1�H3Y�@ a   ���@,  �"��V@� � �" �����@ #�H5 ,1!�!�   �@ �X@�� �1 

C�+��
TCP/IP���1�
 D%"�!� a.   
 �`3�TCP/IP��� � 1�%
 #� �I!H*� 1!� ���H�@ a��=	�� �1 �=� #�" �����@ �� # 
1�@��5#��� �1!H� �M��� ��  .�" �����@ �� �1�E��� �@#���� 6���� a m!� # ��=	�� ���� 
�� �@#@�%��1 �!g	H@ �+!%4��5 Q� ,� �I!H*� �@ # Q� �1 1!�!� '�Ife� �� �1��30 

���1 ="�!� 1!�� a ��� . ��=	�������"��V@� �� �=HI ���0 �� a #	�� , �@ 
TCP/IP� �M��� �� ,=��H�  :�" �����@#@�� {%I ,�" �����@ a #e�+�� ,�� F�� � nn�"��V#   

�=	"1 S���� �H�.  
  �1���1�
 D%"�!� ���0 �" �1 1!�!� '������ ���i+ �@ ���1�  .  

�7 �'�	
�/�� Y0> �   
�" �����@#@�� {%I ,6���� a  ��@ �� ��� �@ ^+�� CM�3� 61!H� o�e�@ � z%`i+ # 

� D"��� 6��@��5,=	��H�  .��@,�"��V@� ?�� ��   �� =	+��I  :  
ARP .  am!� �����@Cache �@ W!@�� ARP) Addreee Resolution Protocol(     �� 

� D"��� �� 67 [fR� 6���� � B��H�,=��H�  .��5 am!� �����@ �� �1�E��� �!g	H@, 
���  ARP -a<�=� ���1� �1 � ���+ �!��1 ^� �1 ��   �@ W!@�� ARP 

Cache� �1�1 B��H� a ,1!�  .� m!� �����@ �� �1�E��� �@, Q� 6�!+ Entry 
  � <�=� �@ �� ��3�� ���w� �e!@� )arp �s   |� ,��,~�,�|�  ���aa-00-62-

c6-09(  Q� oxj �@ F�=Y� �� � ahost 1!H� <�=� �� )arp -d.(   
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Hostname . � B��H� �� 6�@V%� �+!%4��5 F�� am!� �����@,="1  .��@# �� �1�E��� 
��5 am!� �����@, ��� Hostname 1!� �+!%4��5 F�� � ���+ a�!��1 ^� �1 �� 

��1!H� �="�i�  .  
IPConfig . =	@��%
 a m!� �����@#��� # C�+��
 TCP/IP B��H� ��  ) ��17

IP  ��V%� ��17 a , � �+!%4��5 F�� a...   ( ��� F�T	�@ 6���� �# D"��� �� 67     
�,=��H�  .M�	�7 �!g	H@,�" C%3���
 �@ # a m!� �����@ ipcongig/help �1 �� 

�@ �+ ���+ �!��1 ^�  GHI �" L%M!� � �����@ ?�� 1��#=�1�0 �	�7 �e!@�� .  
Nbtstat . GA� <�=�am!� �����@,���� ,NetBIOS  B��H� �� �,="1 . <�=� 

am!� �3%& C���, ���� ��,�"�+!%4��5    ���H�@IP��� �e!@��   )mapping (   
Netstat . ��5 �3G� �@ W!@�� '�Ife� am!� �����@#) Session(  C�+��
 

TCP/IP  � B��H� �� ,="1 .  
Ping . =	@��%
 am!� �����@#	�� W�+�� � , �@ IP���@ �� �+!%4��5 �1 ?%@ , � 

� �3+,=��H�  .Ping ���!��1 Q� ICMP � <���� ��=� �+!%4��5 �� �� 
 ���
 Q� d��e �� =\l� �+!%4��5ICMP 1�1 ="�!� K�!� 67 �@ . �3+ �!g	H@

 ��17 Q� �� �1�E��� �@ W�+��IP   a�+!%4��5 Q� F�� �� �                  
 6����] PING [IP_Address or Computer_Name   =%M�H� ���+ �� .

=	@��%
 �3+ �!g	H@# TCP/IP�� �@ # �� a1!� �+!%4��5 Local 
  Loopback  =%M�H� �1�E���  .Local   loopback��17 C��� a  |� ,�,�,| 

���).Ping 127.0.0.1 (   
Tracert . @��1� am!� �����@,+�Ife� ��3@ Q� , �� �g� 1�!� =\l� �@ 6=%�� �+ 

� F�*��,="1  . 
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          �7 �'�	
�/K��9�� �   
�" �����@#  W�+�� 6���� am!�  �%�� �I!H*� �@ ,�" D�3%� �� #	�� , � ��=	�� �@ 

�" D�3%� �%g� ��=	���%s ��#�@��5 ��%��� �1 �� aS�%	�!� � ���Y 6�, =	"1  . ?�� ��	�� �@
� D"��� �� '�Ife� ;��� <���� 6���� �" �����@ �� 8!�,&� =	��H� , �%"�� �@ ��!+ �@ 

 6��7 ^�!+ '�Ife� <����)��H+, � ���I� =%M�+ �@ W!@�� '�Ife� C��� '�Ife� 
� <���� o�E� ?�� '�!\@ 6��@��5 ��!",11�0 (� a, '�!R F�k �Y1 �3��@  1��x


.M�" ��!H� ��� 1��!�,�" �����@ �� #e�+�� ,� ,=	��@ :     
FTP . am!� �����@   C�+��
 �� �1�E��� �@ TCP ��=	�� ?%@ C��� <���� �@ F�=Y� a

����M�"�+!%4��5 � ,�� �@ �5 #   �=	"1 S���� ��V�� F�� 6��7 FTP �=� {\� 
� a ���,=��H�  .  

Telnet . +�� 6���� am!� �����@M�"�+!%4��5 �1 1!�!� ��� ;@�	� �@ ��1 ��� �� W�, 
 �=	"1 S���� �5Telnet  �� �@ #��� �=� {\� 6��7  � D"��� �� ,=��H�  .  

Tftp .  C�+��
 �� m!� �����@UDP��@ a #�" C��� <���� # ��=	�� ?%@ Q:!5 
����M�"�+!%4��5 � ,�� �@ �5 # �=	"1 S���� 6��7 TFTP(Trivial File 

Transfer Protocol  (  � D"��� �� ��� �=� {\� ,=��H�  .  
�7��I%� �
	/3,�7. F"
� ���    

��@ �� �" S���� ��i��� � ��: 6���� �"��V�� F�� 8!� ?��#	�� 6�0=��%0 S���� , �@ 
TCP/IP ��=	�� �1 ����� D"��� a ,=��H�  .  

•  ��: S����TCP/IP .  ��: 1��=����� S���� a m!� �����@TCP/IP �� 
� �M���,=��H�  .��@ �� ��: <���� 6���� a m!� S����# M�"�+!%4��5 , �@ �5 

��#�" D�3%� 6��7 #G��I , ��=	�� V*@ �����@ a=��@ �=� {\�   �" �T
�: # 
	�� �+!%4��5 Q� �@ �=� C\��, ��=	�� �@ ����� D"��� a ,=��H� .  

• �" S����#+�Ife� , ����	�� )IIS.(   �����@ IIS�"��V�� F�� a # S���� 
�=	"1  1=��� #�%�����&� �3
 a���� aK� �%g� ,  	�� C��� <���� � , �@ 
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TCP/IP  � ���Y ��%��� �1 �� ,="1  .IISM�" D�3%� �1 a,�" �`3� �� �5 # 
Server ��=	�� ����� �1�E��� ,� {\� ��� B%
 '�!\@ a=	��H� ,11�0  .
� 1��	i%
,GHI �@ ��%+�!R �1 11�0 ��%� �����@ ?�� 1��# �@ F�=Y� a1��=� 1!�� 

 oxj)Uninstall(  �� �� 67 #1!H� D�3%� .  
 =�a'  
 =�a'q � o="  :�����@ �� �1�E���  Ping C�+��
 1��GHI �AR �� 6�	%He� �!g	H@ 

TCP/IP  
 Q� �Gj�� :=�!� 1��� ��� �@ a ��*� �@��5 Q� 6�!	�@ .  
�1 �Gj��  :  �	�V0Command Prompt�%3� �� ��    Start | Programs | 

Accessories =%M�H� K�`��� .     
 �� �Gj��:  �!��1 Ping |� ,�,�,|=%M�H� ���+ �e!@�� ��*	
 �1 ��  .  

s��	: � ��� v���� a m!� Cj��� F�*�� �� S
 ,1!� �1�1 6�i� �3��@  :  
 Q� �*%�� :�,+�Ife� ��3@ ���: �3��@ ,fe� ��3@ ���: � <���� +�I, � �����1 

+�Ife� ��3@ ��!T�%", 11�T� D0 . {\� �@ �X@�� �1 '�!\	�� �%s �1TCP/IP 
+f�i�,1��1 1!��  .  

�1 �*%��   : +�Ife� ��3@ ���: ��%+�!R �1, �=	"=��i� a11�0 �����1 � <���� 
 C�+��
 {\� � 1��GHI �ARTCP/IP���  . 

���� �� CR�j v����#   �����@ Ping 

C:\>ping 127.0.0.1 
Pinging 127.0.0.1 with 32 bytes of 

data: 
 

Reply from 127.0.0.1: bytes=32 
time<10ms TTL=128 

Reply from 127.0.0.1: bytes=32 
time<10ms TTL=128 

Reply from 127.0.0.1: bytes=32 
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time<10ms TTL=128 
Reply from 127.0.0.1: bytes=32 

time<10ms TTL=128 
 

Ping statistics for 127.0.0.1: 
Packets: Sent = 4, Received = 4, 

Lost = 0 (0% loss), 
Approximate round trip times in 

milli-seconds: 
Minimum = 0ms, Maximum = 

0ms, Average = 0ms 
 =�a't �  o="  :�" �����@ �� �1�E���#   Ping   � Hostname 1��GHI �AR �!g	H@ 

TCP/IP   
•  Q� �Gj�� :=�!� 1��� ��� �@ a ��*� �@��5 Q� 6�!	�@ .  
• �1 �Gj��   :  �	�V0Command Prompt�%3� �� ��    Start | Programs | 

Accessories =%M�H� K�`���  .  
•  �� �Gj�� : �e!@�� ��*	
 �1 �!��1 ahostname=%M�H� ���+ ��  .  
•  F���: �Gj��:   �!��1 a �e!@�� ��*	
 �1 Ping  Computer_Name   �� 

 =%M�H� ���+ .���� �h� �1 �=� �=��1�0�@ ��=l� a �+!%4��5 F��# 6���� hostname 
��� .  

s��	 : � ��� v���� a m!� Cj��� F�*�� �� S
,1!� �1�1 6�i� �3��@  :  
•  Q� �*%�� : �+!%4��5 F��)���1 �+!%4��5 �" �X@�� ?�� �1#R�\��� F�� , �@ W!@�� 

1!@ ="�!� 1!� (    
• �1 �*%��   :  ��17IP �+!%4��5  )���1 �+!%4��5 �" �X@�� ?�� �1# ��17 IP W!@�� 

1!@ ="�!� 1!� �@ (  
 <�� �Gj�� :�+!%4��5 F�� 61!H� z`i� 

C:\> hostname  
Srco 
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 F�1 �Gj�� :��� �!��1 �� �1�EPing F�� ���H�@ 
�+!%4��5 

C:> Ping  Srco  
Pinging  Srco.Test.com  [ 10.10.1.1] 

 with 32 bytes of data: 
 

Reply from 10.10.1.1: bytes=32 
time<10ms TTL=128 

Reply from 10.10.1.1: bytes=32 
time<10ms TTL=128 

Reply from 10.10.1.1: bytes=32 
time<10ms TTL=128 

Reply from 10.10.1.1: bytes=32 
time<10ms TTL=128 

 
Ping statistics for 10.10.1.1: 

Packets: Sent = 4, Received = 4, Lost 
= 0 (0% loss), 

Approximate round trip times in 
milli-seconds: 

Minimum = 0ms, Maximum = 0ms, 
Average = 0ms 
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         2�9"
# �08"� V07��'            TCP/IP  )  ��������� (   
 

��� �=� ��E0 6!	5�+ ���7 :  
�H3Y<��   : ����,   C�+��
 TCP/IP�" ��k ���H�@ # 67   
�H3YF�1     : ���@,�" C�+��
 #�1 1!�!�    TCP/IP   
�H3YF!�    : ���@,�"��V@� � �" �����@ #�H5 , C�+��
 �@ �X@�� �1 TCP/IP   

   ?�� �1�H3Y�@   ���@ , Name Resoulation ���1�
 D%"�!� a . =	�7�� C\j��
 ��17 ?���� am!�IP   �� )map(   Q� �@ �=�   ��� F�� )%+�!R �1nn �@ '�%GHI ��
11�0 F�*�� �%l�!� .(��H+,���� , User-friendly� a , <1��� ��17 �@ �3��@ IP 

��"�T��1 ?%@ W�+�� �	%�� �+ �� �e!@��#w�l�� ,	�� ��� Q� �1 , �@ TCP/IPa    
11�0 D"��� .  

 C�+��
TCP/IP�"�+!%4��5 # ��17 d��e �� �� =\l� � ��=� IPM���	� a6��7 ,     
�, =��H�  .��i%@ C��H+ a6��@��5# ��@ #���� �� �1�E��� � 61�4��e�`@ , �@ �3� a

1�=I� )�" ��17# IP(   =���1 ��  .��@#"1 ��17 nnnn, +��E�� 8�!�� �� �+!%4��5 Q�,F��  

    ) user friendly names( � �1�E��� a,11�0  . ��=	��������� ��%�t �!g	H@ a # 
����, ��17 � IP  �"1����� �� a6��7 <1��� #+��E�� ,� �1�E��� ,11�0 .  8!� �@ ��!+ �@

 61!H� ��%�t �!g	H@ ��!
 �� � ��3�� C��� Q� �� a�=� �1�E��� F������,�" ��17 � # IP 
� �1�E��� 6��7 �@ �=� ��,11�0 . ��@ , �%g� �" �����@ �� IE � FTP �� �1�E��� �@ �1�Y a

 ��17IP�� �    F��  ��@ #���Y�@ #W�+��  � �g� 1�!� =\l� �@ , =	��@ . F�� �� ��%����
� �1�E���, C�+��
 d��e �� W�+�� Q� ��s7 �� CY a11�0 TCP/IP7�� �� a=	�#F�� �@    
Name Resolution ��17 �+ �1�E��� IP  11�0 z`i� a�g� 1�!� �+!%4��5  . �1

 ��17 ��%+�!RIP =��@ �=� z`i� a )6=� z`i� C@�l� �1  F�� (a  �GR��f@ W�+��
=� ="�!����Y�@. 
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��	 W��	�  
F�� 8!� �1  user friendly   1��1 1!�� :����, 6�@V%� )Host (���� �, 

NetBIOS. +��I0' ��	 ��� a , ��17 Q� �@ �5 ��� IP�=� �1�1 �3��+!%4��5    67 �+ 
 6�@V%� Q� 6�!	�@ ��TCP/IP=��H� z`i�  .� a6�@V%� F��,���1 =��!+ # �u5�=j ��� 

 ��5���5 )M�E&� o��j,�"��5���5 a#1=I #� �Xl� a  hyphens ( =��@ .����, 6�@V%� 
���1#+��E�� <���� ,� ,��@ =	 . ����3� F��)Alias (�  Domain names   ��!H� �1 a

� �	%�� ?�� �1 <��=��,=	��@ .  ��� a����3� F��, ��17 Q� �@ �=� ^+�� � ��� IP 
���) . �%g� :Tehran .(  Q�    Domain name�� �@ �1�E��� �!g	H@ a # ����	��  

"=������,� �1�E��� �=		5�=� Q� 6�!	�@ �Xl� �� � ,=��H�  

) fu� "Tehran.Citys.com   ( 

     ��	NetBIOS��5���5 �1V��� F�� Q� a #67 �� �5 ���    z`i� �!g	H@ 
61!H� Q�  ;	�NetBIOS���@ #�1�E��� ���  �,11�0 . F�� Q���NetBIOS  

  � �I!H*� �� � Q� 61!H� z`i� �!g	H@#11�T%� �1�E��� a�"�+!%4��5 �� .  
 ���R a����� ?�� �1"  ��
 �� ��@ 67 <�� o�j �1V#M��� ��5���5 �� � F�� , z`i� �!g	H@ 

3���� �� � ;	� 61!H�,� ����� �+!%4��5 Q� �@ �5 ,� �1�E��� a=��H� ,11�0 .  � ��!H� # 
 ;	� Q� ��NetBIOS �\	I a File and Print Sharing for Microsoft 

Networks   �" ��� �1 #	�� , ��=	�� �@ ���� ���  .���� 1!� �%&��� �+!%4��5 ��%
� ��s7 ��, 1�E@ �\A	� F�� Q� am!� �\	I a =��H� NetBIOS��3*�� �� )�h(       

�,=��H�  .��5���5 � �+!%4��5 F�� C��� �=� �h F��# �=		5 �h �\	I �T��%@ �5 ��� 
 ��� )��@#��@ � o�j �1V��
 �u5�=j �� �+!%4��5 F�� ?���0 �g� �1 # 61!H� z`i� 

� �1�E��� �T�1 o�j Q� �� aF�� �=		5 �h �\	I,11�0  .( ��=	���1���� F�� a 
NetBIOS� a ,=��@ ��5���5 �1V��
 �u5�=j =��!+  . ��=	��������%� 1!� a # ?�� �@ 

���� 8!�,�" �`3� � ����=� #GY ,���� �� �1�E��� =	���%� ��=	�� , NetBIOS 
�" �%G@�Y �� ���Hj �!g	H@# ��� �#=���1 a. 
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Static IP mapping  
���Y�@ �!g	H@ �� F�� Q� 6��@��5 ��%����# z`i� a =\l� �+!%4��5 Q� �@ W�+�� 

�, C�+��
 a =	��H� TCP/IP    ��17 Q� =	���%� 6�	�H"IP��@ # <�l��� dlA+ 
 ��� '�Ife� .�5 ��� F�k ����� ?�� �1   ��17 Q� �@ �+!%4��5 F�� IP11�0 �� a  .

j�� m!� '�%GHI C\ )mapping( � ��%�t ��!
 �� � ��3�� <�=� Q� �1 a,11�0  . �1
��3�� <�=� Q� �� ��%+�!R  �� �1 �g� 1�!� v���� a11�0 �1�E��� ,�" C��� �� #   

Hosts �� � Lmhosts� ��%�t ,=�1�0  ) �" C���#	�� am!� ,� ,=	��@  .( ?���H��
��� a ��3�� <�=� Q� �� �1�E��� ��V����E� 6�,C��� �%"�� �@ ��!+ �@ 67 61!H�       

 )	��, ( ��� ��%�t CA� �#)   ��%�t   �� �@ #�+!%4��5 �"  (��� 67 . �" ����� ?�� �1
� 6��@��5 �� Q�,=	��!+  ��@ #@�%��1 ,�@�	� �@ ,k�@ S��5�� �@ #@�%��1 , 6�V%� �" �@ a

 a1��1 '���w �5entry   =	��H� �h m!� <�=� �1.��� F�T	�@ #�� a��3�� <��=� , �� 
�" B&�:#GR� ,�" ��17 1�=�+ ���1��!� �1 � �1!@ �	%�� ?�� �1 # IP   1��� a�=� �� 

�" ��17 �#�@��	�� m!�  "��� F�T	�@ a=	@�� �%%�+# �� 1!� ��� CM�3� ��3�� <��=� 
���1 ="�!� .  

2�%  Hosts  . 	�� C��� Q� am!� C���,�" ��17 C��� � # IP���� �@ �=� �� , 
 ��� 6�@V%� .am!� C��� ���1 #0��� ,�" #��� ��� :     

• �,�@ �� 6�@V%� F�� ?�=	: 6�!+   ��17 IP�@�i� , 1�1 �3� . a�&�j ?�� �1
 ��17 �1 �=	"1 S���� Q� �@ ������ 6����IP : |� ,}|,��,|�|   F�� d��e �� 

��!j  Tehran.Citys.Com ����3� F�� �� � Tehran���1 ="�!� 1!��  .
� 6��@��5 a����� ?�� �1, ����3� F�� �� �=	"1 S���� �@ ������ �!g	H@ =	��!+ 

Tehran F�� C@�l� �1 Domain=	��H� �1�E��� a .  
•  �"EntryaF�� 'f
 8!� �@ ��!+ �@ am!� C��� �1    � ��V@ o��j �@ �3� 

Q:!5  1!@ ="�!� ��3j .M�"�+!%4��5 �@ �X@�� �1,� �5  ��=	����� �� � NT 
�� �@#���1 ="�!`� 1!�� am!� �%��3j a��� �=� {\� ���7 .     
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 2�%LmHosts    .am!� C��� 	�� C��� Q�, ��17 C���� IP F�� �@ �=� �� 
NetBIOS���  .i`@, C��� �� Lmhosts 67 �@ � �=� �g��j 1��� �=�@� �1 

�jfXR� "NetBIOS name Cache� ,=	�!0  .  
Dynamic IP mapping  

 ��!
 <��=� ��V� ?���H��)��� ��%�t <!�3�# IP�=� �� (��� F�T	�@ a# 
��� 6��7 Q%+��!+�. � �1�E��� S���� �1 �� ��!
 <��=� a����� ?�� �1,=	��H�  :

DNS(Domain Name System ( �WINS(Windows Internet Neame 

Service .( �=	"1 S����DNS � WINS� �@�i� '�%GHI # �" C��� �%g� ��# 
Hosts � Lmhosts 1�1 =	"�!� F�*��  )=	@��%
 �@ ��%� 6�=@#��1 ,.(   

  
DNS)Domain Name System(   
DNS��� a ,��xT��� �!g	H@ # ��� ��� ;@�	� � �"�+!%4��5  .�" ���#	�� , �@ 

TCP/IP+�Ife� Q��@ �� a ,���� , DNS� �" S���� � �"�+!%4��5 ?���� �!g	H@ a �
���� d��e, User friendly �@ W!@�� Domain names� �1�E��� a,=	��H�  . ��%����

�@��5# Q� F�� Domain� �����@ �1 �� # 1���  ) z`i� (�,�=	"1 S���� a=��H�    
DNS   �@ �� �g� 1�!� F�� aIP a�e!@�� map 1�5 ="�!� .��xT��� D�3%� ������# 
DNSa   +��� �G3G� '�!\@ ,@ a��� am!� D�3%� �� �1�E��� 6���� {%+�+ ?�=  �1

�" ���#0�V@ ,=� ="�!� 1!�� ����	�� �%g�  .+��� �G3G� D�3%� Q� �� �1�E��� �@, 
���� 1�*�� �!g	H@, Domain M�"�+!%4��5 a,�5   ���� , Domain <1��� � IP �e!@�� 

� ��%�t ��,���1 a=	��H� # mapping��@ F�k #���R  "!@�� �%j��1!� �@ W � ,=	��@  .
�jfXR� �"�+!%4��5 �� 8!� ?��" �=	"1 S���� aDNS���R � �=� �=%��� a  " q��1�


�"#��@ F�k #M�"�+!%4��5 ,+�%GHI 6�=%� �1 �5 ,� 6��7 ,1�1 =	"�!� F�*�� �� =��@  .
 ��%����mapping 6�0=	"1 S���� a=��H� �%%�+ �e!@�� �%j�� �1 DNS	�� , �@ 
 ��=	��������� F�T	�@ '�%GHI Q%+��!+� '�!\@ a #1�1 =	"�!� F�*�� ��  .  
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WINS(Windows Internet Name Service(    
WINS��@ Q� a nIfe� Qnnnn+�,���!+ ,��@ �� #h nnn �mapping  ��!
 #�� nn��, 

NetBIOS� �M��� a��� �1 �=� �1�E��� ,=��H�  .WINS���� a, NetBIOS@ �� n �
�" ��17# IP�� �5 1��7 ="�!� D"��� �� 6���� ?�� � �� nn��, NetBIOS   <!e �1 

=	��@ �1�E��� C@�Y a�"�+�� .  
  

Name Resoulation 6",�" �. tnnn   
Name Resoulation=	�7�� a #o�e�@ F�� Q� C�i� 67 ���� �@ �5 ���    �@ �� � 

 ��17 Q�IP� �� ,11�0  .�@��5 ��%����#@ Q� �1 �� F�� Q� � 1��� a�����, a=��H� 
� z`i� �����@, F�� Q� �� � 6�@V%� Q� m!� F�� �5 =��H� NetBIOS���  . �����@

�"#G�� , ��=	�� �1 ���� =	�7�� �� ahost name resolution� �1�E��� a , =	��H� 
&�,��@ ,�" �����@ �� #H�=Y ,M�" �����@ �%g� �+ , ��=	�� z�`� �5 NT ��=	�� �� � 

}� , }~j��e ,���� �� 6�	�H" a=�� �=� , NetBIOS� �1�E��� ,=	��H�  . ��%+�!R �1
�����@ a11�T� ���H" �%l�!� �@ a m!� =	�7��  w�l�� ,  ���Y�@ �@ �1�Y # =\l� �@ W�+�� 

1!@ ="�!`� 1!� �g� 1�!� . ��17 Q� �� ��%+�!R �1IP� �1�E��� , a=%M�H� name 

resolution  1!@ ="�!`� ��%�  .  
 ,�-
%Host name Resolution   
��17  IP   ����, 6�@V%� )Host Names ( C��� �� �1�E��� �@ aHostQH�@ �� �    

 �=	"1 S����DNS  =� ="�!� z`i� a . ="�!� F�*�� ��� '�!\@ a m!� =	�7��
=� .  

•  �+!%4��5A�!��1 # �%g� �� FTP  ���H�@    6�@V%� �+!%4��5 F�� B   1��� a        
�,=��H�  .  

•  �+!%4��5A���@ a ,� ,GA� 6�@V%� F�� �@ �=� z`i� F�� ��7 �5 =��H� , �l@�X� 
�,=��H� .  
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• GA� 6�@V%� F�� �@ �=� z`i� F�� ��%+�!R �1, �+!%4��5 a=��H	� �l@�X� A a 
 �� 1!� 6���@V%� C���)Hosts File(   "�07 �!g	H@ , 6�@V%� �+!%4��5 �� B a 

� !*�3�,=��H�  . �1 ��17 a11�0 �=%
 6�@V%� �+!%4��5 F�� ��%+�!RIP �=� �� 
 =� ="�!� �=��1�0�@ a67 �@ .6=� z`i� �� S
   ��17 IP �@ W�+�� �	%�� a 

=� ="�!� D"��� �g� 1�!� �+!%4��5.     
•  �+!%4��5 �0�A �+!%4��5 6�@V%� F�� a B Q� ���1� �1 a=��H	� �=%
 �� query��@ # 

 �=	"1 S����DNS�� � <��,11�0  . ��17 a11�0 �=%
 6�@V%� F�� ��%+�!R �1
IP  =� ="�!� z`i� 67 �@ �=� �1�1 �3� .   ��17 6=� z`i� �� S
 IP 

=� ="�!� D"��� �g� 1�!� �+!%4��5 �@ W�+�� �	%�� a.     
•  �=	"1 S���� �1 6�@V%� �+!%4��5 F�� ��%+�!R�1DNS ��=	�� a11�T� �=%
 

���� a Cache  W!@�� ���� �@, NetBIOS���@ �� ,� , =��H� . ?�=@ ��� ?��
 ��=	�� �5 ��� �GI�����@ a      NetBIOS name   �&V	H@host name a 

� �����,=��H�  .  
•  ��%+�!R �1Cachea m!�    Q� a=��� �g� 1�!� 6�@V%� F�� C��� query��@ # 

 �=	"1 S����WINS� <���� ,11�0  .  
•  �=	"1 S���� ��%+�!R �1WINS F�%
 Q� a=��� F�� C�i� Cj �@ �1�Y 

Broadcast   �� �@#� <���� ��� ,11�0 .  
• ��@V%� ��%+�!R �1, C��� a="=� ���
 �=� �i�	� F�%
 �@ Lmhosts F�� �!g	H@ 

6�@V%� )NetBIOS (���@ a,=� ="�!� . 

  
   ,�-
%NetBIOS  Name Resolution   

  ���� a ��� B%
 '�!\@, NetBIOS  � �@ �#	�� ��� Q� , �@ TCP/IP 
1�5 =	"�!`� ��5 . ��=	���������Y�@ 6���� a#W�+��  �" ��� �1 #	�� , �@ TCP/IP 

��@ ��# 6�0=��%0 S���� NetBIOS C�+��
 d��e �� a NetBT� D"��� a ,=��H�  .
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NetBT�� a    '�HG5 NetBIOS over TCP/IP��� �=� ���Y�  . am!� C�+��

��Y�@ 6�����#��@ �� W�+�� #�" �����@ #	�� , �@ NetBIOS   ^�!+ a TCP/IP �� � 

d��e  F�� �H��+ NetBIOS ��17 Q� �@ IP� D"��� a,=��H�  . S���� ��%+�!R�1
 �=	"1WINS��@ #=	@��%
 a�1�E��� # �=�    =	�7�� a=��@  NetBIOS Name   

Resolution a   1!@ ="�!� ��� '�!\@  :  
•  �+!%4��5Aa �!��1 # �%g� Net use���H�@ ��    F�� NetBIOS �+!%4��5 B a

1���  � ,=��H� .  
•  �+!%4��5A���@ a ,� ,=��H�    �1 �=� z`i� F�� ��7 �5 Cache ���� , 

NetBIOS  ��� 1!�!� a .  
•  �+!%4��5 a =��� 1!�!� F�� ��%+�!R �1A Q� query  ��@ �� #   �=	"1 S���� 

WINS� <���� ,1��1  .  
• !R �1 �=	"1 S���� ��%+�WINS �+!%4��5 a=��� F�� ?���� �@ �1�Y A �� 

Broadcast� �1�E��� a��� �1 ,=��H�  .  
• ��%+�!R �1   Broadcast �+!%4��5 a11�T� F�� C�i� Cj �@ �1�Y a A C��� a 

Lmhosts���@ �� ,� ,=��H� .  
• �" q�� ��%+�!R �1# NetBIOSam!�  a=�1�T� F�� C�i� Cj �@ �1�Y  

 �+!%4��5A   C��� a Hosts���@ �� ,� ,=��H� .  
•  �+!%4��5 a ����� �1A Q� a query��@ # �=	"1 S���� Q� DNS<����    

�,=��H�  .  
 �1 �H3Y ���@ �@ D*	
,�!A�   ���1�
 D%"�!� '�Ife� <�l��� . 
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 2�9"
# �08"� V07��'                      TCP/IP   )  ����VQ�#  (  
 

���7 ��� �=� ��E0 6!	5�+  :  
 �H3Y<��    : ����,  C�+��
 TCP/IP�" ��k ���H�@ # 67   
 �H3YF�1      : ���@,�" C�+��
 #�1 1!�!�    TCP/IP   

�H3YF!�    : ���@,�"��V@� � �" �����@ #�H5 , C�+��
 �@ �X@�� �1 TCP/IP   
�H3YF���:  :���@, Name Resoulation     
 ?�� �1�H3Y���@ �@ , ���1�
 D%"�!� '�Ife� <�l��� =	�7�� �!A� .  

TCP/IP�� �@ �1�1 <���� �!g	H@ a #���   �" B`@ �@ �� ���7 #���:!5 # F�� �@ 
Packets ) �" ��3@#+�Ife� ,( � D%3l+ a,=��H�  .�" ��3@ ��#+�Ife� , ���� �@ a
�" C�+��
#�" �p�� �@ 6��7 �@ ^+�� #+��E�� ,� 1�� ,11�0  .%3l+�" ��3@ �@ �1�1 D# 

+�Ife�,��� #  +�%j ,���w � #���  .Mk�@ D*j <����, '=� a��� �1 '�Ife� �� 
1��� 6���#  ��� 6=� =	5 �I�@ a��� ?%H" � =%i5 ="�!� <!e   � ,11�0  . ��%���� �1
Mk�@ D*j,� �*@�� ��� �1 '�Ife� �� ,�"�+!%4��5 ���� a11�0 # ��� �1 1!�!� 
 �@ �1�Y1!@ =	"�!`� '�Ife� <���� .�&�j ?%	: �1, '�Ife� <�l��� =	�7�� �1 �0� a

&����,� a=��H� ���@ ,��H+ �3��@ ,�1=*� '�Ife�  "=�!� <���� . ��3@ �0� aC@�l� �1
�"#+�Ife� ,�� �@ Q:!5 # ^%A� � F�*�� �I�3@ ���7 <�l��� a=�1�0 <���� ��� 

1��� '=� �@ <�l���#!`� <���� a =� ="� .�&�j ?%	: �1, ��3@ �� Q� �" ��%+�!R �1 
�"#+�Ife� ,���R a=�!� ���!� C�i� �@ "  +�Ife� ��3@ ,  ���!� C�i� �@ �5   

�1=*� a ��� �=� "� <����,11�0  ) . '�Ife� F�H+ <���� C@�l� �1 .(  
+�Ife� ��3@ Q� ��%����,� <���� ��� S%���	�� ��k �@ ,11�0   

) Network interface layer(  D��� 67 �@ a )frame(   � ,=	�!0 .  B`@ �� a D��� 
�"# +��E�� ,�5  ���1 Q� �" #1!� ��� 1��GHI    ��k �1 '�Ife� <�l��� 6���� �1 

� ��� S%���	��,��� �=� C%�i+ a=	��@  .  
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  �� Cj��� C��� a'�Ife� <���� =	�7��nn1=�# ��� )"=������,��3@ 6��1 �1�1  
�"#+�Ife� ,��=� �+!%4��5 �1   �  =\l� �+!%4��5 �1 6��7 ?�3@ D�@  � ��!T@ # C�� �5 

�1=*� �%&�� "11�0 1�*�� .( C�+��
 �� ��k �"TCP/IP ���1 a#il� ,�"�+!%4��5 �1 �h!� # 
��� =\l� � ��=�.  

�7 ���� +�1f�"/9�>JK� � ) Packets (   
�" ��k �� Q� �" �1# TCP/IP3@ �� +�Ife� ��, ) packet ( ���� �@,+��E�� , F�� 

� �1�@, 1!�  .+�Ife� ��3@ Q� �5�j �@ 6��VH", C�+��
 �1 �T�1 ��k �@ ��k Q� �� 
TCP/IP�" C�+��
 �� Q� �" a #R�\��� '�Ife� a �e!@�� , ���w� 67 �@ �� 1!� 

�,=	��H�  .+�Ife� ��3@ ��,a67 �@ �=� ���w� '�Ife� ���H�@ ���� �@ ,	� , 1�� a�T�1  
�,11�0  .���� ?��, : Segment )  �	HT�( amessage )  F�%
( adatagram   

 ) F��0���1 ( �frame )  D���(� a,=	��@ .     
• ���A� .  �1 '�Ife� <�l��� =j�� �	HT�TCP   Q� C��� � �1!@ TCP 

header ^�!+ �5 ��� Application data"��H" a ,��� �=�  .  
• ��0#.  M�" C�+��
 �1 '�Ife� <�l��� =j�� a F�%
 , �%g� 

ICMP,UDP,IGMP . �ARP���  . Q� C��� F�%
Protocol header 
 ^�!+ �5 �1!@Application �� �  protocol data"��H" a ,��� �=�  .  

• ��
1��. .  ��k �X� �1 '�Ife� <�l��� =j�� aF��0���1IP���  . C��� F��0���1
 Q�IP header ��k ^�!+ �5 ��� transport"��H" a , ��� �=�  .  

• V
% .��� ��� S%���	�� ��k �X� �1 '�Ife� <�l��� =j�� aD��� .D���   C��� 
 Q�header ��k �1 �5 ��� network �1�1 ^�!+ �5 ��� �=� ���w� 67 �@ 
 ��kIP"��H" a , ��� �=�  .  

V
% G h�I!�   
   D��� Q�)jfXR�,��@ #� +�Ife� ��3@ Q,��� ��k �X� �1  ( �� C���

���� B`@, :header , data � trailer��� .  
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Header  .� ��� 1��!� C��� B`@ ?�� �1 1!�!� '�Ife�,=��@  :  

• �=	"1��=i" <�	T%� Q� 	� ,+�Ife� ��3@ Q� <���� �@ ,    
•  ��=� ��17  
•  =\l� ��17  

Data . �Y�� '�Ife� aB`@ ?�� �1,� ���Y a �����@ ^�!+ �=� <���� ,%0 nnn1� . ?��
+�Ife� ��3@ �� B`@,  ���1 #�" ���=�� #+��E�� ,���   )  T�3@, ���=�� ��1�=A� �@ 

1��1 ��� ^�!+ �=� D%g	+ .( B`@Data� �u5� �1 a  ���: �+ ���@ !G%5 D%� �� �" ��
� �� ���@ !G%5,1!� C��� =��!+  .�" ��� �1#���l+ �1�1 ���=�� a ���+�  " � Q� <1���

��� ���@ !G%5 D%� .�@ ��!+ �@  �" �1�1 '�H%g	+ �u5� ��	�� #�%&��    !G%5 ���: �� B%@ a
� ���@,a=	��@  �,�" B`@ �@ �1�1 �3��@ #���:!5 # F�� �@  "@�" ��3#Ife� nn+�,"   

  ) packet (11�0 D%3l+ a .�" ��3@ ak�@ �%��� �@ C��� Q� <�l��� 6��� �1#+�Ife� , 
1���#=� =	"�!� Cl�	� ��� <!e �1  .  

Trailer.   '��!�A�trailer S%���	�� ��k �1 �=� �1�E��� C�+��
 �@ D%l�3� W�+�� a 
1��1 ��� .trailerk!H�� a  "@ C���i`,���@ �!g	H@ , �5 �1!@ ��X� 

CRC(Cyclical redundancy check(� �=%��� a,1!� .CRC1=I a# �5 ��� 
w��� ���A� Q� ^�!+,�� �@ #�Ife� ��3@ , ��=� �1  )�=	����(=%&!+ a � ,11�0  .

+�Ife� ��3@ ��%����,� 1!� =\l� �@ ,�1=*� a=��  "=� ="�!� F�*�� �e!@�� ���A� .
�!R �1v���� ��%+ +�Ife� ��3@ Q� <���� �AR �=	"=��i� a=��@ 6�3�� a�=�7 ��=@, 

 1!@ ="�!� . a��=� �1 �=� ���A� �*%�� �@ =\l� �1 ���A� C\j�� ��%+�!R �1
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��� �1!H� �%%�+ a<�l��� 6��� �1 �1�1 �5 1!@ ="�!� F!�E� ?�=@ a=��@ ����1 '����� . �1
�&�j ?%	:,a��=� V+!%4��5 a�1=*�  "1�5 ="�!� <���� �� �1�1.  

   
 ?�>JK� =�U�	� +�
! ) ,HU' 
9�0E'�R �9 h�,�' 
9�0E'�R 6�(   

�" ��3@#+�Ife� ,��@ �+!%4��5 Q� �� �=� <���� #�" ��k ?%@ �� �T�1 �+!%4��5 # 1=��� 
 C�+��
TCP/IP 1�5 =	"�!� �!I  .+�Ife� ��3@ Q� 6=%�� '���!H@, a��k Q� �@ 

�" C�+��
#R�� '�Ife� a67 �1 1!�!� ,1�5 =	"�!� ���w� 67 �@ ��  . ���w� '�Ife�
 �=� ) �=� �H%Hw( +�Ife� C��� aC�+��
 �" ^�!+ ,�@ �X@�� �1  ���@ ,�1!@ ��X�    
 �5Checksum� �=%��� a,1!�  . ��Checksuma ���@ �!g	H@ , <���� �AR 

 �1 �=� ���w� '�Ife�header
 ^�!+ �1�E��� =\l� C�+��
 �1 a�e!@�� C�+��      
�, 11�0 )� '�Ife�,@ �3��@ ,=��%T@ ���Y =\l� C�+��
 ��%��� �1 ���5 � D5  (
.�5 D%	�� q!����   CRC���@ C��5 �!X@ �� ��3@ Q� <�l��� �AR a,� ,=��H�  .

 C�+��
 ^�!+ �1�1 6�!	�@ a��k �" �1 �" C�+��
 ^�!+ �=� ���w� '�Ife��"# ��k 
 ?����)?%��
(=� =	"�!� �&!345 a .+�Ife� ��3@ ��%����,� �g� 1�!� =\l� �@ , a=�� 

 �e!@�� ��k ) ����	� ( �� B`@ Q�headerY�@ �@ � ����1�@ �� ,  +�Ife� ��3@ , 6�!	�@ 
1�5 ="�!� 1�!��@ �1�1 .+�Ife� ��3@,�" C�+��
 �H3@ ���1� �1 # ��k �1 1!�!� 

� �+k�@���0 ="�!� ���Y �e!@�� C�+��
 ��%����1 � <��� . �� Q� �" 1��GHI ���1� �1
���@ '�Ife� <�l��� =	�7�� �1 �� �" ��k, � ��=� �+!%4��5 ����� �� �� 8!w!� ?�� � 

1!H� D%"�!� <��1 =\l�.  
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 �TApplication   
 ��k �� '�Ife� <�l��� =	�7��application� ��s7 ,11�0  . �%g� �����@ Q�FTP a

"1 ��=l� ��=� �+!%4��5 �1 �� q��1�
,� �%&�� ,=��H�  )���� �@ �1�1 61!H� �1��7, �5 
z%`i+ �@ �1�Y a=\l� �+!%4��5 �1 �����@  =��@ 67 .( �1 1!�!� �����@ a��=� �+!%4��5

��H+ <��	5,���1 ="�!� �=�I�@ �� =	�7��  .  
 �TTransport   

 ��k ��Application ��k �@ �1�1 a transport� Cl�	� ,11�0  . C�+��
 C��� ��k ?��
�"# TCP � UDP���  . C�+��
 8!� �g� 1�!� �����@"CHj "� z`i� ��,=��H�     
)TCP �� UDP .(  �&�j �1 �" �1Checksum��@ # TCP � UDP ="�!� ���w� 

=� .  
 C�+��
 ��%+�!R �1TCP11�0 K�`��� a :  

•   1=I �&��1 Q�# ) Sequence number (  ���w� a �=� Cl�	� �	HT� �" �@
=� ="�!� .  

• W!@�� '�Ife�  �@    Acknowledgment��@ # W�+�� Q�  "<�\+����0  " �@ a
� ���w� �	HT� �",1!�  .  

• �!
 ���H� 'TCP�" �����@ �@ �X@�� �1 #=� ="�!� ���w� a =\l� � ��=�  .  
 C�+��
 ��%+�!R �1UDP11�0 K�`��� a  :  

•  '�!
 ���H�UDP�" �����@ �@ �X@�� �1 #=� ="�!� ���w� a =\l� � ��=�  .  
�	
��� �T   

 '�Ife� ��	�� �� S
" CHj "+�Ife� ��3@ a =�1�0 ���w�, ��k ��%��� �1 "�� ����	 "
� �1�1 ���Y,1!�  . �@ ��� '�Ife� a��k ?�� �1header � ���w� ,11�0 :  

•  ��17IP ��=�   
•  ��17IP =\l�   
•  C�+��
 8!�" CHj "  
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•  ��=l�checksum   
•  '�Ife�TTL)Time to Live (  

�%&!�3� ����	�� ��k am!� '�Ife� �@ ��fI  �" ��17 61!H� o�e �@ # IP �@ =\l� 
 ��17 Q�MAC  1��1 �=�I �@ V%� ��  . C�+��
ARP am!� '�%GHI F�*�� <!�3� a 

 ��� . ��17MAC �@ header+�Ife� ��3@ ,+�Ife� ��3@ ���1� �1 � ���w� ,  �1 
 ��k ��%��� " ��� S%���	��"� �1�1 ���Y a,1!�  .  

 �T" ���� F0%
���"   
+�Ife� ��3@ Q� �����1 �� S
 am!� ��k, ��k �� IP ���w� 67 �@ �� ��� '�Ife� a 

1�5 ="�!�:  
•  Q�Preamble )  ��=l� . (� �&��1#�=�@� �5 ��� �" ���@ �� # Q� " D��� " ��

� z`i�, =��H�  .  
•  Q�CRC.   w��� ���A� Q� C\j�� ,����� �@ �5 ��� # 67 �� � ���w� D��� 

�AR �!g	H@ � �1�E��� aD��� <���� ,11�0  .  
� 61�V���� S
�" D��� ���1� �1 a��� S%���	�� ��k �1 �" D��� �@ �g� 1�!� '�Ife   �@ 

��#=� =	"�!� <���� ���  .  
,HU' 
9�0E'�R �. ?�0P�>   

� =\l� �+!%4��5 �@ �" D��� ��%����, a ��� S%���	�� ��k a=	�� Preamble oxj �� 
 ��=l� �CRC�1=*� ��  "� ���A�,=��H�  .�=l� ��%+�!R �1 ��=l� �@ �=�7 ��=@ �

 ��17 ���1� �1 =��@ 6�3�� a��=� �1 �=� ���A�MAC�� �@ 1!�!� a=\l� #aD���    
���@,� ,11�0  . ��17 ��%+�!R �1MAC ��17 Q� a Broadcast   ��17 �� � 

MAC ��k �@ D��� a=��H� �l@�X� =\l� �+!%4��5 �@ " ����	��"=� ="�!� <���� a . �1
� '�!\	�� �%s� ����0 �=�1�� D��,1!�  . ��k �1IP�1=*� a "Checksum � ���A� 

+�Ife� ��3@ �5 11�0 CR�j 6�	%He� ?�� �+ �3��l� a<�l��� �� CY �=� ���A� ��=l� �@, 
��� �1!H	� �%%�+ �%3� <!e �1 .a���1� �1IP+�Ife� ��3@ ,C�+��
 ��%��� �1 �� "CHj " a
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� ���Y, ="1  )TCP   �� UDP(  .�%0 D%H\+ �!g	H@# C�+��
 8!� �@ �X@�� �1 " CHj "
 �1 1!�!� '�Ife� �� aIP header� �1�E��� ,11�0  . ��k �1"CHj"a   ��%+�!R �1 

+�Ife� ��3@, �� TCP1=I �&��1 a=��@ �=� �����1 #  )sequence number (  �@
��#+�Ife� ��3@ ,���@ , Q� � acknowledgement��@ # TCP��5  ��=� �+!%4

� <����, 11�0  . '�!
 '�Ife� �� ���1� �1TCP+�Ife� ��3@ �1 1!�!� ,�+ �1�E���    
+�Ife� ��3@,��@ # ��k �1 �e!@�� �����@ Application11�0 <����a .  

   ��%+�!R �1UDP+�Ife� ��3@ , ��k �� �� "����	�� " '�!
 '�Ife� �� a=��H� �����1
UDP�3@ �1 1!�!� +�Ife� �,��@ �� 67 �+ �1�E��� # ��k �1 �e!@�� �����@ 

Application=��H� <����  ) . Q� <���� 6�=@acknowledgement   ��@# �+!%4��5 
��=�.(  

 ^�!+ '�Ife� �����1 �� S
Appliaction�" q��1�
 a #���w � F�k # W�+�� �1 
=� ="�!� F�*�� ���7 �@.  
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DNS                                          
 

        DNS ���� C�i� Cj �%&!�3�, �"�+!%4��5  ) ��17 �@ F�� �H��+ ( Q� �1
�" �����@ �@ ^+�� CM�3� � ���# Winsock1��1 �=�I �@ ��  . ���	� �!g	� �@

��@,=%G5 D%"�E� �� #���� � , DNS1 D�3%� �@ �� m!� D�3%� �5 ��� F�k a  �T�
��xT���#   

�" ��� �1#���������� )NetBIOS ( D%M�H� �3��l� .  
 ��=	�� �w�I �� CY������H+ ,�" ��� # <=� �� ���������� NetBIOS��@ # 

��xT���# �" S���� � �" ?%��� #�� �@ 1!�!� #� �1�E��� ��� ,=�1�5  .
NetBIOS <�� �1 |}~� �5�� q��E� �@ IBMj��e ,=�1�0  .�+��
 �1 m!� C

G�+��
 6�!	�@ �=�@�, ��k �X� �1  " CHj "�E��#� �E%�� ,1�5 . �I!H*� ���1� �1
 '��!��1NetBIOS ��k �@ W!@�� S%���	�� Q� 6�!	�@ Session �� �+ [�X� V%� 

11�0 D"��� V%� �" C�+��
 ���� �@ W�+�� 6���� d��e ?�� .NetBEUI v��� � ?���H�� 
��� �1�%
 �`3� ?��+#��� �	%�� ?�� �1 �=�  .NetBIOS��@ #�" ��%� # Q:!5 

GA�,j��e �	HT� Q� �@ ,��� �=�  . '�!\@ m!� C�+��
Broadcast Base 
 ��� . 6�0=��%0 S����NetBIOS� , �1 1!�!� 6�0=��%0 S���� ���� =	��!+ 

����%
 <���� d��e �� �� ���# Broadcast"�07 � ���	� �!g	� �@ , ��17 �� 
�`���V�� #�"�+!%4��5 #=	��H� �=%
 =\l�  . �1 m!� C�+��
 1��GHI �!A� ��� C��

"�07 � ��� Q�,��V�� �`� ��17 �� #� 6�i� �� �+!%4��5 Q� ,="1  . �+!%4��5
ds2000�+!%4��5 �@ '�Ife� <���� =\Y # F�� �@ Exeter��   1��1  . F�%
 Q�

Broadcast��@ #��H+ ,�"�+!%4��5 # �1 1!�!� =� ="�!� <���� �	HT� .��H+, 
�"�+!%4��5#���@ �@ rG�� �	HT� �1 1!�!� ,� F�%
 ,=	��@  . �+!%4��5Exeter S
 

aF�%
 �����1 ��  ��17MAC��@ �� 1!� # �+!%4��5 ds2000� <���� ,=��H� .  
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��@ m!� C�+��
 �� �1�E��� =�1�0 ����� �5 ��!T��H"#���� C�i� o�e�@ ,)  �H��+

��V%� ��17 �@ �+!%4��5 Q� F��,��V�� �`� � # (���R "��@#�" ��� #GA� , �@ 
�" ��� �1 � �=� �%R!+ Q:!5 1��@�#�" ��� �%g� ��V@ # �%"�� �@ ���+� 

Broadcast Based� �=�=I 'f�i� �@ #� =� D%"�!� ���!.��@ �@ ���1� �1, �� 
��� �=� ����� 'f�i� ?�� .  

• �"�+!%4��5 1�=�+ B��V�� '���!H@#�" ��3@ ��i��� Q%���+ ��� �1 1!�!� # 
+�Ife�,���� ="�!� B��V�� '=i@  .  

• �" C�+��
#	�� , �@ NetBIOS )  �%g�NetBEUI (���1#���V%���� # F�k 
��@#!��1 � �1!� N	%+�� �" CH�&��# ��3@ D��� �\`i� �1 N	%+�� �@ W!@�� 
�"#+�Ife� , NetBIOS��� �=i� r���+ .    

•   +�!R �1,����� �5 ,����%
 �@ N	%+�� �%G@�Y �5 11�0 D"��� # NetBIOS 
 1!� �1�1 ) �%g�Overlay 61!H� NetBIOS�� �@ # �%G@�Y �@ �T�1 C�+��
 

�" ��3@ ��� B%
 '�!\@ �"�+�� a N	%+��# NetBIOS =	"�!`� �i�	� �� 
1�5 . �%"��BroadCast C�+��
 61!@ NetBIOS�� , �1 D�� �!�5�� �1 �� 

�" ��1�=A� �@ �X@��#�R!\� m!� C�+��
  "�" ����1#��� ��V@  . �!�5��
��@ �=� ����0 �g� �1 ������ a F�1#��xT��� �!A� #���  .��xT��� ������# �1 

 �X3� '�!\@ m!� C�+��
)Flat (��� . 
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Flat NetBios NameSpace  
   

  ��xT��� C�i� �!HG� J�1 � ���	� �!g	� �@# �1 �X3� NetBIOS F�k 
M�" <�u� �=�@� �1 �5 ���,11�0 �5t �	%�� ?�� �1  .���1 �%�1 �1 z`� �" =%	5 ���# 

���R � �1!@ F�� Q� "11�0 ����	� F�� 6�H" d��e �� .�%�w� ?%	: �1,	"�� ���1� M�H, 
0=	��� �,0=	��� ���H	%"�!0 ��=R �@ F�=Y� ,� ,=��H�  .���1 �=	��� �"# ���H� Q� 

=� ="�!� <���� .+�!R �1,+k�!� m!� ���1� �� �5 , 11�0 [�X� C�t 'k�!� �%g� 
��XY "M!T`��
,01�3@ ���7 �@ ,=� ="�!`� �3%�  .  
• ���1 =Hj� F�� �@ �E� =	:#9=	�3" ���	%"�!0   
•  �E� =	:���1 �w� F�� �@#9=	�3" ���	%"�!0   

&�j ?%	: �1,M�H	"�� ���1� �3�� �0� ,0=	��� � ,� �=	��� # rY!�� rG`+ �e�`@ �� 
� F�� ���� �@ � V5�� �� � �1!H�# ��7 �5 =��H� Ff����  "� �=	���#fY =Hj� F�� �@  " V%�

9 �%� �� ��� �=� rG`+ {�+�� "+�!R �1,� �@ V5�� o�e �� �5 # �1�1 �u� ���
 
��	%He� ��!T�%" �e!@�� �3�� 1!�, =Hj� 6�H" 67 C@�l� �1 �=	��� �5 ���1 ="�!`� 

fY �5 ��� rG`�� "��� ����1 rG`+ V%� .  
��,�" q�� �� #H�3%� 1�*�� am!� C�i� Cj , F�� �M��� 67 �%&!�3� �5 ��� 

��\A�� '�!\@#����+�%s � #��@ #��H+ ,%�1 �X� �1 1���� =��@ � .�%�w� ?%	: �1, 
M�H	"�� ���1� �3��,0=	��� � , ���!H" � �=i� C�i� ��:1 rG`�� 1���� �@ 1�!��@ �1 

���� �5 ���1 ="�!� 1!�� 6�	%He� ?��,��� �=� �1�E��� 1�E@ �\A	� '�!\@  . �1
H�3%� ?%	:,M�������� �� � 1���� �: ,���� ����+ F=I �G�3� ,�	%He� ?�� � <��	5 ��  6

���� �5 =���7 =	"�!� 1!�!@ ��,����+ '�!\@ #9���1 ="�!`� 1!�� �%�1 �X� �1  .
��xT��� D�3%� ������ <�j��@#� ,� ��!T@ �3��@ # 1!�!@ �� 6�	%He� ?�� �5 =��@ 
fY �=� K�`��� F�� �5 1��7 "�T�1 ��%��� �1#��� �=i� �1�1 ���Y  . �1�%
 CHI �1
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���#M�" D�3%� ?%	�	�� ,s ��� ?�H� �%.��xT��� ��1�=A� m!� <�u�# '�!\@ 
� 6�i� �� �X3�,="1  .  
��xT��� D�3%�# ���� �@ NetBIOS	�� 6�=@ ?�� � �1!@ �X3� '�!\@ , �5 ��� 

�� �@ �+!%4��5 �"#� ��� ,���1 �3��@ #=��@ 6��T�1 �� V��H�� F�� Q�  .+�!R �1, 
�� �@ 1!�!� �+!%4��5 �1 �5#�" ��� #	�� , �@ NetBIOS���1 #���� ,��3�� , 

����%
 =	��@#&���� ,���1 �5 �T�1 �+!%4��5 �@ �+!%4��5 Q� �� # ��!H� ?�=	: ) F��
����+# (� a��� ��� �1, F�%
 6=%�� F=I � ��� �1 'f�i� ���@ �I�@ =��!+ 

=��@ 1!� ���1 =\l� �@ �=� <����.  
  

�7 F0%
���/ NetBIOS " WinSock  

       DNS01�3@ �� m!� CM�3� ,��� �1!H� o�e�@  . <=� Q� �� m!� D�3%�
+��� �G3G�,��@ #��xT��� # ��� �1�5 �1�E���  . � 1��GHI �!A� �@ ?���1�
 �� CY

 D�3%� '�%MV�DNS@�%��1 �!A� �@ �=�@� �1 ��� F�k ,�" C�+��
 �@ �" �����@ # 
�R!\� � ��� " C�+��
 �@ ���7 W�+�� �!A�TCP/IPD�!� �	�7  .  

�" �����@#�� �@ ����� �%G@�Y �@ #M�" ��� ,�" D�3%� �@ # �@ a���������� C��I 
 C�+��
 �@ '��E�� q�� �1 �� �1�E���TCP/IP� ^+�� ,=	�1�0 .  

•   �" �5!� S%���	��# ��=	�� )WinSock (  
•  S%���	��NetBIOS   

�" S%���	��#�� m!� ,���� CM�3� �� ,��xT��� �1 #���� �H��+ � ,�" ��� �1 # 
	��, �@ TCP/IP� B&�: �@ �� ,=	��i5 .�" �����@# S%���	�� �� �5 �=� ���!� 

NetBIOS� �1�E��� , 6�!	�@ =\l� �+!%4��5 F�� �� =	��H�  "��7 �Xl� "��@# '�e�+�� 
� �1�E���,1��!� ?%	: �1 =	��H� #�" �����@ # NetBIOS���R  "�" �Y���#�� F�k  

 Q� 1�*�� �!g	� �@ =\l� �+!%4��5 F�� �!\� �1session1�1 =	"�!� F�*��  . �1
�" C�+��
 ��%&�j# TCP/IP )IP,TCP ("�07 ��!T�%",���� �� ,�"�+!%4��5 # 
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NetBIOS��H+ �1 � ����=� ,�" �Y��� 1��!� #1�1 =	"�!`� F�*�� �� F�k  .  
m!� C�i� Cj �!g	� �@ )M�" �����@, �� �5 NetBIOS S%���	�� QH�@ NetBIOS 

 C�+��
 �@TCP/IP=� =	"�!� ^+��  (S%���	�� �� netBT �� � NetBIOS over 

TCP/IP� �1�E��� ,=	��H�  .���!��1 ��%����,��@ #@�%��1 , �� ��� �1 ;	� Q� �@ 
 S%���	�� �@ �����@ Q� d��eNetBIOS� �M��� , ��k �@ � 11�0 Application     

�,��  S%���	�� d��e �� =NetBT=� ="�!� ^+�� 67 �@ . F�� �Gj�� ?�� �1
NetBIOS Q� �@ � �H��+ IP=� ="�!� C�=+  . F�� ��%����NetBIOS �@ �+!%4��5 

��V%� ��17 Q�,� �H��+ ,� �e!@�� ���!��1 11�0 ,�" ��k =��!+ # ?���� 
 C�+��
TCP/IPe �� ,11�0 <��1 �&!A� r���� �+  .� C�� '�%GHI F�*�� �!A� ��

� 6�i� �� m!�,="1 .  

  
  

  
 F0%
���Winsock    

     M�" �����@ {Gs�, C�+��
 �����@ �5 TCP/IP� ���!� , S%���	�� �� a=	�1�0 
Winsock� �1�E��� ,=	��H�  .� ?��"�07 =	���%� �" �����@ 8!, =\l� �+!%4��5 F�� �� 

��@#"�07 �@ � �1!� W�+�� , ��17 �� IPl� �+!%4��5 nn�� �@ �1�Y =\n+�� Q� 1�*nn W�  
=	"�!� 1!@ .  
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 1�=I� �@ ��5 ��� �"�+!%4��5 )�R!\� "IP ( ���1#V%:�� ��%3@ 'f�i� � CM�3� # 
�,=	��@ .+�!R �1, ?�� �1 6�3�� �5 ���1 �X@��# ��� 1!� ��� 'f�i�  .��XY "

�k!e � ��V@ 1�=I� 61�4� �e�`@,��@ #G�i� ��5 z`� �" ,1!@ ="�!�  . �� Q� �"
e ��,�" ���� K� �@ ��� #1=��� #���R � ������  " �5 �e!@�� ��17 ���+ �@

 ��� ��� F�� Q� '�!\@)www.test.com ( =	� ���@ �e!@�� ���� '������ ��
�,�0 D�1 .e ��7,"�07 =	���%� �� �" '�Yf� 8!� ?�� , ��17 �� IP �1!@ �e!@�� ���� 

���� 61�4� �e�`@ <�j��@ 9D��,1�=I� 61�4� �e�`@ �� �+ �j�� {+��H@ �"�+!%4��5    
 ) =5 (��� .�" �����@ ��%M�*�7 ��# Winsock"�07 =	���%� , �� � �+!%4��5 F�� �� 

Host NameH� ,� =	��@ ,+ ��H+ ���I� �@ 6�!,��� CM�3� ,��@ m!� q�� �� #   
���� �H��+,1�5 �1�E��� .�� m!� =	�7�� �H��+ ����,)Host Name Resoulation (

�,=	�!0  .  
  

 L0� gJ�X� .���'NetBIOS " WinSock     
      �" �����@#	�� , �@ NetBIOS� , F�� a�+!%4��5 Q� �@ W�+�� 1�*�� �� CY �3��@ 

NetBIOS Q� �@ �� IP=	��H� �H��+  ). F�� W�+�� 1�*�� �� CYNetBIOS �@ IP 
=� ="�!� C�=+ (.�" �����@ �1#	�� , �@ WinSock� , �+!%4��5 F�� �� 6�!+ )Host 

name ( C@�l� �1IP1�5 �1�E���  . ��=	�� �w�I �� CY������H+ ,�" ��� # 
�+!%4��5#�" D�3%� ^�!+ �5 #�=	�� C��I ��� �1�%
 �#� , �� =�=� NetBIOS 

� �1�E���,=�1�5  .1��� 6��� ���x0 �1 C%&1 ?%H�@#���� �H��+ o�R ,� ,=�1�0  .
T�3@�� ��=	��, �@ NetBIOS D�3%� �� C@�l� �1 � ����=� DNS� �1�E��� ,=��H� .  

  
DNS NameSpace   

       =�1�0 ����� �5 ��!T��H"DNS+��� �G3G� ������ Q� �� ,��@ # D�3%� 
��xT���#� �1�E��� 1!� ,=��H� .  
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+��� �G3G� �%"�� �@ ��!+ �@ ,� �+!%4��5 ?�=	: am!� ������ 61!@ ,���1 =	��!+ # 
����,�� �@ 6�3�� #���T� ��!T�%" � �1!@ ��� Q� , 1!�� �" F�%
 <���� F=I �� 

���1 ="�!`� .0���,��xT��� D�3%� r&�`� �Xl� ���1 m!� # NetBIOS���  .
��@ 6�3�� F�� �1 K�`��� �@ �1�Y m!� <=� �1#   

�� �@ 1!�!� �+!%4��5 �1#1!� D%"�!`� 6�3�� ��� Q�  .  
 �1 �X� ?��+k�@DNS F�� �@ Root Domain Q� '�!\@ {Gs� � �=� �=%��� “. ”

��� Q� �� �#&�� , ”“ � �1�1 6�i�,1!�  .���� �@ �i�� �� S
 �GR��f@, �1 1!�!� 
 �X� ?��+k�@ �	��1)Top Level (1�5 D%"�!� 1�!��@ .�" �	��1#. Com , .net , 

.org , .eduM�" ��!H� ,� 8!� ?�� �� ,=	��@  .M��������, Q� ?���1 �@ C��H+ �5 
�� �@ ���� K�#� a=���1 ����	�� ,!�I 6�!	�@ �5 �� �	��1 Q� �3��@ #���� �� , 

 ��!jTop Level� ,��@ �� =��@ # =��H� ��%��� 1!� .�" ��!j �� Q� �"# k�@ �X� 
���1#�"1�@��5 #R�� ,� ,=	��@  .fu� "�" 6�����#1�\�Y� #��!j �1 . com � 

��!�7 '�3�!�, ��!j �1 .edu �  ...domain1!H� =	"�!� �h �� 1!� . ��� C��
+��� �G3G� ������, DNS� 6�i� �� ,="1 .  

  
+��� �G3G� ������ �� �X� �" �1,� m!� ,���� �3��@ ,=��@ '��E�� �T�=�� �@  .

fu� "H�, ��!j �1 6�!+ .com ��!j �1 �� � .net ��!j �1 �� � r���+ �� 
Microsoft.com D%��@ ����1 �� F�1 �X� �1 .���� �� �1�E���,����+ # [!X� �1 
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���1 �" ���� K� {Gs� �5 ��� C%&1 ?%H�@ � �1!@ ��*� '��E��# F�� www       
�,=	��@  .  

�" ��!j# Top Level � Second levelM��i`@ ��	+ , D�3%� �� DNS� , =	��@ 
� �5,V5�� '�!\@ �3��@ #=	�1�0 <��	5 � ����=�  . �	��1 61!H� ��3*�� �!g	� �@

� �g� 1�!�� 1!,�5�� �� � 6����� �@ �3��@ , �=�I�@ �� 61!H� ��3*�� �%&!�3� �5 
 61!H� ��3*�� �@ W!@�� '�%GHI �5 1!H� ���!��1 ���7 �� � �1!H� ���Y�@ W�+�� 1��1

=	"1 F�*�� �� �� �g� 1�!� �	��1 .������ ��	+ ���x0 �1,���1 �5 #��@ F�k �!*� # 
�" ��!j 61!H� ��3*��# F�1 �X�  �5�� ���1 ��%��� �1 ��NSI)Network 

Solutions Intcorporated (1!@ .���R m!� ��%��� ������ " m!� �5�� ��%��� �1
�" �5�� � �1!�#1=��� #� �" ��!j 61!H� ��3*�� �@ F�=Y� ,=	��H�  .  

  
 V�� " ��'�. ?�H�N'Host    

       �1 �+!%4��5 �"DNS!�I 6�!	�@ #�g� �1 �	��1 Q� �� � ����0 ,1!�  . �!g	� �@
+��� �G3G� ������ �� �1�E��� '���w � ���	�, ���H�@ DNS �@ �=�@� �1 ��� F�k   

FQDN D�!� �	�7  .  
  

%
&'� FQDN)Fully Qualified Domain Names(     
       Q�FQDN �1 �� ��� �+!%4��5 Q� CA� DNS1!H� ="�!� z`i�  . �@

 �� �1�E���FQDN� ,1�3@ 6�!+ 0, 67 �@ � z`i� �� �e!@�� �	��1 �1 �+!%4��5 CA� 
@�%��1,1!H�  .FQDN%5�+ F�� Q� , ?%��� F�� 67 �1 �5 ��� )Host ( �	��1 F�� �

 ���0 ="�!� ���Y �e!@�� .fu� "�5�� �0�, F�� �@ TestCorp F�1 �X� ��!j �1 
 =��H� �h �� 1!� �	��1)TestCorp.com (+�!R �1,=	"1 S���� �5  �@ K� �

��# TestCorp.com� 11�0 ����� , �� 67 6�!+ www �1�E��� �@ 6��@��5 � =%��� 
 ��www.testCorp.com@�%��1 67 �@ ,=	��H� �=%
  .  
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 �5 =%��@ ����1 �Y1www F�� �� FQDN+��=� ���	� Q� �=	"=��i� m!� <�u� , 
���R � �1!� " F��host�!� z`i� �� �e!@�� ?%��� �@ W!@�� 1�5 =" . F�� Q�

FQDN���� �\	I �1 �� ,��� �=� C%�i+ :  
•  Label   :  Q� F�� �� � ��!j F�� C���host��� .    
• Dots     : ����=� �I�@ �5 �" �Xl�#�" B`@ #=� ="�!� '��E��  .  
 �"lable=� =	"�!� �=� �T�=�� �� �Xl� ^�!+  . �"lable� ,���1 �u5�=j =��!+ # 
�>=��@ ���@  .��1 �Y1 <!e �5 =%��@ �� ) ���=�� ( �"lable z`i� ���@ {3j �@ 

���� <!e {3j �@ �� ��� �=� .�GI   �5 ��� ?�� DNS ��=	�� �1 ���� �� 
�"��5���5# UTF-8� �1�E��� ,=��H�  .�"��5���5 of� �@#��� ,fY �5  " 6��7 ��
� �1�E���,=�1�0  . <�j��@FQDN� ,���1 �3��@ #&!e ,j ���=�� �@  �u5�=��� ���@ 

=��@ .  
B�
K��
� 36�B ��	 /+�'6�� G    
      ��� �1�%
 �� CY#   D�3%�  ) <=� (DNS��@ #� a6����� Q� , ��!H� �@ �3��@ 

���=@ C�t 'k�!�,1�1 ���
  :  
•   ��@ �w�j <�j �1 �e!@�� 6����� ��7#�����	�� W�+�� , �� 1!� DNS�1�E���    

�,9=��H�   
• �� 6����� ��7���1 �e!@#����	�� ���� Q� , 9���   
• ���1 �e!@�� 6����� ��7#��!j Q�  ) �	��1 ( �=� �h ) �=� ��3*�� ( 9���  
• ���� �� �e!@�� 6����� ��7,��@ 6�3�� ��!j #�� �@ 1!�!� �e!@�� ;@�	� #  

•  ����	�� /� �1�E��� �����	��,9=��H�  
 

�
� ��'�. +��� ��	 6� 3.�����/	
��� M���' �	�
��� " �     
      ���� �� �1�E���,��@ 6�3�� #��xT��� # 1!�!� ;@�	� �� �1�E��� �!g	� �@ �	��1 
G��1,����	�� ;@�	� � ,1!@ ="�!� K�x� � ��!+ C@�Y ��%3@ <�� �Gj�� �1  .��H+, 

WWW.IRANMEET.COM

Info@IRANMEET.COM



 212 

 �	��1 61�4� �e�`@ �@ ��%� 6��@��5 � K!3A� 6�3�� �	��1 Q� !�I 6�!	�@ �" ?%���
�"#E�� G��1 ��� ?�H� �5 ;	� 8!� ���� �@ '��,���� �� � , =	"�!`� =��@ 

 ���1..��!+ �@  ���V� 1!�� �@ #�%0���@ am!� #q�� ?��  � ,��@ ���@ �I�@ =��!+ , 
11�0 V%� 'f�i� . �%j�� �� ���Ej �!g	� �@)Zone (�"# DNS@�%��1 �� , �%s 

H� ��*�,+�Ife� ��!T�%" �3��@ , �@ �X@�� �1 G��1 ;@�	�,�� �@ # �=	"1 S���� 
DNS��=�T� #1!H�  .� ?���@�	@,��@ �3��@ # �1 �� �	��1 Q� Zone �1�E��� '��E�� 
1!H� .��, �� ZoneG��1 ;@�	� �" , � <��1 �� ZoneM!T`��
 �%&!�3� �T�1 , �@ 
�@�	�,�� �@ �5 ��� #=���1 ���Y ����	��  .��XY m!� '�%GHI " ����=� r���� D*j

 �� ����  
1�1 ="�!� B��V�� .  

  
6�� 3.�0#/�
� +��� ��	 /PX�. M���' �!��X " �      

       ��,+�%GHI �� �T�1 ,� �5 ,��� �1�%
 6��� �1 �3��@ #�" �	��1 #��@ 6�3�� # 
G��1 ;@�	�,���� � , 1��1 ���Y ��!+ 1�!� Mirror���� ;@�	� 61!H� , '�!\@ 

G��1,���  .fu� "=%M�H� ��� �5 Test.com��@ �=� K�`��� F�� #@�%��1 , ;@�	� �@ 
G��1, ) �����	�� (���� ;@�	� �, )  ����	�� (���.�%�w� ?%	:�1,���1 # S���� 

 ��@ K� �=	"1�@�%��1 �!g	� �@ 67 �� 6����� C	��
 �5 D%��@ �����	��, '�Ife� �@ 
R�\���,G��1 '�Ife� ���� � ,� �1�E��� 6����� ,=	��H� . ���1 <=� ?�� �1# 

��0=	"1 S����,@�%��1 �!g	� �@ �5 1!@ D%"�!� , ���Y �1�E��� 1�!� ����	�� ;@�	� �@ 
���0 =	"�!� .� ��,���� �� D%"�!� ,��@ 6�3�� #D%M�H� �1�E��� 6�0=	"1 S����  .

���!��1 �0� m!� <=� �1,��@ # www.test.com �@ �G�3� 1��x
 '�!R 
�+!%4��5#"�!� D�� ��@ D���1 =\Y �5 =� =#@�%��1 C@�Y ����	�� 6��@��5 ,=��@  . �1

�%�w� ?%	:,H� �� ,@�%��1 �@ �1�Y ����	�� 6��@��5 D%"�!� ,\`� '�Ife� �@ , � 
G��1,=	��@ 6�����  .  
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 m!� C�i� Cj ���MirrorG��1 '�!\@ ����	�� ;@�	� 61!H� , Q� 1�*�� � ��� 
zone �1 DNS��@ #@�%��1 ,�5 G��1 ;@�	� �@ 6��@�,���w #1!@ ="�!�  . ��%����

�@��5# ���!��1 www.test.com d��e �� F�� �G�3� �=�@� �1 =%M�H� �1�R �� 
G��1 �=	"1 S����, DNS C��� �5 =� ="�!� o�e�@ zoneG��1 ,��� �e!@��  .

����,@�%��1 =\Y ����	�� �@��5 Q� �5 , �@ www.test.com =��@ ����1 �� 
!��1� ���# ����	�� �=	"1 S���� �@ DNS�&�j ?%	: �1 �5 =�="�!� <���� , 

 ��17IP���� �=	"1 S���� , DNS=� ="�!� �=��1�0�@  .  

  
   

'��� 6� 3.�������
� ?"���' / �7 ��'�. /� " �	
��� �	�
��   
      +�!R �1,������ �5 ,V�� �����@ <�j �1 �� � C\�� ����	�� �@ # �@ <�\+� ��� 

� ��� ����	��,��@ '��E�� F�� �1 �� 6�!+ #@�%��1 ,�����	�� ;@�	� �@ ,����	�� � , 
1!H� �1�E��� .��� �1�%
#��� �+ �1�� CY <=� �� {+��H@ m!� <=�  . m!� <=� �1

��%�#�=�T� �@ �# Zone�" #��@ '��E�� #���1 ���7 �� Q��" � �1!� ���7 �� Q� �" # 
R�\��� � �V*� F�� Q�,1!@ =	"�!� 1!� �@ W!@��  .fu� "�,����	�� F�� 6�!+ , ��!j 

 ��Test.com�����	�� F�� � , �� 67 TestCorp.com1�1 ���Y .  
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��@#��xT��� #� �" �	��1 ��� �� Q� �" ,���� 6�!+ ,@�`��� , � �%&��� 8!� �����@ �� 
M�%���E� ��!j ��,1!H� K�`��� .     

Zones of Authority   
DNS���1 #������ #��@ 67 �� �5 ��� #=	@ ���0 # �e!@�� ?%��� 61!H� <��1 � 

 F�� �����@host=� ="�!� �1�E��� ��� �1  . 61!H� <��� �!g	� �@DNS ��� �1 
� ����!� ?%��+#� �g� 1�!� ,��� �3��@ , �1 '�Ife� 61!H� ��%�t ��� DNS 

=��@ ����1 1!��.�Y�� '�Ife�,G��� �1 �" �	��1 �@ �X@�� �1 , F�� �@ Zone 

database� ��%�t ,11�0  .�" C��� a�" C��� 8!� ?��#��V%� ,�� �@ �5 �1!@ # 
 �=	"1 S����DNS=� =	"�!� ��%�t  .�%0 ���Y CA� ��17#�" C��� # m!� 

%systemroot%\system32\dns1!@ ="�!�  .���@ o=" B`@ ?�� �1, 
Zone�" #=� =	"�!� D%3l+ �=HI 8!� �1 �@ �5 �1!@ 1��=����� .    

• Forward Lookup Zone     
• Reverse Lookup Zone      

�@ ���1� �1 �� Q� �" 1��GHI ���i+ Zone�" #���1�
 D%"�!� m!� .  
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Forward Lookup Zone  
  
          8!� ?�� ��Zone��@ #�V%���� 1�*�� ,��@ #���� �H��+ , host ��17 �@ IP 

��@# 6�0=��%0 S���� DNS� �1�E��� ,11�0  .Zone���1 �" #+�Ife� , �5 =	�3" 
�"1�!5� '�!\@#fe� Q��@ �1 ��� +�I,=� =	"�!� ��%�t �e!@��  . 8!� ?��

 �� �"1�!5� "�"1�!5�# ;	� Resource Record " �,=	�!0  .�"1�!5�# m!� 
��%� 1�!� '�Ife�   �" �1 ����1 C@�Y ;@�	� �@ �X@�� �1 Zone =	"�!� z`i� �� 

1�5 .  
  

 L0� ?"��9Domain " Zone   
      � �=�@� �1,H� ����� ���� ?�� �@ �3��@  �5 1!Zone �" �	��1 �@ �" )Domain (

 Q� � �1!� 6�3��Zone� ,M�"1�!5� C��� =��!+ ,=��@ �	��1 ?�=	: �@ �X@�� �1  .
fu� "a =%	5 ���   �	��1 www.microsoft.com ���1 # F�� �@ �	��1 ��� �1 East 

, West=��@ ) .West.microsoft.com , East.microsoft.com .(
���1 ����������#R�\��� �	��1 , msn.com���1 C��� 1!� �5 �1!@ # Q� 

 F�� �@ �	��1���mail.microsoft.com ���   
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�" �	��1#��� �=� �1�1 6�i� m!� C�� �1 ��!*H" �%s � ��!*H"  .�" �	��1# 
 ��!*H" 1�5 =	"�!� Sj �� �T�=H" )��@#1!@ =	"�!� �!HG� �T�=��  .( 

�" �	��1 m!� <�u� �@ �X@�� �1# �1 1!�!� Zone Microsoft.com �	��1 � ��!*H" 
�"# Msn.com � Microsoft.com=	�3" ��!*H" �%s .  

Zone��x0�� �!*� �" #��@ �%&!�3� #��%�i
 , �1 1!�!� ;@�	� Zone D"��� �� 
=	"�!�1�5  .Zone��� �" ,��x0�� �!g	� �@ �� #��%�i
 �%&!�3� ,��=�T� � # 

+�Ife� Q��@,1�5 =	"�!� D"��� �e!@��  .�5�� =%	5 ���, F�� �@ TACteam 
=��@ ����11!�� .� �	��1 �� m!� �5��# F�� �@ tacteam.net� �1�E��� ,=��H�  .
���1 m!� �5��#+��� , �1 San Francisco, Dallas, and Boston���  .

GR� ���, �1 Dallas1=��� 6���=� �5 �1!@ #��@ #�%&��� 67 �1 ��� ����=�     
�,=	��H�  . ���San Francisco���1 V%� # �@ '��g� �!g	� �@ �=���� ��=� ?�=	: 

 ��� ���� . ���Boston���1 #����=� ,��@ =�7��5 # ����=� DNSH� ,=��@  .
T� ���!H" ?���@�	@���,�" #��x0�� �@ W!@�� #��=�T� �%&!�3� #+�Ife� Q��@ , �@ 

 �1 1�� Q�Boston1!@ D%"�!�  .�� �@ 1!�!� ;@�	�# ���� Dallas ��!j �1 
tacteam.net	� � �1!@ nnnnnn�!� ;@�nnn �1 1!San Francisco��� �1 nnn �

west.tacteam.net	� � nnnnnn�!� ;@�nnnnn �1 1!Boston��� �1 nnn �
east.tacteam.net��=�T� #� ,=	�1�0  .�%�w� ?%	: �1,���R ��  " �1Zone �� 

��@#1�5 D%"�!� 1�*�� �	��1 �� ����=�  . Q�Zone��@ # tacteam.net �5 
 �@ W!@�� ;@�	� �%&!�3�tacteam.net � east.tacteam.net ����1 �=�I�@ �� 

 Q� �Zone��@ �T�1 # west.tacteam.net ;@�	� �5 �� �@ 1!�!�# ���� 
San Francisco ���0 ="�!� �=�I�@ ��  .����,��@ �g� 1�!� # �" Zone �: �@ 

� '�!R, �" 9=	�1�0 K�`��� �3��@ Zone ?��+k�@ �� � �i�� d��e �� �� 1!� F�� 
=� =	"�!� ���Y� �	��1 �X� .���!��1 ��%����,��@ #�� �@ 1!�!� ;	� Q� # �	��1 

west.tacteam.net��@ # DNS 11�0 CR��  ) �=	"1 S����DNS �@ W!@�� 
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tacteam.net (  �=	"1 S����tacteam.net���R  " Q� C���Zone ="�!`� 
1!@.	%�w� ?%	: �1,���1 m!� �=	"1 S���� # Q� Delegation ) ��x0��# 

 �%&!�3� ( �=	"1 S���� �@ �5 �1!@DNS �@ W!@�� west.tacteam.net ����� 
1�5 ="�!�.��@ �e!@�� ���!��1 ?���@�	@ #���� �H��+ ,���=@ ��17 �@ , �@ 

11�0 o�e�@ C�i� �+ ���=" �e!@�� �=	"1 S����.  

  
  
   

Reverse Lookup Zones   
  

Zone �"# 8!� �� Forward�� �H��+ 6����  Q� �@ �+!%4��5 Q� FIP D"��� ��    
�,=	��H� .. Q�Reverse Lookup �5 1�1 ="�!� 6�0=��%0 S���� �@ �� 6���� ?�� 

=	"1 F�*�� �� �=� ��E0 '�%GHI r&�`� '�%GHI : ��17 Q� �H��+IPF�� Q� �@  .
fu� "� �H� =%	5 ���, ��17 �5 =%��1 IP =\l� �+!%4��5 �@ W!@�� |}�,|�~,|,� 
�� D%��@ ����1 V%� �� 67 F�� �5 D%�3" =	� �YfI ��� � .M!T`��
 �!g	� �@, 8!� ?�� �@ 

 D�3%� �" ���!��1DNS 8!� ?�� �� Zone� �1�E��� �" ,=��H�  .Zone�" # m!� 
01�3@,�j�� � , Forward ZoneH� ����� �" ,=	��H�  .fu� " =%	5 ���

Forward Lookup ZoneEG+ �:���1 Q� �@�i�  �:���1 8!� ?�� S5=	�� =��@ ?
 ��� ��`�� F�� ���� �@ �" .  
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+�!R �1,�� �@ �5�j �@ =%��@ ����1 �� ?EG+ ���H� Q� ?���� =\Y �5 # o�j 
 z`� F�� ?���� �@ �1�Y ��� ��E&� o��j {%+��@ �5 �3%& 61!H� <��1 � �e!@��

1!@ =%"�!� �g� 1�!� .1�� ?EG+ ���H� �� �0�# D%��=@ �� � F�� �� D%��@ ����1 =\Y �# 
"�07 V%�,=	�7�� 8!� �: D%M�H� �=%
 #� �� ,91!H� <��1 �3��@  . �:���1 ��%M�*�7 ��

 �" ?EG+ ���H� F�H+ �1 !*�3� � �5�j ��� ��	+ ��� �=� S5=	�� F�� ���� �@ ?EG+
 ��� �e!@�� F�� ?���� �.��XY "��	� q�� m!� q��,1!@ ="�!`�  .j �!g	� �@ C

+�!R �1 F�� ?���� �@ �X@�� �1 m!� C�i�, �5 IP �@ =�=� �	��1 Q� �� D%��@ ����1 �� 
 F��in-addr.arpa� �1�E��� ,11�0  .���� m!� �	��1, ���� �@ �� �" �	��1 �@ �e!@�� 

 ��� ���	�)Network ID (M7��5 � �I�� B��V�� �I�@ � S5=	��,@����@ �1 , 
�!+ �@ �g� 1�!� '�Ife� �" ���!��1 8!� �@ � 

=� ="�!�. 

����=� �����@ �� �1�E��� �@, DNS� ,�j��@ 6�!+ , 8!� ?�� 1�*�� �@ F�=Y� Zone �" 
1!H� .fu� "�+!%4��5 �0�#���1 # ��17 |}�,|�~,|,� � 1�*�� �!��� ��17 Q� =��@ 

Zone 1!@ ="�!� ��� '�!\@ �e!@�� :  
1.168.192.in-

addr.arpa.dns  
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                                    .
�P�> 3��	DNS   
 

       DNS  '�HG5��Domain Name System� ���Y�   C�+��
 Q�  ����	�
�" ��� �R�I �1 �=�#�+!%4��5 #�R!\�  "��� ����	�� . �!g	� �@ m!� C�+��
 ��

�H��+ ���� ,�"�+!%4��5 #@V%�  � 6�Domain�" ��17 �@ # IP� �1�E��� ,11�0  .
����, ��17 �H� �5  www.irib.ir� ���+ 1!� �0���� �1 ��, �@ m!� F�� a=%M�H� 

 ��17 Q�IP ��� ���!��1 Q� ���� �@ �  )query(   {��� �� �5   �H� �+!%4��5
� �1�R,� �H��+ a1!� ,11�0 .     

  
 �u���9DNS   

DNS      a ����,	�� �5 ���R � 1!@ �1��� �=%
 q��30 ���=�� ?�� �@ �+ ���� " =j �1
� �1�E��� a1!@ Q:!5 ��� Q� ���=�� �,=�1�0  .���� a6��� 67 �1,�"�+!%4��5 # 

��1 '�!R �@ 6�@V%�,G��� �1 , F�� �@ HOSTS� ��1 ,=�1�0  .�� �@ m!� C���# 
V5�� �=	"1 S���� Q�#� ���Y ,���0  .4��5 �� � ���� �" �H��+ =	���%� �5 �+!%

����,�"�+!%4��5 #� a1!@ 6�@V%� , m!� C��� �� �3��@ � �1�E���,1!H�  . �@ 6��VH"
�"�+!%4��5 1�=�+ B��V�� � ����	�� q��30#� B��V�� V%� m!� C��� D*j a6�@V%�    
 =�1�0 ���!� C�i� �@ 67 �� �1�E��� 6���� ) ��� Q%���+ B��V�� .(CM�3� �@ ��!+ �@ 

 <�� �1 am!�/2-�p!&!	�+ # DNS���� ,=�1�0  .  
 2�9"
#DNS   

DNS   Q� a"+�Ife� Q��@, �=� ;��!+  "���  �� �@ �5 #�" ?%��� #1=��� # �l�3� 
�, 1!�  )�" �i�� �@�i�#GR� �i�� �� �5 ���1 Q� ,� K��i�� , =�!�  .( ������

���1 '�3�!� � �" �5�� �u5�# �=	"1 S���� Q� DNS Q:!5  1!� 6����� �1
�,G�i� ��!T�%" ���@ 6�=@ �"�+!%4��5 �5 11�0 1�*�� 6�	%He� ?�� �+ =	��@ , �T�=�� a

� �=%
 ��,=	��H�  .+�!R �1, ��=	�� �� �5 $����!�5���1 !%�5� � #� �1�E��� , a=%M�H� 
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��XY " ��DNS�!g	� �@  ���� �H��+ ,�" ��17 �@ �"�+!%4��5 # IP� �1�E��� a ,1!� . 
R�\��� �`3� �=�@� �1 ���������� �5��, �=	"1 S���� DNS  F�� �@ �� 1!�         

WINS ) Windows Internet Name Service  j��e ,��� �1�%
 � #1!H�  .
	�� m!� �=	"1 S����,p!&!	�+ �@ #�" #H�=Y , � 1!@ M�" C�+��
 ��,� �1�E��� , 

���1 V0�" �5 =�1�0#M���5 , �@�i� DNS!� =�1. �%e ?���@�	@ , �5�� �5 1!@ 
 �� ����������WINS �H� �@ � ����0 �GR�� DNS=	5 �5�j .   

 C�+��
 ��DNS  1��!� �1 #	�� ���!��1 Q� <���� �@ F�=Y� �H� �+!%4��5 �5 , �@ 
DNS  ��@# ��17 ?���� �!g	� �@ F�� �=	"1 S���� Q� Domain � , a=��H� 

� �1�E���, 1!� .fu� " �1+�!R, ��17 1!� �0���� �1 �5 www. Cisco.com  
 a=%M�H� ���+ ��   ���!��1 Q�	��, �@ DNS Q� =\l� �@ � �H� �+!%4��5 �� 
 �=	"1 S����DNS� �1�R ,1!�  .&���� ���!��1 ���!���, ��17 ?���� aIP 

 ���� K�Cisco���  .  
  

 2�9"
#DNS M!
' =,' " OSI   
       C�+��
DNSk!H��  "�� C�+��
 UDP� �1�E��� �1�1 CHj �!g	� �@ ,=��H�  .

 C�+��
UDP �@ �3� TCP���1 # overhead��H5 #� ,=��@  . ���=�� �"
overhead1!@ ="�!� ��i%@ 67 �I�� a=��@ ��H5 C�+��
 Q�  .1��!� �1# �5 

CHj   C�+��
 �� �1�E��� �@ �1�1 UDP a11�0 ���!� ��X� D%M!T@ ���@ �� � C�i� �@ 
 C�+��
DNS C�+��
 �� TCP 1�*�� 6�	%He� ?�� �+ �1!H� �1�E��� �1�1 CHj �!g	� �@ 

���=@ �1�1 �5 11�0,=%�� ="�!� =\l� �@ ��X� ���@ 6�=@ �  .  
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   ���!��1 Q� <���� =	�7��DNS D�3%� 8!� �@ {��	�� a 67 ���
 �����1 � 

�� �@ �=� {\� C��I# ��� �+!%4��5 Q� .��@,�" D�3%� �� #����� C��I   �1�E��� 
 C�+��
 ��TCP��@ # DNS � �1�=� �� ���R"  � , C�+��
 �� �3��@ UDP  �!g	� �@ 

 1!� �1�E��� �1�1 CHj .��=@,1��!� ?%	: �1 ��� # <�H�j� ?�� ���!H"  ="�!� 1!��
M�"�X� �@ �5 ���1,fHI � �=� ���!�  " �� � �+!%4��5 Q� F�� �H��+ 6����

Domain ��17 �@ IP=��@ ����=� 1!��  .  
 C�+��
DNS '�!
 �� �>� �1�E��� 1!� '��=� �M��� �!g	� �@ ,=��H�  .?���@�	@   Q� 

 �=	"1 S����DNS '�!
 �@ �>�1 ="�!� �� ��g��� ?�� � �1�1 q!0  �" �5 ��
� �=��%0 S����# �1�E��� �@�i� '�!
 �� 1��1 �� m!� S���� �� �1�E��� �@ C��H+ �5 

=��H� .��@ �1,�T�1 '�!
 �� D�!� �!*� ��� ?�H� 1��!� #D%M�H� �1�E���  .
 �=	"1 S���� � C��I D�3%� �@ m!� �%�w�DNS�� �@ �=� {\� # �+!%4��5 Q� 

T�3@,1��1 .  
�7. F"
� ���X�� +�1, �. �7 ��'�. ��	 �	
���  

      �� �@ ������#���� �@ ���� �" 6!%G%� ����	�� , Domain�=� �h   1��1 1!��  .
��@ <�!� ?�� =���#���� ?�� �5 =��@ �=� [�X� 6!	5�+ �H� ,"=������ ��!T: ,     

�, ������ 9=�!� DNS� ��!T@ #j��e , �=	"1 S���� Q� �5 ��� �=� DNS 
+���w,"�07 �@ ,��H+ �� ,���� , Domain���R � ����=� �=� ��3*��  ""�07 6�V%�, 
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�#�+ ?%M�
 �X� Q� � �+k�@ �X� Q� �@   � 1�=A� 1!� �� , 11�0  . B`@ ��� C��
�"#+��� �G3G� ������ '��E�� , DNS� 6�i� �� ,="1  :  

  
internic <��	5 �%&!�3� a �" �	��1#  ����1 �=�I�@ �� �i����H+ C��� �5, 
Domain�" #� k�@ �X� , =��@  )N�� �@ m!� C�� �1  @7 ,��� �=� �1�1 6�i�  .(

��H+ m!� B`@ �1, 6�0=	"1 S���� DNS  ���1 6��7 � ����1 ���Y �i�� #"�07 , 
�" �	��1 �!\� �1 F�k#1!�!�   � 1!� �� �+ ?%M�
 �X� �1 , =	��@ )fu� "

microsoft.com .(6�0=	"1 S���� DNS F�=5 �5 1�5 =	"�!� z`i� �i�� 
 �=	"1 S����DNS�" �	��1 �@ W�+�� �1 # microsoft.com �� � Cisco.com  

�,=��@ . 

 �"domain Q� C��� Primary DNS   Q� �  Secondary DNS� ,=��@  .
Primary DNS��H+ a , �@ ^+�� '�Ife� Domain��=�T� �� 1!� #� ,=��H�  .

Secondary DNS@  Q� �&V	� �backup1��!� �1 � �1!@ # �5 Primary DNS 
� ���!� C�i� �@,� �1�E��� 67 �� 1!� ,11�0  .=	�7�� �@# Q� 67 ���� �@ �5 

 �=	"1 S����Primary DNS �=	"1 S���� �1 �� 1!� '�Ife� Secondary 

DNS� �%u�+ , a =��H� Zone Transfer � ��E0 ,1!�  . 

 ���� K� �"=R ������� �5 1��1 1!��, Q� 6��7 �� �1�E��� �@ 6�!+ Domain   �� 
�jfXR� �� � �h " 1!H� ��3*�� . Q� �h �� S
Domain �1 67 ����=� 6���� a 

� � �=� ����x0 �H� ��%���,�"1�!5� 6�!+ # ;	� )RR ( 1!H� r���+ 67 �1 ��.  
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Support, www � Routers  M�" ��!H� a ,�"1�!5� �� #1 ;	�  �	��1 �@ W�+�� �
Cisco.com� ,=��@  . 1�*�� �!g	� �@Subdomain� , �����@ Q� �� 6�!+ 

����=�, DNS1!H� �1�E���  . www�T�1 ;	� 1�!5� 8!� �" �� � #��   � , �@ 6�!+ 
 1!H� r���+ m!� S%���	�� �� �1�E��� . �@ W�+�� �1 1!� ��!`&1 '��%%�+ <�HI� �� S


Domain '��!�A� a �" C���#R�� ,�� �@ �5 #=�� �=� ��%�t �=	"1 S����    V%� 
 �1�1 8fe� �=� =%M�+ 6�0=	"1 S���� ���� �@ m!� '��%%�+ ���1� �1 � �1!H� �%%�+  

�,1!�  . �%&!�3� am!� 6�0=	"1 S����Domain ���1� �1 � ����1 �=�I�@ �� �H� 
��H+, 6�0=	"1 S���� ?�� �@ �5 ����	�� DNS� C\�� , 1�*�� '��%%�+ �� =�!� 

���Y�@ �@ �1�Y � ��07 �=�#�" B`@ �� Q� �" �@ W�+�� # Domain  � ,=�1�0 .  
fu� "+�!R �1,�@ W�+�� =\Y �5    Support.Cisco.com �+!%4��5 a=%��@ ����1 �� 

 �=	"1 S���� �@ �H�DNS�" �	��1 ����=� �%&!�3� �5 # Com . W�+�� a1��1 ��
�1!H� ���Y�@ �	��1 �!\� �1 F�k '�Ife� m!� �=	"1 S���� � Cisco.com �� 

 1�1 ="�!� ���Y ��%��� �1 . �=	"1 S���� ����� �1DNS �@ W!@�� Cisco.com   
 )��H+ am!� �=	"1 S����, �	��1 �@ ^+�� '�Ife� Cisco.com 1!� �1 �� 

��=�T�#� , =��H� ( ��17 aIP �@ W!@�� �+!%4��5 Support.Cisco.com �� 
���Y�@ 6���� �+ �1!H� z`i�#11�0 D"��� 67 �@ W�+�� . 

 
'��� ��!
9 3��	� Domain S��9 DNS  

       6!	5�+ ��7��@ <�!� ?��# ��� �=� [�X� �H�    �1 ���� Q� F�� ���+ �� S
 �5
�0����K�  ��17 aIP � �=%
 ��!T: 67 ,��@ 91!� #a���� Q� �@ W�+��  �, �3��@ 

CY ��17 V%: �" �� IP 11�0 z`i� 67  .�H��+ �!g	� �@ ���� ,�"�+!%4��5 # 
 � 6�@V%�Domain�" ��17 �@ # IP ��  C�+��
DNS� � �1�E��,11�0  . 
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Queries " Resolution 

 �� �1�E��� �!g	� �@ �=��%0 S���� Q�DNS '��E�� q�� �1 �� F�k ���
 x�� � 
� �1�E���,=��H�  :  

• � D"� �.="� ���Y�@ W�+�� F�� 6�0=	"1 S���� �@ �=��%0 S���� a ,=��H�  .
 a1!i� �=%
 ��%� 1�!� '�Ife� C��� ��*� �=	"1 S���� ��%��1�� m!� =	�7��

 ���� ="�!� ���1�)q��   non Recursive query   .(  
• �". D"� �. �@ ��17 �@ F�� �H��+ ���!��� a DNS� ��x0�� ,1!�  . ?�� �1

��� q��1!� ���!��1 <���� �@ F�=Y� �=��%0 S� ��@ # DNS � �1!H� 
DNS+�%GHI F�*�� �� S
 , ��17 ?���� � ��� IP���!��1 ���� , �� 67 a

��@#� <���� �=��%0 S���� , =��H� )q��  Recursive query  .(  
� 6�i� �� F�1 q�� �1 ��5 F�*�� �!A� ��� C��,="1  :  
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M�	�7 �!g	� �@,���@ �@ m!� '�%GHI F�*�� �!A� �@ ,� <�u� ��!H� Q� ,D���1�
 . 

���� ,�H� �5  ���� K��%g� ���� K� Q� �="�i� =\Y)www.cisco.com(    �� 

a=%��@ ����1 

 � K� �0���� 61!H� <��� �� S
 ��17 ���+     

http://www.cisco.com  �� � www.cisco.com 6��� '=� �� S
 a 
"�+!5, ! GR� �AER,� �1�1 B��H� �H� �0���� �1 ���� K� ,1!�  .��@# ?���� 

 ��17IP���!��1 ���� K� ,� <��1 ��� Cj��� , 1!� :     
• ="� �PB
' :  ��17 ��1 � �0���� 61!H� <���www.cisco.com B`@ �1 

 67 ��17 .���1 �H� �+!%4��5 ;Xl� ?�� �1#"�07 , ��17 �!\� �1 F�k IP 
H� !�3%� ���� K�,=��@  . ���!��1 Q� ?���@�	@DNS��@ �� # S���� 

 �=	"1DNS�" S���� �=	"1 �M��� V5�� �@ W!@�� # ����	��  )ISP ( � <����, 
=��H�.  �H�j  "��@ <�!� ?��#+!%4��5 �5 ��� �=� [�X� �H�  �� '�!R �: �@ �

 ��17IP   �=	"1 S���� DNS"�07 ,� ,��@ �� 1!� ���!��1 �+ =@�� #� # 
9 =��H� <����  +�!R �1 , d��e �� �H� �5 Dial�up =�� �=� C\�� ����	�� �@ 

 �=� F�*�� '�H%g	+ �� �1�E��� �@ 8!w!� ?�� a ) ��!
 � ��3�� ( C�+��
TCP/IP 
��*� �!�
�17 �@ ^+��# Dial�up=� ="�!� F�*��  .+�!R �1,���1 �5 # Q� 

GA� ��� Q� d��e �� � ����	�� �@ DM�1 <�\+�,� , �@ 8!w!� ?�� a=%��@ 
 �=� F�*�� '�H%g	+�� �1�E���)��!
 � ��3�� (C�+��
TCP/IP�@ ^+��   �!�
�17

=� ="�!� F�*�� ��� '��5. 

�". �PB
' :  �=	"1 S����DNS'��=� �=	"1 �M��� V5��  ����	��  )ISP (  a�H�
 ��17IPH� �� !�3%� ���� �@ W!@�� , �� �� m!� ���� ��17 aC%&1 ?�=@ � =��1 

��,� ���!��1 �i�� F�� 6�0=	"1 S���� �� ,=��H�  .  
• ��� �PB
' :  �=	"1 S����DNS+�Ife� Q��@ a�i�� ,���@ �� 1!� , � �1!H� 

 �=	"1 S���� ��DNS �%&�� Cisco.com "�07 ,� ,  =@��)IP : 
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|}~,|��,�|},�� . ( "�07 �� S
, ��17 �� IP   �=	"1 S���� DNS W!@�� 
 �@cisco.com��@ F�k ���
 a # �=	"1 S���� ISP� <���� �H� ,11�0  .  

• ����� �PB
' :  �=	"1 S���� �Gj�� ?�� �1DNS V5�� ISP F�k B��1 �H� 
 �=	"1 S���� �@ W�+�� �!g	� �@DNS
 �� !�3%� ���Y�@ �� S
 � �1!H� �=%# 

� �� W�+��# ��17 IP !�3%� ���� K� )  www.cisco.com (  ��!� ��
�,1!�  . ���!��1 Q� �H� �=	"1 S���� �!g	� ?�=@Recursive��@ �� # 

 �=	"1 S����DNS �@ W!@�� Cisco.com� <���� ,=��H� .  
•  VQ�# �PB
' : �=	"1 S����DNS+�Ife� Q��@ a!�3%� , 1!� ���@ ��, 

 1�!5� 1!�� �� � �1!H�www.cisco.com� ��07 Q��@ �1 ,11�0  . 1�!5�
���1 m!�# ��17 Q� IP <1��� IP:198.133.219.25���  . �&�j ?�� �1

�� �@ K� �=	"1 S���� a���#�@�i� ?%��� , �=	"1 S���� �5 ��� 
DNS��� �=� {\�  .+�!R �1, �=	"1 S���� � K� �=	"1 S���� �5 
DNS �� �@# ��17 a=	��@ �=i� {\� �@�i� ?%��� Q� IP �1!@ '��E�� 6��7 

�"1�!5� d��e �� 8!w!� ?�� �#+�Ife� Q��@ �1 1!�!� ;	� , �=	"1 S���� 
DNS� z`i� ,11�0  .  

• VN� �PB
' :  �=	"1 S����DNS �@ W!@�� ISP ��17 �� �H� IP �@ W!@�� 
www.cisco.com"�07 ,� �1!H� �=%
   ��n v����@ ��#%4��5 n� �+!nn<���� �H 

 � ,=��H�  .  
• V��7 �PB
' : ���1 ;Xl� ?�� �1 �H� �+!%4��5#"�07 , ��17 �!\� �1 F�k 

IP� � �1!@ !�3%� ���� K� ,=��H� ���Y�@ W�+�� 67 �@ =��!+  . �+!%4��5 ?���@�	@
 ���!��1 Q� �H�http�H%l�3� ��  "��@# <���� !�3%� K� �=	"1 S���� 

!H�� �� � �1#� �� K� �AER Q� ���!��1 ,=��H�  . 
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�	
9� 

 
     @�%��1,�" q�� �@ '�Ife� �@ #�� k�@ �I�� �@ � ?�HX� ," �%l�!� �!�� �� n �

��� �3�!� � 6����� .e,��j �5 xs�5 � �=���
 6���V" �%�� 6�%&�� #Ife� nn �@ '�
��@ q���#=� ��%�t �+!%4��5 �1 a �1!@ 6����� Q� =�� � .M���1 ��x�+ �@, '�Ife� �� 

 6���� a�+!%4��5 �@�0	"
��8� �
,'���� �=� D"��� '�Ife�  . �1 '��E�� 6��@��5
\Y�,��!\+� �1!@ '�Ife� J����� �@�1�Y 6��� W�l� #��%H" �� ��� #���H"� # 

+�Ife�,� B��H� �@ �� ,=���x0  .  
�" ���#�+!%4��5 # ��� � ����� ?�� �1 H�� ��%3@ Bl� m!� o�="� �@ C%�, ��E�� �� 

�,=	��H� .&�I �5 ����	��,�+!%4��5 ��� Q� �!G+ ?��+ # a��� 6��� �X� �1 
� �1��30 ��%3@ ��%l� �1 ������#a'�Ife� 6�0=	"1 �M��� � �=� �1�E���    �� � '�Ife�

�" �1��7��#+�Ife� ,=%&!+ 'k!\A� {&�Y �1 �� 1!� #'��=� �� � ��� �1 nn%n ��
6�0=		5 �1�E���  ����Y,=	"1  .&�I �5 K�,+��=� S���� ?��+ ,� ����	�� , =��@ 

� �1�Y �� 6��@��5,\Y� �1 �5 1��� , � ��&�X� aq�!�7 a=��� �@ F�=Y� �%�1 W�l�  ...
=	��H�.  

<���� �@ �1�Y �+!%4��5 Q� a��� �� �1�E��� �@ �T�1 �+!%4��5 �� '�Ife� �����1 �  
��� .� ��!H� ����	��#	%I ,�+!%4��5 ��� Q� �� #���  . �" 6!%G%� ��� ?�� �1

\Y� �1 �+!%4��5,=�� �=� C\�� �T�=�� �@ 6��� W�l� .� ��� ����	��# CH�i� ��� 
� ��%*�� �@#�" ��� �� # ������:!5  .�" ��� Bl�#��@ Q:!5 #��!\+ 1�*�� # 

�%H"� VM�j ��%3@ ����	�� F�� �@���  .��!\+# �=iH0 67 �@ 61�5 ��T� �@ �@��5 �" �5 
1�5 ="�!� �=%
 67 �1 �� 1!� .���@ �@ B`@ ?�� �1,�" ��� #�+!%4��5 # ��T��� � 

p!&!	�+ �	%�� �1 6��7 D��#�%�����&� ����=� � '�Ife� ,���1 D%"�!� '�Ife� .  
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�7 ����/P�' ��7 ���� " / 3.
��1   
  �" ��� 6!	5�+# �+!%4��5#�" �E&!� ���� �@ #+��E�� ,=	@ D%3l+ #=�� �=�  .

��, �" �E&!� ?�� ��  "M�%����� ��!j,   " ��� ��� Q� .�" ��� ���� ?%H" �@   �@ 
 �=HI ���0 �1LAN(Local area network ( �WAN(Wide area 

network (� D%3l+,=�1�0  .�" ��� �1# LAN� �I!H*� #�" ��T��1 �� #!�!�  1
Q� �1  M�%����� ��!j ,� C\�� �T�=�� �@ 6�H���� Q� �%g� a1�=A� ,=�1�0  . �1

�" ���# WAN1�=�+ # �T�=�� �@ =���1 �GR�� �"���!G%5 �T�=�� �� �5 ��T��1 
=� =	"�!� C\�� .fu� "0�V@ ��� �� �%j�� Q� �1 Q� �" �5 ���`@��5 �1 �0�, �l�3� 

�,'�Ife� J����� =\Y a=	��@  � � a=	��@ ����1 �,� ��� �3��@ # WAN � 1�*�� 
1!H� C\�� �T�=�� �@ �� �" ���`@��5 .��@#� m!� ���`@��5 �1 <�\+� , '������ �� 6�!+ 

+��@�`�,+��E�� ,R�\��� W!X� �%g� ,) Leased (1!H� �1�E��� .�" ���# LAN 
�" ��� �@ �3�# WAN���1 #��i%@ �I�� #� ,=	��@  .+ � =�� �@ ���!

��"�T��1#+��@�`� '��E�� ,�" ��� �I�� 6�V%� # WAN�1�5 �=%
 1!�@ � �%%�+ a  
��� .�%0���@ �@ ������#�!� �%� �� �1�E��� � #�" ��� �1 # LAN W�+�� 6���� 

��"�T��1#�" ���3� �1 �5 1=��� #�k!e , a=���1 ���Y �T�=�%@ �3�   �=� D"��� 
���.  

�	
9�  
   <�� �1|} ��Ti"��
 # F�� �@  "Metcalfe " �5�� '�l%lA+ V5�� �1

1��7 1!�!@ �� ���+� ��� ?%&�� aS5����. � o="# �T
�: Q� �@ �+!%4��5 W�+�� 
1!@ .�#��� ,��V%� ,i5 C@�5 �!g	� �@ ,��"�T��1 ?%@ #���+� �1 D�@ C\��    �M��� 

1!H� .���+� "�+!5 6��� '=� �1 ,�� 6�!	I �@ ,!&!	�+ �� p#�" #��@ v��� # 
����
�@#=�1�0 [�X� �%�1 �X� �1 ���  .�" ���i%
 �@ 6��VH"# ��� �	%�� �1 D�� 

�"#�+!%4��5 #�" ��T��1 � '�V%�*+ a #�" ��� a�e!@�� # �@ F�TH" V%� ���+� 
� �=� m!� 'k!A+  �" �%G@�Y #+��E�� ,1!H� 1�*�� 1!� ?X@ �1 �� .  �@ ��!+ �@  
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fR� � '��%%�+�=� F�*�� '�j  �" ��� �1 #6��7 ��5 �!A� � 1��GHIa ���+�    �3� 
�@ �" ��� #��=	: '��E+ �%&�� , ��� �1���  . ��T��1 F�H+ W�+�� a�%&�� ���+� �1
�"#� F�*�� C@�5 Q� d��e �� ��� �1 1!�!� ,F�H+ ^�!+ �5 ���0   �@ ��"�T��1 

� ����x0 J�����,=�1�0  .1 Q� <�\+� �� S
aJ��i� C@�5 �@ ��T��    �, �3��@ 
�" C%3���
#��"�T��1 ���� �@ W�+�� 1�*�� �!g	� �@ F�k #�e!@��    ��T��1 ?X@ �1 V%� 

 =��@ ����1 1!��) ��� '��5 .( �� �1�E��� �!g	� �@ ��� q��30 6���� {%+�+ ?�=@
��"�T��1#�j��@ =�=: ,F�*��  ��%� � #�� �@ '��%%�+ <�HI� �@ #��1 ��"�T# 1!�!�   

1!@ ="�!`� ��� �1.  
p!&!	�+ Q� ���+�#GA� ,) LAN (��� .�" ��� �u5�#�%&��    Q� ���=�� � =j �1 

��"�T��1 � �1!@ 6�H����  D" �@ Q�1V� =�1!@  .��"�T��1#�� �@ 1!�!� # ��� Q� 
���R ���+� "C@�5 ��� =R =	: �� �1�E��� �@ �1�Y  =�1!���i%@ .��%�� "�!+ �@ ���!+ �@ �

+��@�`� '������,��"�T��1 ���l��� �	%�� a<�l��� ^%A� � # ���+� ��� Q� �1 1!�!� 
�" ���3� �@#V%����!G%5 =	:   ��� �=� D"��� .  

 2�9"
#  
  �" ��� �1 C�+��
#�+!%4��5 #	%��!Y �I!H*� �@ ,� mfe� , �!A� �5 11�0 

� =	H�!��Y �� '�e�+��,=��H�  .�1 C�+��
 Bl���@ 6�@� Bl� �%g� �+!%4��5 # 6�3�� 
��� .��@#���� �@ �=� ���!� K��5 Q� ��&�X� ,� ,��	� ���	� �=	��!� �3��@ , 

6�@� �� ����,=��@ ����1 ��  .��1 �1 V%�7 �%l�!� W�+�� �!g	� �@nn� �1 ��Tnnnn��        
  � ,=	��H� �1�E��� �@�i� C�+��
 Q� �� ��T��1 �1 �" �3��@ .  

�	
9� ?�BJ;��   
  �" ���#1�=A� ?%��!Y �I!H*� �� ���+� # '�%GHI 61�5 =	H�!��Y �!g	� �@ 

����,� �1�E��� 1!� ,=	��H�  . �5 ��� F�k 1!�!� ?%��!Y {��	� ���	� �!g	� �@
��@ �@,D�!� �	�7 ��i%@ �	%�� ?�� �1 �e!@�� '�jfXR� �� :  
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• Medium)  <�l��� ^%A� . (��"�T��1#�+�  �@ <�l��� ^%A� Q� d��e �� ��
� C\�� �T�=��,=�1�0 .  

• Segment) �	HT�  . ( a1�E	� �=� ����x0 J����� �@ <�l��� ^%A� Q� �@   " 
 �	HT� "�,=	�!0 .  

• Node )  ��0. (  ��"�T��1 # Q� �@ �=� C\�� Segment  �� � ��0 ��  "
 ��T�3�� "�,=	�!0 .  

• Frame) D���. (  '�Ife� Jf@ Q� �@  �@ ���7 <���� d��e �� �" ��0 �5 
� ^+�� �T�=��,� mfe� a=�1�0 ,11�0   

����@� �1 'fH� �@�i� �" D���#�%e , ) ����,3%GT�� a, ( ... �,=	��@  . 6�@� �" �1
�%e,��@ #	%��!Y �I!H*� a'fH� 1�*�� ,fu� 1��1 1!��  "� �GH� Q�, �3��@ 
���1#=��@ F!�E� � 8!w!�  . C�+��
�"#��@ F�k ?%��!Y �I!H*� ���+� # D��� 1�*�� 

 1�5 =	"�!� z`i� �� �". �1!@ 1�=A� D��� Q� ���=�� )���1# Q� � CY�=j Q� 
 �u5�=j (� �I!H*� �# ���w '�Ife� �� #� ��%� 1�!� � , 1!�� D��� �1 �3��@ 

=��@ ����1 .fu� "� D��� Q�,���1 �3��@ #�" ��17 #=��@ =\l� � ��=�  . ��17
�"#1�5 ="�!� z`i� �� F�%
 �=		5 �����1 � �=	���� ��!" m!�  . '�!\@ ��17

f��5 "R�\���,  � z`i� �� ��0 Q� ,=��H�  ). Q� �T��%@ �5 z`� Q� F�� �%g�
 ��� ��� z`� .(H� ���+� '��E�� ��T��1 �1,���1 =	��!+ #�" ��17 #��3�� , 

=	��@ .  

  
  �� �@ ���+� <�	T%� Q�#�" ��0 �� Q� �" �@ <�l��� ^%A� # ^%A� �1 �=� C\�� 

=%�� ="�!� <�l��� .?���@�	@  il� F�%
 �����1�!g	� �@ a=\l� ��17 6=� z`i�, 
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+�%j,1��1  .fu� "+�!R �1, �+!%4��5 �5 B )  C��k�@ (  +�Ife�,��@ �� # �T
�: C 
� <����,1��1  �"�+!%4��5 # A � D���@ �� 67 � �����1 �� D��� V%� ,1�5 =	"�!�  .

��%���� ��T�3�� �"  � �����1 �� D��� ,���@ �� 67 ��17 a1��1 ,   �5 11�0 ?�HX� �+ 
��@ F�%
#� #+�!R �1 9�%� �� ��� �=� <���� ,��@ F�%
 �5 #!� ��T�3��  <���� �g� 1�

a=��@ �=i� D��� ��T�3�� ���@ 6�=@ ��,0="�!���	5 67 '��!�A� nnn���x) F=I
 �1�E��� .(  

��,"1 ��17 �@ �X@�� �1 ��!+ C@�Y '��� �� ,��� �1�%
 a���+� # ��17 Q� 
Broadcast ���  .Q� =\l� ��17 ��%����   8!� �� D��� Broadcasta=��@   F�H+ 

�" ��0#� �1 1!�!� 1�5 =	"�!� q��1�
 � �����1 �� 67 �� .  
CSMA/CD   

p!&!	�+# CSMA/CD( carrier-sense multiple access with collision 
detection( D%g	+ � ���i+ �%&!�3�  �" ��0 W�+�� �!A�    �=�I�@ ���T�=�� �@ 

1��1 .� �g	@ �=%�%
 m!� �p�� ��	�� �@,&� =�7 , m!� �p�� 61!H� D%3l+ �@ �" B`@ �@# 
� a���:!5,=�1�0 �	�7 ������ ���7 �� Q� �" Bl� �@ 6�!+ .  

p!&!	�+ ���	� �!g	� �@#� <��1 �� ��� <�u� m!� ,D%M�H� .  
�	HT� =%	5 ���  �!���"�� V%� Q� �@�i� a���+� #=��@  . �E� ?�=	:)��0 �%g� (

� <!�i� !T�E0 �@ � ��3i� V%� ��1 �+ ��1,=	��@  . �p��multiple access         
)@�%��1,���0=	:  ( �5 ��� F!�E� ?�=@ :+�Ife� ���+� ��T�3�� Q� ��%����, <���� �� 
�,��"�T�3�� F�H+ 1��1 # 1!�!� �T�1  ) C\�� ( '�Ife� <�l��� �� V%� a<�l��� ^%A� �1

=� =	"�!� ��07.).�!� ��"�� V%� �1 �E� Q� 61�5 �AR �%g�# ?����� 61�1 q!0 � 
 .(�� �@ V%� �H� �5 =%	5 ���#�� ,&=	R �� ,�" #�!� ��"�� V%� # =\Y � ��3i� 

61� o�j 6��� 6�H" �1 a=%��@ ����1 ��  �T�1 1�� # ?�� �1 ��� ?�E0 ?`� <�j �1 
� �&�j,�=	�!0 6�	`� F�H+� ��g��� �1 �H� �3��@   =%��@  . �%�w� ���+� C�+��
 �1

 m!�carrier sense� �=%��� ,� 1!."�T�3�� ��	�� �� CY, '�Ife� <���� �@ �1�Y 
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� =��@,�� �@ �� 1!� q!0 �3��@ #���@ � ����x0 <�l��� ^%A� , ^%A� ��7 �5 =��H� 
+�!R �1 9��� 1��7 <�l���,M�=R �5 ,w�l�� ��T�3�� q!0 �@ <�l��� ^%A� �� , <���� 

^%A� �� �1�E��� �@ �1�Y �g� 1�!� ��T�3�� a=��� '�Ife� '�Ife� <���� � <�l��� 
1!@ ="�!�.  

Carrier-sense multiple access� nn!T�E0 Q� 8��  g	+ � =	H�!��Y �� nn D%
�,&� =��H� ,�X@�� ?�� �1   �5 1��1 1!�� �T�1 ���� Q�  � ,��@ �3��@ # V%� 67 

���"��#1!� t�`+� .�!� ��"�� V%� <�u� �1 =%	5 ���#+!�� �gA& Q� �1 , D5�j 
 1!�61� o�j =\Y V%� �E� �1 � =	��@ ����1 �� .�&�j ?%	: �1, '!�� �gA& Q� �1 

�E� �1 ^�!+ 1!�!� � z%`i+   �1 �" �GR��f@    ���l+  " 8��� 6�3�� 6��� Q� �1
� 61� o�j �@,=	��H� .Y�E+� �:, F1�\+ �� m!� �=�=
 ���+� �1 91���� ="�!� 

)Collision (�,���� � =	�!0 ,�!� m�E+�  �� �1�E��� =\Y ��T�3�� �1 �5 1���� ="
=	��@ ����1 6��VH" '�!\@ �� '�Ife� <���� � <�l��� ^%A� .�1  !T�E0 # a�" 6�3�� 

� �� m!� C�i�,f��5 '�!\@ 6�!+  "1!H� Cj ������1 . ?�� �+ 1�5 D%"�!� '!�� ��
��@ ?����� �@ S���#1!� �1�1 61� o�j . 1� o�j 6��� �1 �5 ��!T��H" a?� 6

��@ �� �R�� ?�� 6��T�1#=�1!@ �1�5 1�*�� ?�  !��"�T�3��#��%���� ���+�    =\Y 
 =	��@ 6�	%He� ?�� �@ �+ �1�1 ��� q!0 <�l��� ^%A� �@ a=	��@ ����1 �� '�Ife� <����

��@ 1!�!� ��T�3�� ��	+ �5#� '�Ife� <���� ,=	��@  .+�!R �1,��"�T�3�� �5 # 
'�Ife� �=		5 <����a=�1�0 1!� '�Ife� <���� �1 zl� ��!��   F1�\+ Q� ���@ ��

=�1�0 =	"�!� ��07 <�l��� ^%A� �1 .���@ 6��� �1 ��"�T�3�� �� Q� �" aF1�\+ # 
���� '=� �@ �e!@��,f��5  "�1�\+, 6��� F�H+� �� S
 � ����0 ���Y ��g��� �&�j �1 

� ��g���,��@ �3��@ #!@ 1��7 W�� '�Ife� <���� ���@ �� <�l��� ^%A� 61,=	��H�  !
�1�\+ rY!+,�� 1=*� qf+ � ,�" B`@ ?���H�� �� #��� C�+��
  .  
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�7 �.",�'/�	
9�    
         ���1 ���+� ��� Q�#�" ��1�=A� # 6!0��!0 1��@� �� '��E�� )�%0���@# 

 '�V%�*+ (���. G@�5 <!e,5����� '�!\@ ��"�T�3�� F�H+ �5 ,I �@ 67 ��  ^%A� 6�!	
� �1�E��� <�l���,�� =	��H� ,��� �%	�� ?�� �1 1��!� ?��+ z��� ��  .�" <�	T%�# 

�����&�,� �i�	� �I�3@ C@�5 <!e �1 ,=�1�0  .e �@ 6��VH",���3� , �" <�	T%� a
� r%�w,=�1�0  .1!:�  �" 6�=%� #�����&� ,��"�T��1 ^�!+ �5 # C@�5 ���*� 

�" ��k�%g�#  �*�� �	��!G� � 1,6=� rG+ �I�@ a11�0   � <�	T%� ,11�0  . <!e
� ��� C@�5,�" ��T��1 ^�!+ <�	T%� �����1 6���� �+ �1!@ ��+!5 �3��@ # �1 1!�!� 

M�=�@� �Xl� �1,M����� � ,���� �%��+ CY�=j �@ � o�E� '�!\@ C@�5 ,11�0 D"���  .
� a�=� �1�E��� C@�5 <!e �1 ��1�=A� ���@ �I�@ ��� ?%H",0 11�.  

   C�+��
CSMA/CD��@ '�Ife� <���� 6���� #���R  " �gA& �" �1 �� ��T��1 Q�
� D"���,?���@�	@ a=��H�   M�" ��1�=A� ,M��"�T��1 1�=�+ ��A& �� ,� �5 , �@ =	��!+ 

��#=�7 ="�!� 1!�!@ V%� a=	��@ ����1 1!�� �V*� ��� Q�  .�" ��T��1 <�\+� �@# 
 1=���) 6�����(  �� �@ # ��@ <�l��� ^%A� �� �1�E��� S��� aJ��i� �	HT� Q�# �" 

�" ��T��1 �� Q�#�� �@ 1!�!� #1�5 ="�!� �=%
 B"�5 �	HT�  . �" �&�j ?�� �1
� '�Ife� <���� �!g	� �@ ��T��1,1��� 6��� '=� �3��@ #�4� ��g��� �1 �� #=��H�  .  

�" ��T��1 ��� '�V%�*+ 6�0=		5 =%&!+#+��E�� , �@ ��  � 'f�i� �@ �Gs �!g	�
j��e a�=� ��E0 ��1�=A�,=�� �1!H� �w�I �  .��"�T��1 {Gs�# ��� z�`� m!� 

�"#&� �1!� ���+� ,p!&!	�+ ���� �1 #�" #H�� Bl� ��� �@ ^+�� , ��E�� ��       
�,=	��H� .  

 3,��R��
�9)Repeater(     
      �" ��� �1 �=� �1�E��� <�l��� ^%A� ?%&��# ���+� �" C@�5 #3� , 1!@ <�%35�!5 
 �5Thicknet ) D%`w (� �=%���,=�!�  . D%`w C@�5 Q� <!e �u5�=j��� ��� ��� 

 .a ��V@ 6�H���� Q� �1  C@�5 ������ #!T@�!� #��H+ ,�" ��T��1 # ="�!`� ��� 
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1!@ .=�� �=� �M��� am!� C�i� Cj o=" �@ �" �=		5 ����+. . HT� a �" �=		5����+ �	
�"#� C\�� �T�=�� �@ �� ���+� ��� Q� '��E�� ,=		5  . �=		5����+ �&�j ?�� �1

1��� <�	T%�#��@ �� 67 <�	T%� ��!l+ �@ � x�� �	HT� Q� �� �� 1!� # �	HT� 
=�@#1�5 ="�!� <����  .�=		5 ����+ ?�=	: �� �1�E��� �@ {%+V+ ?�=@  C@�5 <�\+� � 
�"#^�!+ �e!@��   � a6��7 ,!+ 1�1 B��V�� �� ��� Q� �XY 6� ) . �u5�=j �@ ��� �XY

1!�!� ���3�  ��� �1 V��H�� ��T��1 �1 ?%@   � mfe� ,11�0 (  
  

Bridges   ���A� "   
      �" ���#�@ 6��VH" ���+�    =�� )6=� ��V@(  � D5��+ C�i� ��:1 ,=�1�0  . �1
+�!R,1��� 1�=�+ �5 #�1�0 C\�� �	HT� Q� �@ ��T�3�� a= Q� �"   ���1 # Q%���+ 

1!@ =	"�!� 1!� ��� .��"�T�3�� a m!� ^���� �1#1=��� #  =\Y    '�I fe� <���� 
&� =���1 ��, � S��� ��T�3�� Q� �gA& �" �1 �" ��� �� 8!� ?�� �%"�� �@ ��!+ �@ 

<�l��� ^%A� �� �1�E��� �R�� 1�5 ="�!� �=%
 ��  .�%�w� ?%	: �1, �1 F1�\+ 1�=�+ 
�fHI � ����� B��V�� �� "M7��5,1�5 ="�!� ��� ���  .��,�" Cj ��� �� # 1!�!� 

 �	HT� ?�=	: �@ �	HT� Q� D%3l+ ��� �1 D5��+ C�i� 61!H� o�e�@ �!g	� �@
��� .��@ ��5 ?�� �@#M�" F1�\+ ,a1�5 ="�!� ���@ ��� �1 �5  ���%�� �	��1 #   1�*�� 

�,11�0 .� ���@ �I�@ m!� Cj ���� �T�1 C�i� Q,11�0 :  �@ �1�Y �" �	HT�   
1!@ =	"�!`� �T�=�� �@ '�Ife� J�����  .  

 am!� C�i� Cj �!g	� �@Bridges��� �1�%
 ���+� ��� �1 # ��� �=�  .Bridge 
1�5 ="�!� C\�� �T�=�� �@ �� �	HT� ?�=	: �� � �1 . m!� ��T��1 {%+�+ ?�=@

=� ="�!� ��� �XY B��V�� �I�@ .GHI 1��Bridge �%g� ��� �XY B��V�� =�@ �� 
�@ a��� �=		5����+   �5 '��E� ?�� BridgeQ%���+ �1 Dg� 1�*�� �@ �1�Y    V%� ��� 

1!@ ="�!� .Bridge��"�T��1 ���� �%g� # �����1 � <���� �@ �1�Y ��� �1 1!�!� 
&� �1!@ '�Ife�,�l%Y1 ���7 1��GHI  "H� ��T�3�� Q� �@�i�,=��@  .Bridge �@ �1�Y 
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�%���+ 1�*��, �3%� a1!@ ="�!� 67 �Hi:�� 1!� �5  ) �=		5����+ �%g�. (Bridge   
���R "V%:#� ��"�T�3�� ���� �� �5 �� ,� S��	� a1!	� ,=��H�  ) .Bridge �@ �1�Y 

� 8!� Q� 1 �*��nn�� �!g	� �@ ���+� ��� D��nnn��� 1�*n� �@ W�nn ���Bridge �" 
�,=	��@  .(  

fY �5 ��!T��H" "�" D��� F�H+ ��� �1 1!�!� ��T�3�� �" =�1�0 �����# �=� <���� 
�� �@#� �����1 �� <�l��� ^%A� ,=��H� ). ��T�3�� 6�H" D��� =\l� ��	���� �g	��R

=��� �� � =��@ (.Bridge0��� �@ =%5�+ �@ ,�� m!� , �	HT� ?%@ Q%���+ D%g	+ �@ 
1��1 �" .  

  
� �="�i� m!� C�� �1 �5 ��!T��H", 11�0 Bridge C\�� �T�=�� �@ �� �	HT� �1 

�1!H�  ���  .+�!R �1, ��T�3�� �5 A �� � B=	��@ ����1 �� '�Ife� <���� =\Y    
Bridge�" D��� V%� #+�Ife� , 1�5 ="�!� �����1 �� . 1�!��@ �!A�Bridge D��� �@ 

�"#+�Ife� , �" D��� Q%+��!+� <���� �@ �1�Y ��7 9��� '�!R �: �@ �=� �����1 
��@#� F�1 �	HT� ,�� 9=��@ , �� �1�E��� o�="��� Bridge�" Q%���+ B"�5 # 

���w�%s#��� �	HT� �" �1  .�� CY a D��� =\l� ��17 a����� ?�� �1 ��!0 �" 
�� �@ '�%GHI#a67   ���@ ,=� ="�!�  .+�!R �1,��"�T�3�� a=\l� ��17 �5 # A � 

 ��B��%� =��@ #��@ D��� <���� �@ #���1 ="�!`� 1!�� �1 ���H� �	HT�  . ?�� �1
 �&�jBridgeR�� '�%GHI ,1�1 ="�!`� F�*�� ��  . 1�!��@ �!A�Bridge D��� �@ 

61!H� ��G%� �@�i� m!� ��� .+�!R�1 ,�� D��� =\l� ��17 �5 ,��"�T�3�� �� # C 
 �� �D���1 �g� 1�!� D��� �� � =��@ #8!� �� ��17 Q�    Broadcast a=��@ 

Bridge��@ �� m!� D��� #1�5 ="�!� <���� �1 ���H� �	HT�  . 
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+�Ife� D��� ���=" � <���� �@, ^�!+ Bridge �1 1!�!� ��T��1 ���: W�+�� 6���� 
 ���D"���    � ,11�0  . ^�!+ �" D��� 61!H� ��G%� FV%���� �@ ��!+ �@Bridge ?�� a 

 ��T�3�� �5 =�7 ="�!� 1!�!@ 6����A+�Ife� ,��@ �� # ��T�3�� B 6�H" �1 � <���� 
 ��T�3�� V%� �gA&C+�Ife� ,��@ �� # ��T�3�� D=��H� <���� . 6���� {%+�+ ?�=@

���Y�@#W�+�� �1   H" '�!\@ ��� �=�7 1!�!@ 6��V .  
 �7
9"� :�7 ���A�/U;�' �   

 �� �1�E��� �@Bridge��"�T�3�� ?%@ 6��VH" W�+�� 6���� # ?�=	: �1 1!�!� 
� D"��� �	HT�,11�0  .Bridge '�%GHI �	HT� Q� �1 1!�!� Q%���+ �@ �X@�� �1 

R��,H� F�*�� �� ,="1  .��,0��� �� ,�" #D��    Bridge  &���� , D��� �"# 
+�Ife�, 8!� �� Broadcast��@ #�" �	HT� F�H+ #��� �T�=�� �@ �=� C\�� .   

0��� a�" �	HT� q��30 � ��� =�� �@ 6��VH",m!�   � ,GM�3� ���@ {� =��!+ , 
11�0 ��� �1 .1��� 1�=�+ ��%����#�" ��T�3�� �� #�" ��� �1 1!�!� #	�� , �@ 

Bridge  �" D��� a# Broadcast� �� � <���,+�Ife� D5��+ a=	��H� , �=�7 1!�!@ 
���� �� ��i%@ {+��H@,��H+ �5 1!@ ="�!� , ����0 ���Y �	HT� Q� �1 ��"�T��1 

=	��@ .  
�� �+��,��"�T��1 �� # ?�=	: �@ ��� Q� D%3l+ �@ �1�Y �5 �1!@ ��� �1 ����i%
 

lX	� ���,�V*�   ���  .lX	� �1�=A� Q� �" �+��,��@ #� �" ��  � 1�*�� ,=	��H�  .
M�" C�+��
 ���� �@ �"�+��,  p!&!	�+ �� Cl�3� �5 # a��� ��� Q� �1 ��� 

� �%&���,=	��H�  .0���,��@ �� 6���� ?�� m!� # ?�=	: �5 1�5 ="�!� D"��� �+�� 
p!&!	�+ �@ ���#�" #=��H� ^+�� �T�=�� �@ �� '��E��  . ��� �1 �+�� �� �1�E���

�"#GA� ,0 � �����x
 6���� �1��3 .  
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P&% �0&m"��	
9�    
6=� [�X� 6��� �� �" ��� #������ '��%%�+ 6!	5�+ ���+� , 8!	+ =�@ �� 

�" ��T��1# ��� �=� 1�*�� �e!@��  .<�%35�!5 C@�5 �� �=�@� �1   �" ��� 8!� ?�� �1 
�1�E��� �,=�1�0 .�" ��� ������#���+� 6�=�   �" C@�5 �� #@�+ D�@  �%� �� � �=%

�!�#  ��@ #� �1�E��� �T�=�� �@ �" ��T�3�� <�\+� ,=	��H�  .�" ��� �1# ���+� �%&�� 
�1 '�Ife� <�l��� �I��  &� 1!@ �%��h �1 �%@�T� , ��� �@ �I�� ?�� ������ |�� �

�j, |������ �=%�� �%��h �1 �%@�T�  .�" ��� �1 �=� 1�*�� <!A+ ?���H��# 
�� 6���� ���+��" L%M!� �� �1�E�# ��� ���+� . �T�=�� �@ L%M!� ^�!+ �" �	HT�

� C\��,=�1�0  ) . �%g�Bridge �	HT� ?�=	: <�\+� 6���� �5 �=HI '��E+ ?�� �@ 
� D"��� L%M!� ^�!+,11�0  (��@,�	HT� �"=R <�\+� 6���� �" L%M!� ��    �@ 

� D"��� �� �T�=��,=	��H�  .��"�T��1 F�H+#� �1 1!�!� ��T�3�� �� � L%M!� a��    
�, =	��@  .�" D��� <���� �� CY#+�Ife� , ��@ #a��T�3�� �"   �g� 1�!� D��� L%M!� 

���@ �� S
 � �����1 ��,��@ �� 67 a#1�5 ="�!� <���� �g� 1�!� =\l� ��T�3��  .
m!� '�%GHI  �@�i�    Bridge&� a��� ,���1 �	HT� �" m!� <=� �1 #���R  " Q�

3�����R D��� � ��� ��T� "�Y�� �=		5 �����1 �@,=� ="�!� <����  . {%+�+ ?�=@
���Y�@ 6����#1��� 1�=�+ ?%@ 6��VH" W�+�� #�" ��� �1 ��T�3�� #	�� ,M!� �@ nn L%  

=� ="�!� D"��� .  
�" L%M!� 6=� [�X� �@ 6��VH"# �G�3� ���+� Full-duplex=�1�0 [�X� V%�  .Full-

dulledR� Q� e�+�� [fX, '�Ife� �����1 � <���� �%G@�Y �=	"=��i� �5 ��� 
 ��� 6��VH" '�!\@ .�" ��� �1# '�Ife� �����1 � <���� �%�w� �%&�� ���+� 

 ���X�� '�!\@)half-duplex (1!@.�" ��� �1#	�� ,aL%M!� �@   ��"�T�3�� 
���R "�3� W�+�� �@ �1�Y � �1�5 ���Y�@ W�+�� L%M!� �@H��T�=�� �@ D%l,=	��@  . ?�� �1

�" C@�5 �� �" ��� 8!�#�=%@�+ D�@   �!� �%� �#�1�E���   ���1 �e!@�� L%M!��# 
�"�!	���5#� �!\� ?�� �1 F�k ,=	��@ . �" ���#	�� ,��I L%M!� �@ # F1�\+ �� 
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fe� <���� 6���� a L%M!� �@ ��T�3�� Q� ^�!+ '�Ife� <���� �@ 6��VH" � �1!@ '�I
��@ L%M!� ^�!+#=� ="�!� D"��� V%� �T�1 ��T�3��  .  

  
 .��,	���� " �	
9�vnt,w    

        [fXR� 6!	5�+ =���~��,�  �" ��� �@ W�+�� �1 ��#=%��@ �=%	� ���+�  . ���+�
�" �5�� ^�!+ ��� 1��=����� Q� 6�!	I �@# :a<��%*�1  S5���� � C�	�� )DIX (

=�1�0 [�X� .<�� �1 |}~� �3�!� IEEE� ��%H5 #  ��� ��=����� <!�3� �� # 
p!&!	�+#�" #1�5 ��� �@ ^+��  . �3�!�IEEE �� m!� ���0 F�� ~��1�1 ���Y  .      

 ) 1=I~�������=����� ��%H5 C%�i+ ��� � <�� �=	"=��i� # ���  ( �� m!� ��%H5
��� ��%H5 ?�=	:,1!@ �=� C%�i+ �T�1  . ��%H5 �� Q� �"�"#I�� , <!�3� V%� 

���@,�" �	� #R�� ,=�=�1�0 ��� ��  . �3�!�IEEE��@ # ��%H5 �� Q� �" V��H+ 
�"#��� ,��xT��� q�� �� # :x~��.x1�5 �1�E���  .X �5 �1!@ 1�E@ �\	� 1=I Q� 
��@# 1!@ �=� ����0 �g� �1 �" ��%H5 �� Q� �"  . ���0~��,���� 1��=����� �%&!�3� # 

�1 '�%GHI�" ��� # CSMA/CD=	���1 �=�I�@ �� ) . �=�@� �1 m!� ���DIX 

Ethernet� �=%��� , =� (   � ���+� ~��,��" D��� �1 �" �1�1 ���� �g� �� # 
+�Ife�,� '��E�� �T�=�� �@ ,=	��@  .  

  
f�8���9/�7 / ���� ?"���'   

     �" ��� �1 1!�!� <=� ?���&��=��# �+!%4��5# )1�����  �T�1 #��  ���+�  ( ^�!+
 �5��IBM F�� �@ � Token ring=�1�0 �w�I  .�" ��� �1# �!g	� �@ ���+� 

@�%��1,&�� CR�!� �� <�l��� ^%A� �� ,) Gap (�1�\+, �1�E��� �" D��� <�l��� 6��� �1 
�,11�0 . �" ���#   Token ring�1�E��� ����� ?�� �1 ���!%
 q�� Q� ��          
�,=	��H�  . �1�" ���#lX	� �lGj Q� d��e �� �" ��T�3�� am!� , C\�� �T�=�� �@ 
�, =�1�0 .���R �" D��� "Q� �1 e �� S
 � �5�j ��� , ��	5 D��� a�lGj <!e 
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=� ="�!� ����x0. @�%��1 q��,��@ <�l��� ^%A� �@ # ;@�+ '�Ife� <���� 
CSMA/CD q�� �� � 1!@ ="�!`� Token passing� �1�E��� ,�0 11 . q�� �1

 Q� �=�@� �1 m!�Token    )R�� 8!�,+�Ife� D��� Q� �� , ( � 1�*��,11�0  .
Token� �lGj <!e �1 m!� , =��:  . �� '�Ife� <���� =\Y ��T�3�� Q� ��%����

� a=��@ ����1, �3��@ Token+�Ife� D��� � ����0 ��%��� �1 �� ,�� �@ �� 1!� # 
1��1 <���� <�l��� ^%A� .���1=*� �=� <���� D��� ��%�� " �=		5 <���� ��T�3�� �@

 =� �1�1 �i0�@)e,�lGj �%3� 61!H� (a ��T�3��    Q� � oxj �� 1!� D��� Token 
�� �@ �� 67� 1�*�� �� =�=�#1�1 ="�!� ���Y �lGj  . ?���0 ��%��� �1Token W�� 

 ��@ F�k#'�Ife� <����   ���  .?�� �1 '�Ife� <���� �I��  �" ��� 8!�   ���:
��� �%��h �1 �%@�T� �1V��� �+.  

  ���!%
 =��� Q� �@ ���+�  � ���1� 1!� =�� �@ 6�	�H" ,="1  . ��x0 �� S

� 1�=j,�HI�� <��   �" ��� #�"1��=����� m!� #��@ � 1�*�� �e!@�� # F!HI 

?%H" � =	�3" �=� ����	� ?%\\`��  ��=�T� ��� #��%�i
 � ,�" ��� #+�  �� ���
��� �1!H� 6��7 .�@fR �@ ���+� �I�� B��V�� �H3@   M7��5 1!�@ � ,1��GHI �    

��@ F�0,1��1  . 
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NAT  
 

�I�� �@ ����	��,�1������@ ,  ��� q��30 <�j �1 6�	*H" .�"�+!%4��5 1�=�+# 
 '�Ife� �=	"1 �M��� ) '��=� (� =�� � �%%�+ ������ ����	�� 6��@��5 �,� =@� . ��	�� �@

H�,�l%Y1 6�!+  "&� 1�5 z`i� �� ����	�� ���=��,���l+  " 6�@V%� �+!%4��5 6!%G%� =\��
)Host ( ����� �1�E��� ����	�� �� �@��5 6!%G%� ,=	��H�  . 8!� �: ����	�� =��

e�+��,�@  Network Address Translator (NAT)  �@ �+!%4��5 �" 91��1
��� �@ W�+�� �!g	��� �@ K� 6�0=	"1 S���� � �"�+!%4��5 �#� a����	�� , �3��@ 

���1# ��17 Q� IP=��@  .IP 1�E@ �\A	� 1=I Q� ���%@ , 1!�!� �+!%4��5 �5 �1!@   
� z`i� �� ��� Q� �1,=	5  .  

� �+�� ?%&��#"1 ��17 �G�3� �5 , ^�!+ IP 35 ��H5 a=�1�0 [�X� , ��� ?�� �@ 
�,��� ?�H� �5 1����   � ����!� #   �3� �� ��17 Q� 67 �@ 6�!�� �5 1!� [�X� 

1�1 ."1 ��17 D�3%� �� �1�E��� �@, IP� , 6�!+ �,�}�,} �,�}�) ��� ( =%&!+ �� ��17
1�5 ) .�!�+ '�!\@# .( �Y�� 1�=�+,�" ��17 # ��=l� �� ��H5 �1�E��� C@�Y  ) ?%@�,� 

 � 1��%G%��,� 1��%G%�  (��� m!� .a��� ?�� �GI ��� � �" �f5 �@ �" ��17 Q%�E+ 
��@ 61!@,��@ �" ��17 # multicasting��� �T�1 ��� 1��!� � �3+ a  .  

 ����	�� ��*E�� �@ 6��VH" )?���� �%�!HI(  �" ��� B��V�� � #�+!%4��5 # a   1�=�+IP  
a1!�!� !T`��
#1!� �"��%�  .lX	�,j��e aq�� ?��+ ,"1 ��17 D�3%� 1=*� , IP 

  ����" ��17 �� �1�E��� 6���� �+ # IP��ªi%@ #11�0 D"���  . <�j �1 m!� 8!w!�
��� �1�%
# B� ���H� �`3� � �1!@ IP���"�� a # ��� �	%�� ?�� �1  . <�� ?�=	:

��� �1�%
 m!� D�3%� �+ =%i5 ="�!� <!e#� �5��: a11�0 ,��H+ �3��@ , ������� 
�"#=�1�0 [fR�� �%%�+ ����	�� .NAT �@ j��e m!� C�i� �@ QH5 o=", �=� 

��� .NAT� ����� ��T��1 Q� �@ ,Q� '�!\@ �5 ="1  =��H� CHI �+��  . ?�� �1
 �&�jNAT ����	�� ?%@ S��p7 Q� 6�!	I �@  )�!HI ���, ( GA� ��� Q� �,       
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 )R!\� ���, ( =��H� ����� .	�� 6�=@ ?��,���R �5 ���  " Q�IP �@ 1�E@ �\A	� 
�!g	�� �I!H*� B��H� #�"�+!%4��5 ��  ) ���0 Q� (1!@ ="�!� ��%� 1�!� .  

  
 1�=�+ 61!@ D5IP���R  "��, �� �1�E��� C�k1 �� NAT ��� .���@ �@ ���1� �1, CGI 

 �� �1�E���NAT���1�
 D%"�!�.  
  

�7 �0P���/ NAT   
 1��GHINAT��EG+ Q� �@�i� ,  ��� ��V@ ���1� Q� �1 .�	EG+ �@ �H� =%	5 ���, 

1!� ���1�  =�� �1!H� FfI�  �" ��H+ �5 #	EG+ ,� �@ �+ �� �H� �@ W!@�� # �1!H	� FfI� 
CR� a =��  =	��  .���1� �1  �@  �� ,����0 ��H+ 6����i���  ��@ � #� #��%
 , ����x0 

���5 = ����� " 1�%T@ ��H+ �H� �@ .  ��EG+ �@ �H� ,� ���1� , ��H+ �g�	� �5 =%M!0 
�� o�e �� ?EG+,� ��H+ '�!R �1 aD�3" 6����i� �� # CR� ?� ���1 �@ �� 67 a

=%M�H� .��i� ���1� �1#�	EG+ �@ � ����0 ��H+ �H� ���1� �@ �g� 1�!� ,� FfI� , =��H� 
�1 �� �H� �@ !T�E0 =\Y �5 1�)� ��H+ �g�	� �H� �5��:#=%�3"  .(�	EG+, <�=� 

���@ �� 1!� �g� 1�!�,=��H� �=%
 67 �1 �� �H� F�� �+  .�	EG+,� ��!�� , �H� �5 1!� 
 ="�!� CR� �H� ���1 �@ �g� 1�!� ��H+ ?���@�	@ a=�� �1!H� ���!��1 �� m!� ?EG+

=� .  
NAT1 Q� �1 �1�E��� �!g	� �@ � !�3%� �5�� ^�!+  ��T��)<������ a�+�� a�+!%4��5 

 (��� �=� �M���.NATG��1 ��� Q� ?%@ ,�!HI ��� Q� � , <=� C��� � �l�3� 
 �"#  +��E�� ,  ���  .  

• NAT ���� .    ��17 Q� �H��+ �@ W!@�� '�%GHIIP �=� ��3*�� �%s         
 ) �=� �h ( ��17 Q� �@IP� F�*�� �� �=� ��3*�� ,="1  ) .Q� ���	+ �@ 

Q� ( ��� �� ���� d��e �� �� ��T��1 Q� �� �1�E��� =\Y ��%���� m!� q��
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��� �1�E��� C@�Y � =%E� aD%��@ ����1 .���!H" m!� <=� �1                  
IP     192.168.32.10�@    IP 213.18.123.110=� ="�!� �H��+  .  

  
• NAT��#   . ��17 Q�IP Q� �@ �� �=� ��3*�� �%s IP �H��+ �=� ��3*�� 

�,=��H�  ."��0 �� m!� �H��+ �1,  �" ��17 # IP �1�E��� �=� ��3*�� 
=� ="�!� .  

  
   

• OverLoading  .R�� C�� m!� <=�, �� NAT��� ��!
  . <=� ?�� �1
 ?�=	:IP Q� �@ �=� ��3*�� �%s IP�� �1�E��� �@ �=� ��3*��  �7 ?��#/ 

=� =	"�!� �H��+ a1=���.  m!� q�� �@PAT(Port Address 

Translation (� ��E0 V%�,1!� .  

  
• Overlapping  .R!\� ��� m!� q�� �1,� �I!H*� �� # IP ��3*�� 

� �1�E��� �=�,^�!+ �5 =	5   � �1�E��� �T�1 ��� ,=�1�0  .NAT� , �3��@ 
�" ��17#�" ��17 �@ �� m!� # IP=��H� �H��+ 1�E@�\A	� �=� ��3*��  .

NAT��!H" �" ��17 �#R!\� ��� Q� ,�" ��17 �@ �� # �=� ��3*�� 
� �H��+ 1�E@ �\A	�,=��H�  .NAT�" ��17 ?%	�H" #�!HI �=� ��3*�� , 

�" ��17 �@ ��#R!\� ��� Q� �1 1�E@ �\A	� ,� �H��+ ,=��H� ) . �" �1
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���� �&�j, NAT�" ��17 a # IP1!@ ="�!� 1�E@ �\A	�  .�" ��17# 
� m!�,�1 =��!+ �" ��� #�!HI ,���� �=� ��3*�� ,�" ��� �1 � =	��@ # 

R!\�, GA� �=� ��3*�� , =	��@  (  

  
R�\��� ���, ) R!\�, ( k!H�� " ��� Q� '�!\@LAN� ,=	��@  .  

�� �5 �" ��� 8!� ?�� �@�" ��17 # IPG��1 ,� �1�E��� ,GA� ��!j =	��H� ,         
�,=	�!0  .GA� ��!j �1 ��� Q%���+ {Gs�,G��1 '�!\@ ,+���w ?���@�	@� �1!@ , 

'�Ife� <���� �@  ��� �� ����   ��  ���1 ="�!`�  .GA� ��!j Q�,� ,���1 =��!+ # 
�" ��17# IP�=� ��3*���%s �� � �=� ��3*��   =��@  .�"�+!%4��5 # ��17 �� �5 

�"# IP� �1�E��� �=� ��3*���%s ,� a=		5 , �� �3��@ NAT�%�1 �@ W�+�� �!g	� �@ # 
���� GA� ��� ��,=	��H� �1�E��� .  

 NAT� ,�" q�� �� �1�E��� �@ =��!+ #=	@��%
 '��E�� #11�0  . ��� <�u� �1NAT 
� ��!T@#=	@��%
 #�" ��17 =��!�@ �5 ��� �=� #%s �=� ��3*�� �  IP) G��1, � 

GA�, (�� �@ �5#R!\� ��� ,) G��1, (�,�" ��17 �@ �� =	��@ # IP ��3*�� 
=��H� �H��+ �=� .  

•    Q�ISP) ����	�� '��=� �=	"1 �M��� V5�� (�" ��17 �� �1�=A� Q�# IP �� 
��@#� �g� �1 �H� �5�� ,1�%0  .�" ��17# 1�E@ �\A	� � ��3*�� m!� 

1!@ =	"�!�.�" ��17 # m!� Inside global� �=%��� ,=�!�  .�" ��17# 
IPR!\� ,� D%3l+ �=HI ���0 �1 �@ �=� ��3����%s � ,=�1�0  : ���0 Q�

 ^�!+ �5 Q:!5NAT �=� �1�E��� )Outside local address ( ���0 �
��0�V@#GA� ��!j ^�!+ �5 ,=� =	"�!� �1�E��� )Inside local dress .(

�" ��17# Outside local�" ��17 �@ �H��+ �!g	� �@ # 1�E@�\A	� IP 
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� �1�E���,=�!� . �" ��17#	� n am!� 1�E@ �\Aoutside global �=%��� 
��"�T��1 �@ ��\��� � �=�#�� �@ 1!�!� #�!HI ��� ,   ) ����	�� (=���1 .  

  
• �"�+!%4��5 �u5�#G��1 ��!j �1 1!�!� ,�" ��17 �� �1�E��� �@ # inside 

local� ���Y�@ W�+�� �T�=�� �@ ,=	��H�  .  
• ��@,�"�+!%4��5 �� #G��1 ��!j �1 1!�!� , �� ���� �@ DM�1 W�+�� =	���%� �5 

�" ��17 ��a =	��@ ���# inside global�1�E���   �+ ?�=@ � ��%� {%+# �@ 
�H��+ ���1 =	"�!`� .   

• ��%����  GA� ��!j �1 1!�!� �+!%4��5 ,  ���1 �5 # ��17 Q� inside local 
�" ��3@ =��@ ����1 �� ��� ���� �@ W�+�� =\Y a���#+�Ife� ,� # �1 

 ��%���NAT���0 ="�!� ���Y .   
• NAT  ���@ �� 1!� N	%+�� <�=� ,@ �5 =��@ 6�	%He� ?�� �@ �+ ��# ��17 

 Q� =\l�entry1��1 ��%��� �1  .+�!R �1, a=��@ �u� ���
 �5 NAT ��3@ 
+�Ife�, Q� � �H��+ �� �e!@�� entry��@ # <�=� �1 �� 67 � 1�*�� 67 

 ��17 �H��+)ATT (1�5 ="�!� �h .+�!R �1,E	� ���
 �5 , ��3@ =��@ 
+�Ife�,=� ="�!� ����=�� ��1 .   

• 7 Q� �� �1�E��� �@ ��1inside global   a�+��+�Ife� ��3@ , 1�!� =\l� �@ �� 
1�5 ="�!� <���� �g�.   

•   �!HI ��� �1 1!�!� �+!%4��5, )  ����	��(+�Ife� ��3@ Q� a,��@ �� # ��� 
R!\�,� <���� ,1��1  .+�Ife� ��3@ ��=� ��17,8!� �� outside global 

 ��� . ��17 Q� =\l� ��17inside global� �� .  
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•  NAT ���1� �1 � z%`i+ �� =\l� ��17 � !*�3� 1!� �@ �e!@�� <�=� �1 
�@ �� 67 G��1 ��!j �1 1!�!� �+!%4��5 ,1�5 ="�!� �3�  .  

• NAT�" ��17 # inside global��3@   +�Ife� ,�@ ��  �" ��17# inside 

local��@ �� ���7 � �H��+ #1�5 ="�!� <���� =\l� �+!%4��5 .   
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                                              VLAN     
  

    )Virtual Local Area Networks  ( VLAN� an�,+=�=� �� nn� ?��  
&!	�+ ?���&��nnp!#�" #�� �5 ��� ��� n��% "��i%@ ��!+ 1�!�#��� ����0 ���Y  .

��" ��� �EY� 6�=@ =�# LAN��@ �" �	�V" B"�5 '���w � # �H%l���0 '�V%�*+ 
M7��5 61�1 ��1 �� 6�=@, �@ ��i%@ ��!+ '���w � �%H"� a�%	�� � VLAN �� 

��� �1!H� rI��� .  
  

�7 ���� �0&m"/P&% �    
���l+ "����� �" ��� �u5� �1# Q� �� )?�=	: �� � (��H+ �5 L%M!�,�" ��0 # 

��� C\�� 67 �@ �,� ��E��� a =�1�0 ,1!�  .��� �" L%M!�, �@ ;��� � ?�HX� 
� D"��� �� ��� Q� �1 �" ��0 ?%@ '�Ife� �&1�� �!g	�,=	��H� . �" L%M!� �5 ?�� �@

��@#� �	�V0 a�" ��� 8�!�� #� {��	� ,&� a=	��@ , B��V�� � ��� =�� �@ 6��VH" 
0=	"1 S���� � ��"�T�3�� 1�=�+R�� CM�3� ���@ ="�� a6�,1!@ D%"�!�  . a�" L%M!�

�" ��T��1# F�1 ��k ) ;��� <=�OSI ( �, ��� Q� �5 =	��@ Flat 1�*�� ��       
�,=	��H�  .  

  
� �="�i� m!� C�� �1 �5 ��!T��H",�H�  �=� C\�� ��T�3�� �� aL%M!� Q� �@ a=%M

��� .��"�T�3��#!�I 6�!	I �@ Q� �" � �1!@ �T�=�� �@ W�+�� �@ �1�Y m!� # �� 
Q�   Broadcast domain� �@�i� ,=	��@  .+�!R �1 a{%+�+ ?�=@,"�T�3�� �5 , 
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 F�%
 Q�broadcast��"�T�3�� ���� a=��H� <���� �� #7 V%� L%M!� �@ �=� C\��  �� 6
���1 =	"�!� �����1.  

�" F�%
 1!�� aQ:!5 ��� Q� �1# BroadcastH� , C@�Y �G�3� �� � C�i� =��!+ 
��!+,&� a=��H� 1�*�� �� ,�" F�%
 1!�� a��� =�� '�!R �1 # braodcast      

�,���� C�i� Q� �@ =��!+ ,11�0 C�=+ D�� �  .1��!� ?%	: �1# a;Y�!� {Gs� �1 � 
@f%�,�� @ '�Ife� ,�� �@ q��� #M�*@�� <�j �1 ��� ,fHI � �1!@  "�	�
 ��# 

=� ="�!`� K!GX� �1�E���a��� =��@ .��H+,��"�T�3�� # aL%M!� Q� �@ �=� C\�� 
�" F�%
# Braodcast� �����1 �� ,=	��H�  .��H+ �5��:,i`@ 6��7 , Q� �� 

Broadcast doamin� �@�i� ,=	��@  . 

B��V�� '�!R �1 �=� ����� C�i� a��� Q� �1 ��"�T�3�� � �" L%M!� 1�=�+ 
 1!@ ="�!� �+ �!HG�.�" F�%
 1!�� <�H�j� ���!H"# Braodcast  ��� Q� �1 

���1 ="�!� 1!�� . 

��,��� �%	�� 8!w!� aD�� CM�3� �� �T�1  .M�" ��� �1, L%M!� �� �1�E��� �@ �5 
� 1�*��,��� 6��@��5 �� Q� �" a=�1�0 ��H+ �="�i� �@ �1�Y ,��"�T��1 # �1 1!�!� 

1!@ =	"�!� ��� .� ��� �1#���1 �5 ��V@ #�" Q��@ aC��� 6�0=	"1 S���� # 
+�Ife�,+�%j � ��3j '�Ife� ���� � ,� 8!w!� ?�� a ��� , �="�i� 6���� =��!+ 

��H+,��"�T��1 #��@ �� ��� �1 1!�!� #=��H� D"��� z`� �"  . {%+�+ ?�=@ ;@�	�
��i%@ 'fHj � =�=�+ ���� �1 m!�#���0 =	"�!� ���Y  . ?%	�	�� ���Ej �!g	� �@

M�" D�3%�,� ,@�%��1 ��1�=A� �3��@ ,�" �	HT� 1�*�� �@ � ��� �X� �1 �� # 
!G� �1 <������ Q� ���l��� �� � 1=���#�" D�3%� �� Q� �" #+�%j ,1�1 F�*�� a.  

  
%
&'� VLAN   

  ��H+,��� CM�3� ��i%@ 1�=�+ � �� CY B`@ �1 �=� ��#��    ����� 6��7 �@ �5 
� �� ��� �=i�, Q� 1�*�� �@ 6�!+ VLAN�!���� �@ ,1�4�  . 1�*�� �!g	� �@VLANa 
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p!&!	�+ ?�� �5 F�1 ��k L%M!� Q� �@#� ��%� a=��H� ���Hj �� ,=��@  .1�=�+#1��� # 
�=�=� ���1���� �� "�%�1 �@#�� �=� �	�7 ��� ���1 {Gs� a =#��	� ���1�@ , ?�� �1 

H� �!\�,=�� �1!H� W�	��� ��!T	�� � =	��@  ���R �5  "�, <��� �!g	� �@ �3��@ 
 61!H�VLANa   ���w� ��V�� F�� Q�   �� �@ �� # {\� L%M!� �� � 6�0=��%0 S���� 
=	��H� ) .���1�@,f��5  " ����� .( !�1 �5 ?�� �@ ��!+ �@  �" ��� # VLAN �" 6!%G%� a 

w��� '���A�,� F�*�� ,� a1!� ,R�� ��V�� �`� �� �3��@ , L%M!� 6��1 �5 
 11�0 �1�E��� a��� �=� �%�+)L%M!� Q� �%�+ 6��� �1 �Y1( 6���� '�!\	�� �%s �1a

 Q� 1�*��VLAN���1 ="�!`� 1!�� a�=� �%�+ L%M!� �� �1�E��� �@ .    
 �"VLAN�� �@ �5 #� 1�*�� L%M!� ,� �V*� ��� Q� �&V	� �@ a 11�0 , =��@  . ?�=@

��@ {%+�+# �" VLAN Q� 1!�!� broadcast domain� 1�*�� ���0�=� , 11�0 
 .�" F�%
# broadcast�� �� a��� B%
 '�!R �@ a #��H+ ,M�" '�!
 , ��� �� 

!�I �5#Q� ��   VLANH� �@�i� ,� ��G%� a=	��@ ,=�1�0  .0���,�� am!� , �� 
� 6=� <��=�� C�k1 ?���H�VALN�" ��� �1 #����� ��V@ # ���  ) ?%@ V��H+

�" �	HT�# ���  .( �1 �@ ��� ��!H� Q� ��� C��VLAN� 6�i� �� ,="1 :     

  
� B� �@ Q:!5 ��� Q� am!� C�� �1 L%M!� Q� �@ �5 �� ��T�3� ) �%G@�Y �@

 �� ���HjVLAN ( � �="�i� a=�� �=� C\��,D%M�H�  . C%3���
 �� �1�E��� �@VLAN 
�1 aL%M!�   VLAN   ��� �=� C\�� ��T�3�� �� Q� �" �@ �5 ��� �=� 1�*�� 

)VLAN1   �VLAN2 . ( 
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 ����, �@ dG��� Q� ���H� ��T�3�� �5 VLAN1F�%
 Q� a    Braodcast �� 
� <����, =��H� )�%g�:FF:FF:FF:FF:FF:FF  (���R �� 67 1!�!� L%M!� a "��@# 

��"�T�3��#� 1����!� ��� �1 ���H� , =��H�  .1��!� ?%	: �1# ��"�T�3�� ���� # 
 �@ dG���VLAN2"�07 a ,�" F�%
 �!\� �1 F�k # broadcast&���� ,�� �@ # 
VLAN1�1��� �=%
 ��  �� �%0�1 �  =	"�!`� 8!w!� ?  

=�.  
�%M!� a �l%lj �1, �� ���Hj �@ �1�Y �5 VLAN� ,��� �1�%
 6���� a =��@ # ?�=	: 

� D"��� �� �V*� ���, =��H�  ) �@ ��T�3�� �� <�\+� � ���0�=� L%M!� �1 ?���1 �@�i�
 �� �1�E��� C@�l� �1 6��7 �� Q� �"VLAN .(  �	�V" �%THi: B"�5 ="�� {%+�+ ?�=@  

"�#����
�@ #1!@ D%"�!� ��� Q�  .  
 �@ �� ��V@ 6����� Q� �1 1!�!� ��� ���� ��� D%��@ ����1 =\Y =%	5 ���

D%M�H� D%3l+ ���0�=� ��� �1���1 .� �!g	� ?�=@, <�\+� � L%M!� �1���1 �%�+ �@ 6�!+ 
��"�T�3��# W�+�� 6���� �5 �V*� ��� �1���1 a 6��7 �� Q� �" �@ �g� 1�!�  6��7 ?%@

D%M�H� 1�*�� �� 1��=� 1!�� .��,�" q�� �� �T�1 # �� �1�E��� am!� ����!� ?%��+ 
VLAN ���  .� �!g	� ?�=@, �5 L%M!� ?�=	: �� � Q� �� 6�!+ VLAN ���Hj �� 

�, �1���1 � �1�E��� a=	��H� VLAN 1!H� 1�*�� ��  .��=@,����
�@ �	�V" a��� # ?%	: 
�" ���#H5 {+��� �@ �&�j �� ��,�5 ���    �1�E��� a���0�=� L%M!� �1���1 ��   

 =��@ �=� .  
 1�*�� 6��� �1VALN� a,��H+ �3��@ , a���1� �1 � C\�� L%M!� �@ �� ��"�T�3�� 

��"�T�3��# �" �@ ^+�� VLAN1!H� z`i� ��  . �� ���Hj '�!R �1 L%M!� �"
VLAN��%�i
 �@ �1�Y a ,\`i� 1�=�+ �� , VLAN ���  .fu� " ?�H� L%M!� Q�

 ������� �   ���   VLAN=��H� ���Hj ��  .  
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                                       �7 ����/ VPN   
 
    e �1,������ 'k!A+ q!`��1 �%�1 ���x0 <�� �1 , �1!@ '�e�+�� �R�I �1 

��� .3@ ���x0 �1 �5 '��=� � k�5 �=	"1 �M��� '�3�!� � �������� {Gs� 1�=A� ��%
� �lX	� �#�"���"�� �M��� 1=R �1 � <��1 �� CM�3� # �� B%@ ������ a=�1!@ �e!@�� 

���� �1�=A� �1 ��E+ =	���%� ���x0,��@ #k�5 � '��=� �M��� #=���1 �� �=� �=%&!+  .
� �lX	� '���E+ �T�1 '��I �@#GA� � ,D5�j   �" �%&��� �@ #��*+ #�� # �� 1!� 

�� '���E+ �@��,����� � #=�� �1�1  .������ �������� �@ #1��� #� 1�!��@ , D%M�H� 
���1 �!i5 Q� �X� �1 �5#�j � <��� �+��1 ,���1 �%�1 �X� �1 #+��E�� �+��1 ,     

�, =	��@  .�������� F�H+#<��=@ V%: �" �� CY m!�   � D�� ��%3@ CR� Q� ,=	��@  :
@ 1�H�I� C@�Y � ?H�� a;��� q�� Q����Y�@ �!g	� �#0=	��H� � �+��1 �@ W�+�� , �1 

\Y�,   
�%�1 �X� �1 �� � �!i5 Q� W�l�.  

 ��� Q� 1�*�� �!g	� �@ '�3�!� � �������� �u5�WANR�\��� W!X� �� , 
)Leased Line (� �1�E���,=	��H� .���1 m!� W!X�#+��E�� 8�!�� ,� ,=	��@  .

ISDN )  �I�� �@|�~ �%��h �1 �%@!G%5 ( a )OC3 Optical Carrier-3(         
 ) �I�� �@|�� �%��h �1 �%@�T�  (R�\��� W!X� ;%�� �	��1,� 6�i� �� ,="1  . Q�

 ���WAN���1 #���V� #� �=HI #�!HI ��� Q� �@ �3� , =�@ �� ����	�� �%g� 
M7��5� �%	��,���  .��%�i
,��=�T� � # ��� Q� WAN W!X��� ��%���� � CHI �1 

R�\���,� �1�E��� ,Mk�@ �	�V" o�R FVG�3� a11�0 ,��� .  
'�3�!� � �������� {Gs� a����	�� ?���� �%�!HI �@ 6��VH"   ��� ���!+ '���w 

R�\���, ���=@ �� 1!�,=�1�5 ��3j�  .�" ��� �=�@� �1# [�X� �����	�� 
=�=�1�0.f��5 '�!\@ ��� 8!� ?�� "R�\���,� Q� 6�=	���5 � �1!@  �1�E��� �@ 6����

� 1!�!� ;@�	� �� �1�E��� � ��� �@ 1��� �@ �1�Y a �=� r���+ �!I V�� ��,=	��@  .

WWW.IRANMEET.COM

Info@IRANMEET.COM



 251 

��%��"1��� 1�=�+ a#�" ����!� 6=� [�X� �@ ��!+ �@ �������� � '�3�!� �� #=�=�   
 ) ��1 ��� �� '���1� a ��1 ��� �� 6�=	���5(�" ��� 1�*�� �@ F�=Y� a#R�\��� , ��*�# 

VPN(   Virtual Private Network (=�� �1!H� .  
 Q�VPN� ��� a #R�\��� ,�!HI ��� Q� �� �5 �1!@ , ) ��!HI " ����	��(��@ a# 

�" ���� �@ W�+��#� �1�E��� a�T�=���@ 6��@��5 W�+�� � ��1 ��� �� ,=��H�  . 8!� ?��
�Y�� W!X� �� �1�E��� �!I �1 �" ���,�%g�  : W!X�Leased W�+�� Q� �� a

��*�#��@ ����	�� QH�@ #R�\��� ��� ,�" ���� �@ W�+�� �!g	� �@   �1�E���     
�,=	5  .  

 G 3,�7. 20�N9 
���>VPN   
�=HI 8!� �1  �" ��� # VPN1��1 1!�� :  

• ��0��.� �". 3�� 6� )Remote-Access( .  �" ��� �� 8!� ?�� �@
VPDN(Virtual private dial-up network(� ��E0 V%� a,1!� . �1
�" ���#e�+�� <=� �� m!� , User-To-Lan )  ��� Q� �@ �@��5 W�+��

GA�, ( � �1�E���,11�0  .M��������,� �1�E��� m!� <=� �� �5 , <��=@ a =	��H� 
��@ F�k 'f%�3+ 1�*��# C	��
 W�+�� )��!HI " �" �1 � ��1 ��� �� 6��@��5

����,� ,	��!+ =	��@ ����1 �!�j =(    6����� ��� �@   � ,=	��@  .M��������, 
����
�@ �@ C��H+ �5# ��V@ ��� Q�  "@�%��1, ��1 ��� ��  "�, a=	��@        

�,���� ����	�� '��=� �=	"1 �M��� V5�� Q� '������ �� �3��@ , 
ESP(Enterprise service provider (=	��H� �1�E��� . �=	"1 S����
ESP=	@��%
 � {\� �!g	� �@ a # VPN Q� a NAS(Network access 

server (=	@��%
 ��#��V�� F�� � # �!g	� �@ ��1 ��� �� 6��@��5 ��%��� �1 �� 
1�1 ="�!� ���Y ���� �@ W�+�� .���Y�@ �@ ���1� �1 6��@��5#W�+��   �@ �1�Y 

@�%��1, �@ NASg	� �@ �e!@�� ��V�� F�� �� �1�E��� � @�%��1 �!, ��� �@ 
1!@ =	"�!� 1!� 6����� .  
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•  ��� �� ���)Site-to-Site( .  �@ ��!+ �@ 6����� Q� m!� <=� �1
�" ���%�# ��� Q� d��e �� �@�h ���� ?�=	: <�\+� �@ �1�Y a 1!�!� 

�!HI, ��� ����	�� �%g�  .�" ���# VPN� �1�E��� m!� q�� �� �5 , a=	��H� 
���1#�" ��!0 # R��,� �	%�� ?�� �1 ,=	��@ :  

�	�� , �����	�� �@  .+�!R �1,������ �5 ,���1 #CA� Q� �� B%@ �� � Q�      
 )��1 ��� (R�\��� ��� Q� �1 ���7 m�A&� �@ C��H+ � �1!@,� a=��@ , 6�!+ 

 �����	�� Q�VPN��Y�@ �!g	� �@ �� # �" W�+��  �" ��� �� Q� #GA� , �@ 
 1�*�� �T�=��1!H� .   

�	�� , �����35� �@  .������ ���1��!� �1,+�Ife� C���+ �1 ,Q�1V� ��%3@     
� a =��@ �T�1 6����� �@, �����35� Q� 6�!+ VPN ��� W�+�� �!g	� �@ �� 

�"#GA� ,1�5 1�*�� �������� �� Q� �"  .�&�j ?%	: �1,�������� #1=���     
5����� ^%A� Q� �1 �%&��� �@ �1�Y,1!@ =	"�!�  .  

 �� �1�E���VPN��@ #���1 6����� Q� #���V� #1=��� #�%g�  : ��=A� q��30
M�%�����,e�+�� ,�" �	�V" B"�5 a�%	�� �%�w� 1!�@ a#+�%GHI , q�� �@ �3��l� �1 

�"#�	� , WAN ��@ '�Ife� CHj � <���� 6��� B"�5 a# 1!�@ a��1 ��� �� 6��@��5 
�� ���@#p!&!
!+ a# 6��7  a ...��� . ��� ��� �1VPN+��E�� C��!I �@ ,�%g�  : a�%	��

��x
1�H�I�#1!@ ="�!� ��%� �" ���%� � ��� ����=� a .  
  

�7 ����/ LAN9�>JK� 
�I! �   
� ���V� �1 =%M�H� ���#�!��%Y� �1 ,��V@  0=�� a,� ,=%	5  .���V� 6���V"   �1 

1��1 1!�� �H� ���V� o��e� .��@,�V� �� ��@ � Q�1V� ��,���1 �T�1 # ���3� 
�k!e,� �H� ���V� �@ ,=	��@  . a�T�1 ���V� �@ '���3� �!g	� �@ q�� ?���&��=��

�i5 Q� �� �1�E���,�@���3� # ���  .�i5 �@ '���3�,�@���3� # 1!�� F=I �&V	H@ a
��� �%	��. 
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��5 �" ����� ?�� �1 #���3� ���� ^�!+ a =%"1 F�*�� �H� �5 ��  �="�i� C@�Y ?�
1!@ ="�!� .GA� ��� Q� �@�i� �@ �g� 1�!� ���V� �� Q� �" =%	5 ���,) LAN ( �

����	�� =	��� �!��%Y�  =	��@  .�i5 Q� �@ '���3�,�@���3� #���Y�@ �@�i� #W�+��    �@ 
��"�T��1 ���� �� � K� �=	"1 S���� Q�#��� ����	�� �1 1!�!�  .���1 �H�# 

&��	5 ��!T�%", �� �@#�"�+�� � �" C@�5 # ����	�� �1 1!�!�    H�,=%��@  ) . �@�i�
�i5 ���3� 6�!	I �@ �H� <��	5 F=I,�@���3� #�� �@ #�i5 �1 �w�j ?����3� ���� , 

.( +�!R �1,R�\��� ��� �1 ?%@ W�+�� �@ C��H+ �5 ,�!HI ;@�	� d��e �� , 1!�� 
� �G�3� ?%&�� a=��@ ����1#�" B&�: �@ �5 #=� #1�5 ="�!� 1�!��@    ="�!� �%	�� a 

1!@ .a=%	5 ��� e�+�� C
 Q� 1�*�� =\Y �H� ���V� , ����1 �� �g� 1�!� ���V� �@ 
 =��@.��@ D%l�3� � �1�� a?H�� q�� Q� �=� 1�*�� �%3�# ���V� ?%	5�� '���3� 

���V� �@ �H� � D"��� �� �T�1 ,1��7 .  =�� �1� �=j �5 �!X��H" 1�*�� a ��=�T� � # 
e�+�� C
 Q�,�" �	�V" o�R FVG�3� ���V� �1 ?%@ #Mk�@ ,1!@ ="�!�  ).�j, �0� 

 =	��@ �T�=�� '���*� �1 ���V� .( ?���1 �@ W!@�� �%��3j � '���w �@ ��!+ �@
e�+�� C
 1�*�� �@ D%H\+ a?�HX� � ?H�� �%3� Q�,��� �=� ����0 ���V� �1 ?%@  .

+�!R �1,�H� ���V� �5 e�+�� C
 Q� 1�*�� =\Y , �5 =��@ ����1 �� �T�1 ���V� �@ 
�k!e ��%3@ ���3� �1,��� ;Y�� �H� ���V� �@ �3�   

   �" �	�V" a #1!@ ="�!� ��i%@ {+��H@ W!@��  . Q� �� �1�E��� �%g� am!� �%�w�  
R�\���, Leased���  .�%"�� �" C
 #e�+�� , ) R�\��� W!X�,(    �!��%Y� ��

 )	�� ���� (���V� W�+�� �@ �1�Y ?5�H5 � �1!@ '��E�� )�" ���# LAN (1!@ =	"�!� .
1=��� '�3�!� � ��������# m!� 1����� ��  )R�\��� W!X� �� �1�E���, ( �1�E���

�,=	��H� . 1!�� �	%�� ?�� �1 C��I ?���H��  ��@ 6�	%He� � �%	��#���Y�@ # �" W�+�� 
�������� Q�# �@ �g� 1�!� ��� �T�=�� .+�!R �1, Q� {�� �� � '���1� ���3� �5 

��Y�@ �@ W!@�� �	�V" a=��@ ��1 ��%3@ �T�=�� �� 6�����# ="�!� B��V�� V%� W�+�� 
����. 
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+���w �: a�=� ��E0 1��!� �@ ��!+ �@, �� �1�E��� �!g	� �@ VPN � ����1 1!�� 
VPN�" ����!� � o�="� �� Q%��=5 a�=		5 ?%��+ #�  �@ ��!+ �@ 9��� �g� 1�!

w�� <�u� �1 �=� F�*�� �3��l�,� a, �� �1�E��� �@ �5 �E0 6�!+ VPN �� Q��" �@ 
M���1��� Q� ���V� ?%	5��,� �1�1 ,1!�  .M���1���,���1 m!� # '��E�� z��\� 

 �%g�:  
•   ���1#�I��   ��� k�@ .  
• ��� �1�� 67 ���=".  
• ������ �@ �1�Y )E`�,61!H� (   �� �H� �i5 � ��%M ���1��� ����,��� �" .  
•  ��� 1�H�I� C@�Y.  
• M���1��� ?%&�� ?%��+ �� S
,a   ��� '������ 61�V�� ,�j � ,M���1��� Q� , 

 1!@ ="�!� ���R �@ 6��l��T�1  
 �1 11�+ �@ �1�Y ���V� �1 ?%	5�� �� Q� �" a�!��%Y� �1 Q%���+ 1!�� �@ am!� <=� �1

� ��!`&1 6��� �1 �%3� <!e	H�� C��3� ���I� �@ 1!,� ,=	��@  .�l%Y1 m!� <�u� " �T��%@
 1��GHI �!A+VPN���  .���Y�@ �@�1�Y ��� ��1 ��� �� 6��@��5 �� Q� �"#e�+�� , 

�!HI <�l��� ^%A� Q� �� �1�E��� �@ ?�HX� � ?��, )  ����	�� �%g� (GA� ��� �@, 
)LAN (1!@ =	"�!� 1!� 6����� �1 1!�!� .� ���!+ QVPN )  6��@��5 1�=�+ B��V��

�" 6��� B��V�� �� � ��1 ��� ��# �g� 1�!�  (M�" ��� �� �����7 {+��H@, �� �5 ��� 
R�\��� W!X�,� �1�E��� ,=	��H� .  0��� ?�V�H�� �� �%0��� ���!+ �%G@�Y ,�" # Q� 

VPNR�\��� W!X� �@ �3� ,���  .  
  

 �0�'�VPN   
�" ���# VPN?%��+ �!g	� �@  �%	�� )'�e�+�� � �" �1�1(  �" q�� �� #1=��� # 
� �1�E���,=	��H� :  
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•  =�"
�% .��*� ���!�1 Q� <������#�\��� ��� ?%@ # ����	�� � 6����� Q� 
� 1�*��,=��H�  .� <������ �� �1�E��� �@,+��E�� '�%GHI 6�!+ , <�HI� ��� �1 �� 

�" ���%�#�%	�� ,1�1 F�*�� 6����� Q�  .�*�� �" '�!
 1�=�+ �1 ��1�=A� 1
<��� �" C�+��
 �@ �X@�� �1 ��1�=A� 1�*�� a #���    �1 ��1�=A� 1�*�� a

�" ��3@ 8!�#+�Ife� , �  ...M�" ��!H�,+�%GHI �� ,� �5 ��� , �1�E��� �@ 6�!+ 
1�1 F�*�� <������ Q� �� .  

• ��A	I'�/  .=	�7��#� ��=� �+!%4��5 67 �� �1�E��� �@ �5 ��� +�Ife,�=�V��    �� 
��@#� <���� �T�1 �+!%4��5 ,=��H�  . �"�+!%4��5 ����#M�i0V�� �@ �1�Y ��*� , 

&���� '�Ife�,1!@ =	"�!�  . ^�!+ '�Ife� <���� �� S
 {%+�+ ?�=@
� '�Ife� �� �1�E��� �� CY a6�0=		5 �����1 a�=	����, �@ F�=Y� �3��@ 

M�i0V��,�H� �=� <���� '�Ife� =	� .�" D�3%�#��T�V�� # �1 �@ �+!%4��5 �1 
� D%3l+ �=HI ���0,11�0  :��T�V��# ��T�V�� � 6��l�� =%G5 #I =%G5 nnn�!H,   

��T� V�� �1# "  6��l�� =%G5 "���1 �"�+!%4��5 �� Q� �"# =%G5 Q� Secret )  =5 (
��T�V�� �@ �1�Y 67 �� �1�E��� �@ �5 �1!@#+�Ife� ��3@ Q� ,� CY  ��� �1 <���� �

��@# � �T�1 �+!%4��5 ,=	��@  .� m!� q�� �1,M�"�+!%4��5 �@ �3� �=�@� �1 �3��@ , 
���Y�@ =\Y �5#��@ '�Ife� <���� � #"�07 a=���1 �� �T�=�� , ����1 1!�� C��5 

=��@ .�"�+!%4��5 �� Q� �"#+�Ife� �&1�� �1 �=		5 �5�� ,� ,���1 �3��@ # =%G5 
@�i� V��M�i0V�� �!g	� �@ �,=	��@ '�Ife�  .��T�V�� �!g	� �@#&���� '�Ife� , V%� 

=� ="�!� �1�E��� m!� =%G5 �� .��@ �=� V�� F�%
 Q� <���� =\Y =%	5 ���#�� , �� 
=%��@ ����1 �� 1!� 6����1 .��@ ��� D���!T&� Q� �� �!g	� ?�=@#��T�V�� # �1�E��� 

�,1!� . j �" m!� D���!T&� �1� C�=+ 1!� �� =�@ o�j�1 �@ o�,11�0 . ) o�jA 
 o�j �@C  o�j aB o�j �@ D.(  � a67 <���� � F�%
 61!H�V�� �� S
, �3��@ 

��@ �5 =��@ rY�� �l%lj ?�� �@ F�%
 �=		5 �����1#M�i0V�� , �" a�=� <���& F�%
 
� 1!� �� CY m�j �1 �@ o�j,�@ �11�0 C�=+ �3.  
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  �&�j ?%	: �1 ,� ,�@ � m!� �%�Y�� a1!� ?%�� ���1 �@ �3 ) V�� =%G5 ( ��E0
1!� .+�!R �1,�T�1 1���� ^�!+ m!� F�%
 �5 #"�07 F=I C%&=@ a11�0 �����1 , �� 

M�i0V�� �@ �1�Y 6��7 a=%G5,1!@ =	"�!`� �=� <���� F�%
 �� �1�E��� �  .  
  

��T�V�� �1#�!HI ,R!\� =%G5 Q� {%5�+ �� ,�!HI =%G5 Q� � ,� �1�E��� ,1!�  .
R!\� =%G5,���R  "��@# �H� �+!%4��5  )�=		5 <���� (M���	� C@�Y,��� � n��� �1�E .

�!HI =%G5,�"�+!%4��5 F�H+ ��%��� �1 �H� �+!%4��5 ^�!+ # 67 �@ W�+�� =\Y �5 �T�1 
=	��@ ����1 ��  � ����x0 a ,1!�  .M�i0V�� �!g	� �@,%4��5 Q� a�=� V�� F�%
 Q� n! �+

�,�!HI =%G5 �� �1�E��� �@ �3��@ , )  �=		5 <���� �+!%4��5 ^�!+ �=� �M��� (G5 ann =%
R!\�, M�i0V�� �@ F�=Y� 1!� �@ W!@�� ,&���� F�%
 , =��H�  .��, ��V@� ?���&��=�� �� 

"��T�V��#�!HI =%G5 ,"��� a, F�� �@ PGP(Pretty Good Privacy( ���.  
 m!� q�� �� �1�E��� �@ �,��T�V�� �@ F�=Y� 6�!+ #1!H� 1!� ��!`&1 '�Ife�  .  

• IPSec .  C�+��
IPsec(Internet protocol security protocol ( a
��,��@ 1!�!� '������ �� #	�� 1�*�� nnnn����1 � <���� �1 �%nnnnn '�Ife� �            
�, =��@  .�" D���!T&� �@ �3��l� �1 m!� q�� �%G@�Y#��T�V�� # ��i%@ {+��H@ 

��� .���1 m!� C�+��
#��T�V�� q�� �1 # ���  :Tunnel aTransport . 
 q�� �1tunel   � �=" aPayload q�� �1 ��%&�j�1 �=� V�� transport 

���R "payload� V�� ,11�0  .��T�V�� �@ �1�Y m!� C�+��
#Ife� nn ?%@ '�
��"�T��1#��� '��E�� :  

� �+�� �@ �+��   
�������  �+�� �@ <  
� �+�� �@ �+!%4��5   
��=	"1 S���� �@ �+!%4��5     
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•  3,�7. F"
�AAA  .6�0=	"1 S���� )AAA : Authentication 
,Authorization,Accounting(  " ^%A� �1 k�@ �%	�� 1�*�� �!g	� �@ n�# 

VPN 8!� ��  "@�%��1, ��1 ��� ��  "� �1�E���,=�1�0  .E��� �@ 6��@��5 ��%���� �1�
� C\�� D�3%� �@ ?EG+ ^� ��,=�1�0   a  �=	"1 S���� AAA ���7 ���!��1 

 1�1 ="�!� F�*�� �� ��� '���HI � x�� �� :  
� 35 �: �H� , 9=%�3"  ) a=%��+Authentication (   
���5 �: F�*�� �@ ��*� �H� # 9=%�3"  ) a�!*�Authorization (   
�M�"��5 �: , 9=�� �1�1 F�*�� ��  )3j��=@�# aAccounting (   
f�8���9/�7 / VPN   

 8!� �@ ��!+ �@VPN   " ) @�%��1, ��1 ��� ��  " �� � " ���� �@ ����( "   �!g	� �@ a
R�� �R�	I �� ��� 1�*��,� �1�E��� ,11�0 :  

• �"��V�� F��# ��1 ��� �� 6��@��5 �@ W!@��   
• �"��V�� �`�#R�\��� , Q� �%g�  " �!����5VPN " Q� �� � <������PIX   
• R�\��� �=	"1 S����, VPN�" S«���� �!g	� �@ # Dial-up   
•  �=	"1 S����NAS@�%��1 �!g	� �@ ����	�� '��=� �M��� V5�� ^�!+ �5 , �@ 

VPN 8!� �� "@�%��1,��1 �� ��  "� �1�E���,1!� .  
•  ���VPN �" ���%� ����=� V5�� �   

C@�Y 1��=����� Q� 6!	5�+ ��	�� �@ ��!+ �@�!HI � <!Y ,q 1�*�� �!g	� �@ VPN 
a��� �=i� 1�*��  �" �5�� #  R�\��� 'k!\A� =%&!+ �@ F�=Y� Q� �" 1=��� , 1!� 

=�� �1!H� .  
•  ����	�RVPN  .j��e !�3%� �5�� ^�!+ m!� ��V�� �`�, �=� �w�I � 

���.  �" <=� �1 m!� �!����5 #�" �%G@�Y � '��E�� # �=� �w�I 6!0��!0 
 ��� . �1��@,�" ��!H� �� # 6��VH" �%&��� 6���� m!� ��T��1 |�� �� �@��5 
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��@ �1 � ��1 ���,�" ��!H� # �+ �T�1 |�,��� <�\+� �@ �1�Y ��1 ��� �� �@��5 
1!@ =	"�!� ��� �@ .  

•  p��' 
9"�VPN  .��� �=� �M��� !�3%� �5�� ^�!+ m!� �+�� . �+�� ?��
���1#�" �%G@�Y #� �!g	� �@ 1=��� �" ^%A� �1 �1�E��#��� 6!0��!0 .       

j��e �1,�" ��� m!� �+�� # VPN '������ � ����0 ���Y ��!+ 1�!� V%� 
� ��!T@ 67 �1 W!@��#  ��� �	%�@ #=�� �=�  .  

•  =�"
�%PIX  ) . <������PIX) Private Internet eXchange  �%G@�Y 
M�", �%g� NAT   �=	"1 S���� aProxy61!H� ��G%� a� ��3@ #+�Ife� , a

 � <������VPN  ��� �1!H� D"��� ��V�� �`� Q� �1 ��  .  
Tunneling )6�� 2	�9/(   

 �" ��� �u5�# VPNR�\��� ��� Q� 1�*�� �!g	� �@ ,@�%��1 �%G@�Y �@ , �� 
 6���� �� ����	�� d��e "Tunneling " � �1�E���,=	��H�  . ��3@ F�H+ m!� q�� �1

+�Ife�,Q� �1 =� ="�!� <���� ��� d��e �� � ����0 ���Y �T�1 ��3@  . C�+��

+�Ife� ��3@ �@ W!@��,���� ,   )  ���!
 (��� ^�!+   �XE� �1 � )1���   ���� � 

+�Ife� ��3@, ( � D�� C@�Y,=��@  . �� m!� �gl� �1"�" S%���	��# C�!+  "�,=	�!0  .
��� C�+��
 �� �� �1�E��� FVG�3� m!� q��:  

•  �=		5 CHj C�+��
 .� �1�E��� '�Ife� C��j ��� m!� C�+��
 ��,=��H� .  
• ��� �&!345 C�+��
# . M�" C�+��
 ��,�%g�  :

IPSec,L2F,PPTP,L2TP,GRE� �1�E��� ,11�0  .  
•  ���3� C�+��
 .M�" C�+��
 ��, �%g� IPX,IP,NetBeui �1�1 <�l��� �!g	� �@ 

�"#� �1�E��� �%&�� ,1!� .  
��� �@ q�� �� �1�ETunneling  � ,&�� '�%GHI 6�!+ ,1�1 F�*�� ��  .fu� "�, �� 6�!+ 
� ��3@#+�Ife� ,H� ���Hj �� ����	�� C�+��
 �5 , =	5  ) �%g�NetBeui ( Q� 6��1

+�Ife� ��3@, IP1!H� <���� ����	�� d��e �� �� 67 � �1�E���   
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�  ��   � ,+�Ife� ��3@ Q� 6�!+ ,Q� �� �5 ��  ��17 IP '�� C@�Y �%s  )R�\���, ( 
� �1�E���,+�Ife� ��3@ Q� 6��1 a =��H� ,�" ��17 �� �5 # ���� IP� �1�E��� , a=	5 

1!H� <���� ����	�� d��e �� � �l�3� . 

 �" ��� �1# VPN 8!� ��  " ���� �@ ����"  a GRE(generic routing 

encapsulation (�� �&!345 C�+��
 6�!	I �@�#� �1�E��� ,11�0  . m!� =	�7��
=	@ ��3@ � ���l��� �!A�# " ���3� C�+��
 " C�+��
 d��e �� " �=		5 CHj "��@# <�l��� 

� ?%+ ��,=��H�  ) .�=		5 CHj C�+��
 ��!HI a "IP���  .(+�Ife� C��� m!� =	�7��, 
�" �3@ 8!� �@ �X@�� �1#+�Ife� ,��@ #+�Ife� � 61!H� �&!345 ,1  W�+�� �@ �X@�� �

��� �=	"1 S���� � �=��%0 S���� ?%@ .�1  ��@ , C�+��
 �� 1��!� IPSec )  �1
 �&�jtunnel (��@#��� �&!345 #� �1�E��� ,11�0 . C�+��
IPSec   �1�E��� C@�Y a 

 ��� 8!� �1 �1VPN ) @�%��1 � ���� �@ ����, ��1 ��� ��  (��� .�" B%���	��# 
Tunnel� ,�3��@  ���1 #���Hj '������ , �� IPSec=	��@  . 

�" ��� �1# VPN 8!� ��  "@�%��1, ��1 ��� ��  " aTunneling �� �1�E��� �@ PPP 
� F�*��,1�%0  .PPP�" C�+��
 ���� �=		5 CHj 6�!	I �@ # IP���Y�@ 6��� �1 # 

��1 ��� D�3%� Q� � 6�@V%� D�3%� Q� ?%@ W�+��  � ���Y �1�E��� 1�!� a,1�%0  .  
�" C�+��
 �� Q� �"# �%&�� ������ �� �1�E��� �@ ��� PPP�" ��� ^�!+ � 1�*�� # 

VPN 8!� ��  "@�%��1, ��1 ��� ��  "� �1�E���,=�1�0 :  
• LtF(Layer 2 Forwarding( .  �=� 1�*�� !�3%� ^�!+ m!� C�+��


 ��� .�" <=� �� m!� C�+��
 �1#   ^�!+ �5 �@��5 ���I� ?%%�+ PPP ���Hj 
=�� �=�  ��� � =� �1�E��� a  .  

• PPTP(Point-to-Point Tunneling Protocol( .  m!� C�+��

�!%��3	5 ^�!+,�" �5�� �� C�i�� #��� �=� 1�*�� '��E��  . C�+��
 ?��

��T�V�� 6����# ���%@ , � |�~�%@ ,  �" <=� �� � �1!@ ���1 �� # ���I� =%M�+ 
 ^�!+ �5 �@��5PPP� ���Hj ,� �1�E��� a 11�0 ,=��H�  .  
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• L2TP(Layer 2 Tunneling Protocol ( .���H" �@ m!� C�+��
# 
��� �=� 1�*�� �5�� ?�=	:. 0��� �� m!� C�+��
,�" # PPTP � L2F 

��� �1�5 �1�E���.   C�+��
 L2TP C��5 '�!\@ IPSec� ���Hj �� ,=	5  .
� 1��!� ?%@ C�!+ 1�*�� �!g	� �@ m!� C�+��
 ��� �1�E��� ��, 11�0 :  

��+�� � �=��%0 S����     
� NAS �+�� �   
� �+�� � �+��   
 1��GHITunneling ��� 6!%��5 Q� ^�!+ �+!%4��5 Q� CHj �@�i�  .�=	����  a 

=	@ ��3@ �� S
# �+!%4��5  ) ���3� C�+��
 ( ��� Q� 6��1 )��� �&!345 C�+��
# ( 
 6!%��5 Q� ^�!+ �� 67 )CHj C�+��
 �=		5  ( 1!� ���� �� )1��� S%�����# C�!+  (

��@# w�l�� ,    � <���� ,1��1 . 

 6!%��5  ) �=		5 CHj C�+��
 (���0�V@ d��e ��  ) ����	�� (e �� 1!� �%3�, �@ �+ a
 �H� <V	� )B%���	��  ���� , C�!+  (=��@ . ��� <V	� �1 �H� ) <!345 C�+��


���# (  �+!%4��5 � ��@ �� )��
���3� C�+ (� ���� 67 �� ��,=%M�H� .  
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M���' x�
���  
 

        ��,����
�@�1 D�� � �%&�� o�="� �� #�" ��� #�+!%4��5 #��� ;@�	� J�����a  .
��V%� ;@�	� �=HI ���0 �1 �@ �+!%4��5 �1 1!�!� ;@�	�,) �T
�: (lX	� ;@�	� �, )  C���

�" (� D%3l+,=�1�0  .� S
� ��� Q� 1�*�� �, �=� 1�*�� ��3@ �@ ��!+ �@ 6�!+ 
+��E�� '�%GHI,1�1 F�*�� �� :  

• �"�+!%4��5 ^�!+ �1�E��� �!g	� �@ �T
�: Q� J�����# ��� �1 1!�!�   
• e�+�� ^� Q� �� �1�E���,�"�+!%4��5 ^�!+ ����	�� #��� �1 1!�!�   
•  �" C��� J�����#+�Ife� ,'��E�� '��!�A� �@      
• �������@ �� �1�E�#�+!%4��5 #� 6��VH" '�!\@ �@��5 ?�=	: �5 , 67 �� =	��!+ 

=	��H� �1�E���.  
• ���� <����,M��"�T��1 ,�" ?%@��1 �%g� #��@ K� #�"�+!%4��5 ���� # 1!�!� 

 ����1  
��� �
 �@ �!g	� �@#�+!%4��5 ��� Q� #  � aQ:!5 , 1!H� <��1 �� ��� Cj��� �3��@ 

 :  
• ��9 *���	�f�8�/���� �. 3.����� ��! 
[	 .��'  .  ?���H�� 6�!	I �@ ���+�

p!&!	�+#��� [�X� ����� ?�� �1  .  
• �7��I%� ��� YH	 " �0�9/�K��
'  .�"�+!%4��5 �� Q� �"# ��� �1 1!�!� 

�,���1 �3��@ #=	��@ ��� '��5 Q� .p!&!
!+ �� �1�E��� '�!R �1#�����    
)!� ?���&��=�� �w�j <�j �1p!&!
!+ 8#���  (�, � K�" ��T��=�� �� �3��@ 

� ���j 1��!� �1#�+   1�5 �1�E��� L%M!� ��T��1 Q� ��  . � {\� �� S

=	@��%
#�" '��5 �� Q� �" #�"�+!%4��5 �1 ��� # �� �1�E��� �@ a�g� 1�!� 
�" C@�5# �e!@��  )��!HI " �=%@�+ D�@ C@�5 ��Cat5� �1�E��� , 11�0  ( Q� �"

5 ��� C\�� L%M!� �� � K�" �@ �"�+!%4��,=�1�0  .  
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• ,��
�0#/V��0� �. x
�N' M���' 6� 3.����� ��[�' �� V��0�  : j�� ?��nnn�G       
 )=	@��%
# D�3%� (�� a,��� �1��7 �	%�� �1 D�� Cj��� �� #� nnnnn��@ ��# 

��� 6��@��5 ^�!+ �1�E���.� �Gj�� ?�� �,
 '�!R��� '�%GHI �3��@ 1��x:  
���xT��� # �+!%4��5   
� �" C��� J�����   
� �T
�: J�����   
� �%	��   
� ����	�� ^� J�����   

���@ �@ ���1� �1,���1�
 D%"�!� m!� '�%GHI �� Q� �" F�*�� �!A� .  
��`A'�	/
9�0E'�R   

�+!%4��5 ��	�� �� CY#�� 6�!	I �@ ,�" ��0 �� #� a11�0 [�X� ��� ,��@ �3��@ # 67 
��1�5 z`i� �� ���0 Q� � F .�"�+!%4��5 �� Q� �"#� ��� �1 1!�!� , �3��@ 

���1#=	��@ 6�3�� ���0 F�� Q� � 1�E@ �\A	� F�� Q�  .��@#61!H� z`i�    F��
� �� ��� '�%GHI a���0 � �+!%4��5,1�1 F�*�� �3��@ .  

• ="� �PB
' : M�"�+!%4��5 �1, ��=	�� C��I D�3%� �@ }~F!%	%G%� �� �  �� �!� a
���@# Network Neighborhood ) �� �@ 1!�!�#GR� �AER , (

=%M�H� <��� �� �!� ���� �H� =%G5 � �1�1���Y.  
• �". �PB
' :  �	�V0Properties!	� d��e �� �� #=%M�H� K�`��� '��!��1  . �1

 ��*	
 ���1�Network Properties� <��� ,11�0 . +�Ife� m!� ��*	
 �1, 
�@ �X@�� �1�"�!�
17 #�" C�+��
 � ��� #�� �@ �=� {\� # B��H� a�+!%4��5 

� �1�1,1!�  . 
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• ��� �PB
' :  �	�V0 a�=� ����� ��*	
 �=� <��� �� S
Identification �� 
=%M�H� K�`��� .+�Ife� =G%� �� �&�j ?�� �1,� �1�1 B��H� ,1!� .  

• ����� �PB
' : +�Ife� =G%� ?%&���1,� 1�!� F�� a ��@ �� 1!� �g# 1��� �+!%4��5 
=%M�H� .f��5 �=� ����0 �g� �1 F�� "@�`���, a1!�!� ��1�=A� ��	+ � ��� 
����+#��� 67 61!�  .�"�+!%4��5 ����# m!� F�� �� =��� ��� �1 1!�!� 

=	��@ �1�5 �1�E��� .  
• VQ�# �PB
' : +�Ife� =G%� ?%��1�1,��@ �=� ����0 �g� �1 F�� a #���0  1��� �� 

=%M�H� .�"�+!%4��5 F�H+#��� �@ =\Y �5 ��� �1 1!�!� nnnnn ;@�	� ?���x0 J��
��V�� �`�#��V�� F�� � #� a =���1 �� 1!� ?%@ ,���1 �3��@ # �@�i� ���0 F�� 

=	��@ 6�3�� � .  

  
��0�'� " 2�% x�
��  

 ��,�+!%4��5 ��� �" �1 '�%GHI ?���H�� �� #��� �" C��� J����� a . �1
M�" D�3%�, ��=	�� �� �5 }~� �1�E��� F!%	%G%� �� � ,01�3@ m!� =	�7�� a=	��H� , F�*�� 

=� ="�!� .=	@��%
 �� S
#�"�+!%4��5 �� Q� �" a{��	� # �@ �1�Y ��� �1 1!�!� 
��1!@ =	"�!� 1!� ?%@ C��� J���.  

0��� 61!H� <��� �!g	� �@ ,� �=�@� �1 m!� , �	�V0 6=� <��� �� �3��@ File and 

Printer Sharing=�1�0 ?�HX�  .���@ �� �!� �!g	� ?�=@# 6���� Network 
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Neighborhood ) �� �@ 1!�!�#GR� �AER , ( ���� �H� =%G5 � �1�1���Y
=%M�H� <��� �� �!�. �	�V0Properties!	� d��e �� �� #=%M�H� K�`��� '��!��1  . �1

 ��*	
 ���1�Network Properties� <��� ,11�0 .  
 �	�V0 ���1� �1 Configuration 6���� am!� ��*	
 ?%��
 B`@ �1 � <��� Client 

for Microsoft Networks� ,11�0 �="�i� �3��@  .�+!%4��5 ��%����# 6�!	I �@ 
�� Q� �=��%0 S��)Client (� ��� �1#+�Ife� <1�+ �@ �1�Y a=��@ [�X� , ���� �@ 

�"�+!%4��5#1!@ ="�!� ��� �1 1!�!�  .=	@��%
 �@ W!@�� '�%GHI ��%����# D%g	+ � 
�"��=	�� �1 ���# }~� F�*�� F!%	%G%� �� � , '�!\@ �=� ����� 6���� a1�%0 

1�0 ="�!� ���w� D�3%� �1 Q%+��!+�=� .+�!R �1, Q%+��!+� '�!\@ m!� 6���� �5 
� a=��@ �=i� ���w�,1!H� {\� �� 67 a��� Cj��� 61!H� <��1 �@ 6�!+  .  

  

  
  

• ="� �PB
' :  �	�V0Add ��*	
 d��e �� �� Network Properties K�`��� 
 =%M�H�  

• �". �PB
' :  �	�V0Client=%M�H� K�`��� �=�7 �1 B��H	@ �3%& �� �� .  
• ��� �PB
' :  �	�V0 61�5 <��� �@Add�3%& , 6�0=		5 =%&!+ � �" �5�� �� 

C��
 �1 �� '��E�� � �="�i� �: �H� ,=%M�H� .  
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• ����� �PB
' :  �	�V0MicrosoftK�`��� �: �H� C��
 d��e �� ��  �1 � 
�3%& ���1�,�"��V�� F�� �� # ���� �H� C��
 �1 ���������� �=��%0 S���� 

=� =	"��!� �1�1 B��H� .  
• VQ�# �PB
' :  �	�V0 am!� �3%& ��Client for Microsoft Networks �� 

 �H51 � K�`���OK=%M�H� <��� ��  .�" C��� F�H+ ��=	�� C��I D�3%� ���1� �1# 
���w# ��%� 1�!� � �� �@ ��#1�1 ="�!� ���Y �+!%4��5  ) �Gj�� ?�� �1CD 

1!@ ="�!� ��%� ��=	�� �@ W!@�� (  
�"��V�� F�� {\� �� S
#� a��%� 1�!� , �� �" C��� J����� �@ W!@�� '�%GHI 6�!+ 

1!H� <��1 .GR� ��*	
 �1 �!g	� ?�=@, ) Network (  ��� Cj��� � �=� �E�3� ���
=%M�H� <��1 �� :  

• 
'="� �PB  : �@ W!@�� �H51File and print sharing =%M�H� <��� ��   

  
• �". �PB
' : 1��1 1!�� K�`��� dj �1 �Gj�� ?�� �1 .��,��@ # �" C��� J����� 

�T�1 �#��@ #�T
�: J�����  . �@� ��� 1!�!� �%�w� �@ ��!+, � Q� 6�!+ 
1�5 K�`��� �� D��7 �1 �" �� .  

•  ��� �PB
' :�" �	�V0 �� Q� �" K�`��� �� S
# �g� 1�!�  )a C���   �T
�: (a   
 Q�Checkmark �	�V0 ��	5 �1 File and print sharing ="�!� <��� 
=� . �H51 61!H� <��� �@OK �@ W!@�� ��*	
 Sharing-options ��3@ 

=� ="�!� .  
• ����� �PB
' :  6���� ���1� �1Access Control ��*	
 d��e �� �� 

Network=%M�H� K�`���  .��1���� ��!" �@ �X@�� �1 �1�� <��	5 �!g	� �@,  
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�, �	�V0 a=	��H� �1�E��� �" C��� �� =	��!+ Share-level Access Control 
=%M�H� K�`��� �� .  

• VQ�# �PB
' :  �@ �H51 61�5 <���OKa   ��*	
 Network=� ="�!� ��3@  .  
� ���1� �1,M�"�=&!� �3��@ ,a=���1 �� ���7 ?���x0 J����� �@ =\Y �5 ��    z`i� 

=%M�H� .�"�=&!� 1�*�� �@#�" C��� ���l��� � ��!`&1 #� Q� �"�1 �g� 1�!� , Q� 6�!+ 
+�Ife� W�g��,��� ��%�t =�@ �� #  1�5 1�*�� ��  .��@# �=&!� Q� ?���x0 J����� �@ 

a �� �@ #=%M�H� <��� �� �!� ���� �H� =%G5 � �l�3� m!� �=&!�  . �	�V0
Sharing!	� d��e �� �� #=%M�H� K�`��� �e!@��  .� ��*	
 ���1� �1#� <��� , 11�0 

1��1 1!�� D��7 ?�=	: K�`��� 6���� 67 �1 �5 .��@ ��� B%
 ��=l�# Sharing 
 '�!\@Not Shared���  . �@ 67 C�=+ � m!� �	�V0 ��=l� �%%�+ �@Shared As 

�,+�Ife� =G%� �1 6�!+ , Share Namea   ��@ �� 1!� ��!`&1 F�� # J����� �@ �=&!� 
i� �=� ����x0nn1!H� z` .� m!� F��,+ nn�Y�� F�� �@ =��!,f��5 �=&!�  "��nn '��E

�,=��@  .+�!R �1,fY �5  " �	�V0Share-level Access Control K�`��� �� 
a =%��@ �1�5  � ,�%	�� �g� 1�!� �X� ���1� �1 �3��@ ,) Access Type ( z`i� ��

��@ �#1!H� z`i� V%� �� �!I V�� Q� 67  .@�%��1, q�� �@ Read-only ?�=@ 
@�%��1 �@ �1�Y �@��5 �" �5 ��� F!�E�,  ���R � �1!@ ��� d��e �� �=&!� �@  "@ �1�Y �

@����@ � �="�i�,1!@ ="�!� �" C���  .�" C��� ���l��� �@ �1�Y 6��@��5 8!� ?��# =�=� 
�" C��� [fR� � oxj �� � �=&!� �1#1!@ =	"�!`� �=&!� �1 1!�!�  .+�!R �1, �5 

@�%��1 q��,a�=&!� �@    Full accessa11�0 ?%%�+  a�="�i� �@ �1�Y 6��@��5  a?��!�   
1 C��� oxj � 1�*��1!@ =	"�!� �g� 1�!� �=&!� �. � �!I V�� 8!� �@ ��!+ �@, 6�!+ 

1!H� �1�E��� V%� ���	� '�!\@ �� �	�V0 �1 �" .  
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A#�� x�
���   

� �=�@� �1 �T
�: Q� J����� �!g	� �@,� �3��@ �R!\� �=� ����� '�%GHI �AR � "
 6=� <���File and Printer Sharing1�5 CR�j 6�	%He� . �1 �@ ���1� �1 nnn <�

� ��� Cj��� 61!H�,��@ 6�!+ #�1 �� ��� Cj��� �T
�: Q� ?���x0 J����� �@ nnn <�
1!H� .  
• ="� �PB
' :  �H51 d��e ��Starta    �	�V0 Setting ���1� �1 � Printers  ��

=%M�H� K�`���.� ��*	
 ���1� �1#�3%& C��� ,�"�T
�: F�H+ �� #GA� , B��H� 
=� ="�!� �1�1 .  

• �". �PB
' : �� �@ �� �!�#�T
�: 6!��7 # �� 67 ?���x0 J����� �@ =\Y �5 
a=���1 �	�V0 � <��� �� �!� ���� �H� =%G5 � �1�1 ���Y    Sharing �� 

=%M�H� K�`��� .  
• ��� �PB
' :  �1 ��*	
 ���1�Properties� <��� ,11�0  .+�Ife� =G%� �1, 

Shared As��@ ��!`&1 F�� # �T
�:  )?���x0 J����� �!g	� �@ ( z`i� ��
=%M�H� .1!H� z`i� �Gj�� ?�� �1 �� V%� �!I V�� Q� C��H+ '�!R �1 .     
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• ����� �PB
' :   �H51 61�5 <��� �@ OKa ��3@ �e!@�� ��*	
   �@ �T
�: � �=� 
 ��� �=� ����x0 J����� .  

@�%��1 �!g	� �@,�"�+!%4��5 d��e �� �=� ����x0 J����� �@ �T
�: �@ # Cj��� a �T�1 
=%M�H� <��1 �� ���:  

• ="� �PB
'  : �@ W!@�� ��*	
Printer=%M�H� <��� �� .  
• �". �PB
'  :1��V�� )�H5 �����@, ( Add a Printer=%M�H� <��� ��  .  
• ��� �PB
' :  �	�V0Network Printer �H51 � K�`��� �� OK=%M�H� <��� ��  .  
• ����� �PB
'  :�3%& ���1� �1 �e!@�� 1��V��,�"�T
�: �� # ����x0 J����� �@ 

�� �@ 1!�!� �=�#H� �� ��� 1�1 ="�!� B�� . �� �g� 1�!� �T
�: ���1� �1
 �H51 � K�`���Next=%M�H� <��� ��  . �g� 1�!� �!���1 �e!@�� 1��V�� ����� �1

1�5 ="�!� {\� �� ) .��@ �1, �@ ��%� ��� ?�H� 'k�j CD ��3�1 �� � 
��j#=��@ ����1 1!�� �T
�: �!���1 ( 
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��	
��� SX x�
�� 

 � =�� �@ ��!+ �@ �" ��# ��=	�� �`3� �� ���������� �5�� aQ:!5 
}~CE����� =�@ �@ , F�� �@ ICS(Internet Connection Sharing ( ���w� ��

��� �1!H�.  �� �1�E��� �@ICS� ,�� �� �1�E��� �@ �5 �� �+!%4��5 Q� 6�!+ , q�� �� 
�"#�%g� v���  :aF1!�   DSL aISDNC@�5 �� �   ��� C\�� ����	�� �@  J����� �@ a

���x0 . ��=	��}~CE  �" �`3� ���� � #���1 ��=	�� # <��� �!g	� �@ 1��V�� Q� 
� m!� 6���� 61�5,=	��@ .  ��V�� F�� �R�	I # ��%� 1�!� ICS �@ ��� B%
 '�!\@ 

��#H� {\� �+!%4��5 ,=�1�0  .���R m!� 6���� �5 =%��@ ����1 ��!+ "�, �@ �3��@ 
��#�+!%4��5 #� �@ �5 11�0 <��� a��� C\�� ����	� .��@#m!� 6���� 61!H� <���      
 )�� �@#M�"�+!%4��5 , ��=	�� �`3� �� �5 }~CE� �1�E��� ,=	��H�  (�, Cj��� �3��@ 

1�5 <��1 �� ���:  
• ="� �PB
' :  d��e ��Control Panel�	�V0a Add/Remove Programs 

=%M�H� K�`��� �� .  
• �". �PB
' :  �	�V0windows setup D��7 ���1� �1 � K�`��� �� Internet 

Tools=%M�H� K�`��� ��  .  
• ��� �PB
' :  �\	IInternet Connection Sharing=%M�H� K�`��� ��  .

 =%G5 ���1� �1Next   =%M�H� <��� �� .+�!R �1, �5 ICS=	@��%
 # a=��@ �=i� 
�H5 �����@, ) 1��V�� ( �@ W!@��ICS ���1� �1 � <��� �, '�%GHI 6�!+ 

=	@��%
#1�1 F�*�� �� F�k  .  
• ����� �PB
' : ���w '�Ife� x�� �� S
#�+!%4��5 �@ �X@�� �1 # �5 ICS �@ 

��#���1 ="�!� ��3�1 1=I Q� �@ ��%� �e!@�� 1��V�� a��� �=� <��� 67  .
�� �@ �=� ��%�t '�Ife� ��#=	@��%
 �!g	� �@ m!� ��3�1 # ���� 

�"�+!%4��5#�  S���� �� �1�E��� �@ C��H+ �5 ��� �1 1!�!ICS ����1 �� 
� �1�E��� =	��@, 11�0.    
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 S���� 61!H� <��� Cj���ICSM�"�+!%4��5 �1 , ��=	�� �� �5 ���� �� � XP �1�E��� 
�, ��� m!� �=� ��E0 Cj��� �� �+ �j�� {+��H@ =	��H� . 1�*�� �� S
 ����� ?�� �1

 Q�Dial-up�`��� �@ a  �	�V0 a���� �H� =%G5 61�5 <��� � 67 KProperties �� 
=%M�H� K�`��� . ��*	
 ���1� �1Dial-up Connection properties �1�1 B��H� 

�,1!�  .  

 
  

��@#X� J����� , �	�V0 W�+�� "Sharing "=%M�H� K�`��� �� . �	�V0 ���1� �1
"Enable internet connection  sharing for this connection " ��

=� ="�!� F�*�� Q%+��!+� '�!\@ ��%� 1�!� '�%GHI � 1��!� ���� � K�`��� .  
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                                   +- .
�P�> 3��	 " *�7  
 

      ��V�� �`� '�V%�*+ �GH� �� K�"#����
�@ �!g	� �@ 67 �� �5 ��� # ��� 
�"#�+!%4��5 #� �1�E��� , 1!�  .M�" ��� �u5� �1 �:�0,� 1�*�� ������ �5 , �� 11�0 

L%M!� K�" C@�l� �1  � �1�E���,�0 &� a11, 8!� ?�� �� �1�E��� ="�� 6�	�H" �� 
��V�� �`� '�V%�*+#�" ��� �1 #1=��� #� ,D%��@ .  CR� �@ ?���1�
 �� CY

��@ �@ �=�@� �1 ��� F�k a8!w!�, ������ 6��7 �@ '���=@ ���1� �1 �5 D�� r����+ 
D�!� �	�7 ��i%@ 1�5 D%"�!� .  

• Domain  :��H+,�"�+!%4��5 # Q� �!�I domain1�=��� �� � m�E+� �" # 
 �1 �5 ��domain� m�E+� ,=%	� =	"�!� �� � �="�i� a=��� .  

•  Collision Domain :  F1�\+ Q� ���@ '�!R �1)  Collision (  ?%@
�"�+!%4��5 ���� a�+!%4��5 �1# �1 1!�!� domain�=%	� �� 67   "�07 � , F�k 

V%: 67 �!\� �1#
 �� ��� �1���� m�E+� �5  1�5 =	"�!� �=% .�"�+!%4��5# 
 Q� �!�I m!�Collision Domain� 6�3�� ,=	��@  .��H+,M�"�+!%4��5 , 

� C\�� �T�=�� �@ K�" �� �1�E��� �@ �5,Q� �!�I a=�!�      Collision 
Domain 1!@ =	"�!� 6�3��  ) L%M!� of� �@ .(  

• Broadcast Domain  : 8!� ?�� �1domainQ� a   F�%
 broadcast 
 )��@ �5 �1�1 �� � D��� Q�#��H+ ,� <���� �"�+!%4��5 ,11�0  (��@# �� Q� �" 

�"�+!%4��5# �1 1!�!� doamin� <���� ,11�0  .L%M!� � K�"  8!w!� �@ 
broadcast domain��	� 1�!��@ , ����=�  )�" ��!j 1�*��#��V*�  ( �1 �

1!@ ="�!� ��%� �+�� Q� �@ �X@�� ?��.  
@ �!g	� �@ {��	� 1�!��)�" ��!j 1�*��#��V*� ( �@ collision domain a

broadcast domain M���5 � �I�� B��V�� �, �`� '�V%�*+ �� ��� Q� 
��V��#1=��� #� �1�E��� ,1!�  . �" L%M!�collision domainM�V*� ,1�*�� ��       
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�,&� =	��H� , �!\� �1 broadcast doaminH� ����� C�� ?�=@ ,H� =	�� .
 a�"�+��broadcast domain � collision domainM�V*� , � �1!H� 1�*�� �� 

 1�*�� �@ �1�Y aK�" C@�l� �1broadcast doamin�  Collision domain 
H� ���0�=�,=��@  .� 6�i� �� '�!
 �i" K�" ��!H� Q� ��� C��,="1                 

 )D-Link DE-808TP 10Mbps Ethernet 8-Port Mini-Hub.(   

  
  

5���-�*�7 .
�P�> 3��	 ��    
    �� aK�",�" ��� �1 <��=�� '�V%�*+ �� #�+!%4��5 #  �    <�\+� q�� ?�������� 
�1  ��� �T�=�� �@ �+!%4��5 ?�=	: �� �  .&�� �1 K�" ;��� <=� ��k ?%OSI �%&��� 
�,=��H�  .�" D��� 6��7#H� �� �1�1 , =	��!� )��5#� F�*�� �+�� �� � L%M!� �5 ,=	"1  (

���R � "� 1�*�� �� 6�	%He� ?��,�5 =	��H�   �" D��� #�� �@ �1�1 #'�!
 �� Q� �"    a�"
=� ="�!� ����+ .  

M�" ��0,Q� �5    �� � ���+� Fast Ethernet��   @  ?%��!Y �� �1�E��� �CSMA/CD 
� J����� �@,Q� �!�I a =���x0   Collision Domain� �@�i� ,=	��@  . 6�=@ ?��

	��,��H+ �5 ��� ,�" ��0 #i`@ K�" �@ �=� C\�� , �� Collision domain 
� �1!@ �@�i�  ���� , Q� �5 collision� m�E+� ,�" ��0 ���� a=��� # �1 1!�!� 

domain� 67 V%� =� =	"�!� �h��� 67 �� � �=%	� �.�" ��0 �� � �"�+!%4��5# C\�� 
�" C@�5 �� K�" �@ �=�#  UTP) Unshielded Twisted Pair �1�E��� a        

�,=	��H�  .���R "� ��0 Q�,11�0 C\�� K�" '�!
 �" �@ =��!+  .fu� " �� �1�E��� �@
K�" Q�  !�� �+!%4��5 �i" <�\+� 6���� a'�!
 �i" ���1 ="�!� 1. ����, �5 
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&��=�� �@ �" K�",�" ��� �u5� �1 a1!@ 6��0 V%� 6��7 �H%Y � =�1!� ����� # {\� 
�" C@�5 �� <��	� �� � '���1� �1 �=�#� �1�E��� a<�%35�!5 ,=�1�0 .  

��� �1�� ��%3@ K�" ��5 �!A� .����,�� �5 ,�"�+!%4��5 �� # F�=Y� K�" �@ �=� C\�� 
1 <���� �@M �1�,� ,�" '�!
 ���� a=��H� # 1�5 =	"�!� �����1 �� 67 V%� K�" ) �1�1

&����,��@ � ����+ #�" '�!
 ���� #� �1����� V%� K�" ,1!�  .( �!A� ��� C��
� 6�i� �� K�" 1��GHI,="1 .  

  
"� �="�i� m!� C�� �1 �5 ��!T��H,a=%M�H�  M �1�1 Q� ��0 ,��@ �� # B� ��0 

� <����,&� =��H� ,��H+ ,�" ��0 #1�5 =	"�!� �����1 �� �1�1 V%� �T�1  . a���1� �1
���@,&���� �1�1 �!\� �1 F�k ,+�!R �1 � F�*�� �" ��0 �� Q� �" ^�!+ , �5 

&���� �1�1 �5 1!� �1�1 z%`i+,G��� ���0 =	"�!� �=�1�� �� 67 a�3%� 6��7 �@ d .
�� �@ 1!�!� ��� '��5 d��e �� m!� '�%GHI# ��17 �5 �+!%4��5 MAC =\l� 

&���� D���,���@ �� ,� ,� F�*�� a=��H� ,1!� . ���@ ��� '��5,F�*�� �� F�k    �1 � 
 ��17 �l@�X� F=I '�!RMAC ��17 �@ a D��� �1 1!�!� MAC� a��� '��5  D��

&����,� ����=�� ��1 ,11�0  . 

�" K�" �u5� ���1 #� ��� '�!
 Q� ,� �5 =	��@ , '�!
 Q� '�!R �@ =��!+ 
&!H��, '�!
 Q� �� � uplink=��H� �����  . '�!
 Q� �� �1�E��� �@uplink� , 6�!+ 

1!H� C\�� a1!�!� K�" �@ �� �T�1 K�" Q� . B��V�� �" '�!
 1�=�+ {%+�+ ?�=@
 �������i%@ 1�=�+ <�\+� 6���� �#� D"��� ��� �@ �+!%4��5 ,11�0 .   
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� �	�V0 m!� q��#&� ��� ��� Q� �1 �" ��0 1�=�+ B��V�� �!g	� �@ �H%Y 6���� , 
�� �@ ���!H" � �=� �+ �!G� ��� ��5 ?�� F�*�� �@#Mk�@ D*j 67 ,���w �%s �1�1 # 

M�*@�� <�j �1,���  .��H+, �!�I a�" ��0  Q�Broadcast domain � 
collision domain��3�� ,� ,��H+ ?���@�	@ a=	��@ , 8!� �" 6��7 collision �� � 

Broadcast� a 1���� ="�!� m�E+� �5 �� ,=�!	�  .  
�u5� �1   Q� �� �" K�" LED ?%@ �=� ���Y�@ W�+�� 61!@ <��� 61�1 6�i� �!g	� �@ 
� K�"   �� � ��0 LED �!g	� �@ �T�1  Q� ���@ 61�1 6�i�collision �1�E��� a       

�,11�0  ) . �1LED ��V*�  . (��@ �1,�" K�" ��   �1 LED 61!@ <��� �@ W!@�� 
e�+�� Q	%&,� ��0 � K�" ?%@  ���� � {%5�+ �T�=�� �@ '�!
 �%&��� , �1 '�!
 �5 

 a ��� �%&��� <�jLED���� � �=� 6� QHi: �e!@�� ,�%&��� �5 ,*�� H� F�, a1!� 
LED1!@ ="�!� ?��� ���!%
 '�!R �@ m!�  .  

  
  

LED    �@ W!@��Collision�� �@ 1!�!� #���� �" K�" ,� ?��� , Q� �5 11�0 
collision=�7 1!�!@  .Collision���� ,� 1!�!@ ,7 �5 =�   ��0 �� � �+!%4��5 �1 

��,�� �@ �gA& Q� �1 =	��H� # =	��H� �AR ���  . Q� ���@ �� S
Collision a 
�" D���#� K��� � �1!H� 1�!��@ �T�=�� �@ �" ��0 �� Q� �" �@ W!@�� ,=�1�0  .

��5 ���=�� �@ �" F1�\+ 8!� ?�� z%`i+ �!g	� �@ K�",��@ � �1!@ =	H�!" # '=� 
5 6���"�+!, �@ W!@�� ���: collision� ?��� ,11�0  ) .��� �@ �%��h D"1 Q�# �" 
 F1�\+.(  

5=�� 1�=�+,���1 �" K�" �� # 8!� �� ��� <�\+� Q� BNC� �5 �1!@ , �@ 67 �� 6�!+ 
1!H� �1�E��� a<�%35�!5 C@�5 Q� <�\+� �!g	� . am!� <�\+� �� S
LED �@ W!@�� 

 <�\+�BNC�� #� ?��� K�" , 11�0.  
 

WWW.IRANMEET.COM

Info@IRANMEET.COM



 275 

                                                y05��  
 

  �� ��� � �I!H*�# �+!%4��5  ) ��0(  <�l��� ^%A� Q� ^�!+ �5  )G@�5, 6�=@ 
C@�5(  � C\�� �T�=�%@ ,��� �=� C%�i+ a=�1�0  .R�� '�V%�*+ �� ��� �1, �%g� 

� �1�E��� V%� �+�� � K�",11�0 . L%M!�  �� , �� GR� �R�	I,�" ��� �1 D�� � # 
�+!%4��5#���  . ��� d��e �� '�Ife� <���� �@�1�Y�@��5 ?�=	: aL%M!� �� �1�E��� �@

1!@ =	"�!� �gA& Q� �1 .@�%��1 �I�� �@ 6��@��5 �� Q� �" '�Ife� <���� �I��, 
���x0 ="�!`� �%h�+ ��� 6��@��5 ���� .W�+�� 6���� �5 �+�� =	��H" L%M!� ?%@ 

� D"��� �� ��� ?�=	:,�" ��0 W�+�� 6���� a=��H� # '��E��  )k!H�� "�+!%4��5 ( Q�
�� ��� �H%l�3� "� D"��� �T�=�� �@,=��H�  .���1 �" L%M!� � �" ���#+��E�� 8�!�� , 

�,=	��@  ..M�" L%M!�,��@ �5 #G��1 ��� Q� �1 1!�!� 'k�\+� �� Q� �" , �1�E��� 
�, a=�1�0 �" L%M!�# LAN� �=%��� ,=�!�  .� �I!H*� �" L%M!� 8!� ?��# �� 

 ?%@ �� ��� '�e�+���%
� "3�A��. ". 6��� �1 a=���1 �� �T�=�� �@ W�+�� =\Y �5 
� 1�*�� �g� 1�!�,=��H�  .  

	��'�����    
GR� �R�	I,�+!%4��5 ��� Q� �1 #� ��� [�i@ ,=	��@ :  

• ����  .� �I!H*� C��� ���#� �"�+!%4��5 �# �=� C\�� )��� q�� Q� �@( a
��� '�Ife� <1�+ �!g	� �@ .  

• 3
1 . C��� a ��0 V%: �" #� C\�� ��� �@ �5 ,1!@ ="�!� a11�0  ). a�+!%4��5
 � �T
�: ( ...  

• ���A� . � �+�� aL%M!� Q� ^�!+ �5 �1!@ ��� �� ��� B`@ Q� �	HT�
 ��Bridge��� �=� �=� �" B`@ ���� �� .  

• ?�
U% +��� . GR� C@�5,� C\�� 67 �@ �" �	HT� F�H+ �5 ,=�1�0  .k!H�� "
���1 ��� Q� '��l� 6!��#��i%@ {+��H@ �I�� # �� Q� �" �@ �3� 
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�" �	HT�# ��� ���  .fu� " '��l� 6!�� '�Ife� <�l��� ¡�� ��� ?�H�
 ���|��+�!R �1 �1!@ �%��h �1 �%@�T� ,�Ife� <�l��� ¡�� �5  �	HT� �" '

|�=��@ �%��h �1 �%@�T�  .  
• f�8�#�9/ . ���,� C\�� �T�=�� �@ �" ��0 �� Q� �" �5 ,=	�!0 �� =�1�0  .  
• ���� ?��R . � C\�� ��� �@ ��� '��5 Q� d��e �� �+!%4��5 �",11�0 . �1

�"�+!%4��5 �u5�#\`� , �1!@ ���+� 8!� �� m!� '��5 a )���1# �I�� |� �� � 
|��@�T� �%��h �1 �% (�1 � ��,  �" 'f�� ��#�� 1!�!� #GR� 1�@ , aD�3%� 

=� ="�!� {\� .  
•  Z�.-MAC  .��V%� ��17, ��T��1 �"  ) ��� '��5 (��� ��� �1 . ��17

���@ B� 1=I Q� m!�, '��5 �=���� �=		5 z`i� 67 <�� ���@ �� �5 �1!@ 
��� ��� '��5 <���� ���H� a F�1 ���@ �� � ���.  

• Unicast .  �����1 � ��� ��17 �@ ��0 Q� ^�!+ '�Ife� <���� 
��� �T�1 ��0 ^�!+ '�Ife�.  

• Multicast . +�Ife� a��0 Q�,��@ �� # ��� ���0 Q� )z`i� ��17 �@ (
� <����,1��1 .��"�T��1#&���� '�Ife� a���0 �1 1!�!� , =	"�!� �����1 �� 

1�5 .  
• Broadcast . +�Ife� ��0 Q�, �� ��@#�" ��0 F�H+ # ��� �1 1!�!� 

� <����,=��H�  . 

y05�� 6� 3.�����  
�" ��� �u5� �1#� �1�E��� K�" �� �" ��0 <�\+� �!g	� �@ a <��=�� ,1!�  . �@ 6��VH"

 ��� =�� )�"1�@��5 a�"��%� 8!	+ a 6��@��5 1�=�+# � ��� =�=�  (...+f�i�, �1 
�" ���#� 1!�!@ m!� ,=�7 :  
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• Scalability  .	�� ��� Q� �1,�	�
 a K�" �@ #=��@    J��i� '�!\@ 
� �1�E��� 6��@��5 ^�!+,11�0  .�	�
 61!@ 1�=A� �@ ��!+ �@# �@ 6��VH" a =��@ 

M7��5 a���!+,���0 ="�!� ���Y �%h�+ �A+ '=i@ ���  .�" �����@# �+!%4��5 
�� �@ ����� �!g	� �@ ������ �5#j��e a��� ^%A� ,� ,�	�
 �@ =	�1�0 # =��@ 

��	�, ���1 =	"�!� ��%�  .�	�
 ?%��+ F=I#E	� �%h�+ a�" �����@��%� 1�!� =��@ , 
���1 ="�!� <��=@ �� ���7 1��GHI �1 .  

• Latency  .�@ ���� '=� ,+�Ife� ��3@ �+ =%i5 ="�!� <!e �5 , =\l� �@ 
� mfe� a=��@ 1!� �g� 1�!�,11�0  .�� �@ ��!+ �@�" ��� �1 ��0 �" ��	# 

	��,� K�" �@ ,���� '=� �3��@ ,�4� ��g��� �1 �� # �1�5 ) F1�\+ �� ����H�
'�Ife�( B��V�� m!� 6��� '=� a��� �1 �" ��0 1�=�+ B��V�� '���!H@ a

���� ="�!� .+�!R �1 �" ��� 8!� ?�� �1,�� �5 , �%��� �@ C��� 6��@��5 �� 
Mk�@,��@ �� #1 �@��5 � �T�1 6��@��5 F�H+ a=��H� <���� �T�, ��g��� �1 �3��@ 

=	��@ '�Ife� <���� �!g	� �@ <�l��� ^%A� 6=� 1��7 . '=� B��V�� <�j��@
����,+�Ife� ��3@ Q� �5 , Q� 6��@��5 �g� 1�!� V0�" a=��@ 1!� =\l� �@ 

1!@ ="�!`� ��� .  
• Network Failure  .�" ��� �1#	�� ,�� aK�" �@ ,��"�T��1 �� # 

+f�i� � CM�3� 1�*�� �@ �1�Y K�" �@ �=� C\��,��@ #��"�T��1 ���� # 
1!@ ="�!� ��� �1 1!�!� .� <���� ���@ C��I, {��	� D%g	+ F=I =��!+ 

 �I��)fu� " �%G@�Y �@ K�" Q� �I�� D%g	+|� �@ �%��h �1 �%@�T� |�� 
�%��h �1 �%@�T� ( ��3@ =j �� B%@ <���� �� ��"#+�Ife� ,   8!� �� 

Broadcast=��@ a  .  
•  Collisions . �" ��� �1#	�� ,p!&!	�+ �@ # ���+�   R�� �=	�7�� �� , �@ 

 F��CSMA/CD  � �1�E��� ��� �1 W�+�� �!g	� �@ ,11�0  . �!A� m!� =	�7��
� =	H�!��Y �� '�Ife� <���� �!g	� �@ <�l��� ^%A� �� �1�E���,=��H� .  
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• 	: �1M�" ��� ?%,�� �@ ��%���� �+ #+�Ife� Q%���+ <�l��� ^%A� , ��0 a=��@ 
�#1!@ ="�!`� '�Ife� <���� �@ �1�Y �T�1  .+�!R �1, Q� �1 ��0 �1 �5 

+�Ife� F1�\+ Q� a=	��H� '�Ife� <���� �@ F�=Y� �gA&,fHI � 1�*��  " ��3@
�"#+�Ife� ,&���� ,�� V%� �" ��0 �� Q� �" ^�!+ ��� =	"�!� ?%@  . Q� �"

�" ��0 ��# �e!@��  ) �=		5 F1�\+ (�,f��5 6��� '=H@ �3��@  "�1�\+, �1 
Y�@ ��g���, '�Ife� <���� �@ F�=Y� a<���� ^���� 6=� D"��� �� S
 � �=��� 

=	��H� 1!� �g� 1�!� .  
   1!� ��=l� CY�=j �@ �� �T�1 ��0 �@ ��0 Q� �� '�Ife� <���� �%3� K�"     

�,&� =���� , fHI  "�" �	HT� �@ �� ���#H� D%3l+ ��330 ,=��H�  . �@ L%M!�
��� �=� �w�I m!� ����!� dlA+ �!g	� .��,�" '��E+ ?���H�� �� # ?%@ 1!�!� 

�	�
 �� Q� �" �%3E+ aL%M!� � K�"#��� =��@  .��"�T��1 F�H+# aK�" �@ �=� C\�� 
�	�
#� �@ 1!� ?%@ �� 1!�!� =��@ � J����,=���x0 .+�!R �1, C\�� ��T��1 Q� �5 

���1 aL%M!� �@ �=�#�	�
 F�H+ #��� 1!� z�`� =��@  .fu� "+�!R �1,��0 �1 �5    
 a=	��@ �=� C\�� K�" �@ )�%��h�1 �%@�T� �1 ��� Q� �1 ( ��� �1 1!�!� ��0 �"

i`@,�	�
 F�H+ �� # 1!�!� =��@  ) �%��h �1 �%@�T� �1 (<���� ��1�5 ="�!�  ) . �1
+�!R,=	��@ ����1 �� W�+�� =\Y V%� �" ��0���� �5  .( �" ��0 �� Q��" aL%M!� �1

�@ �1�Y ���Y�@#��0���� �@ W�+��  1!@ ="�!� �%��h �1 �%@�T� �1 �I�� �@ �". 

	�� ��� Q� �1,��@ aL%M!� �@ # 3
1 
7R�\��� �	HT� Q� ,=� ="�!� 1�*��  .
�" �	HT�#@ m!� =� =	"�!� C\�� L%M!� Q� � . �� ���Hj 6���� L%M!� �l%lj �1

 ?�=	: )��@ �1, �"=R 'k�j  (R�\��� �	HT�,��� ���1 ��  . ��	�� �@ ��!+ �@
�" ��T��1 ��	+#�0 L%M!� �	HT� �" �1 1!�!� �� �,a=	��@   K�`��� �@ �1�Y L%M!�

1!@ ="�!� �" ��0 ���� �@ 6=%�� �� CY a'�Ife� .�1�" D��� aL%M!� ���1� #+�Ife� , 
1�5 ="�!� ���=" �g� 1�!� �	HT� �@ �� .���1 �	HT� �" ��	�� �@ ��!+ �@#���R  "

� ��0 Q�,=� =	"�!� <���� �g� 1�!� =\l� �@ �g� 1�!� '�Ife� a=��@ .  
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�" ��� �1 {%+�+ ?�=@ #	�� ,�&1�� ?�=	: 6���� L%M!� �@   +�Ife� ,'�!\@  

6��VH" ���1 ="�!� 1!��  .  
�" ��� aL%M!� �� �1�E��� �@# '�!\@ ���+� full-duplex1!@ =	"�!�  . �� CY

 '�!\@ ���+� aL%M!� 6=� [�X�half-duplex1!@  .�&�j ?%	: �1, �" �1 �" �1�1 
� ���1 �� ��� Q� �1 <���� 6���� �gA&, =	��@  .	�� ��� Q� �1, �" aL%M!� �@ 

���R ��0 "� �@� ���Y�@ W�+�� L%M!, =��H�  )�H%l�3� �" ��0 " ���Y�@ W�+�� �T�=�� �@
H�,=	��H�  .(�&�j ?%	: �1, =\l� ��0 �@ L%M!� �� � L%M!� �@ ��0 �� '�Ife�   

� Cl�	� 6��VH" '�!\@,=�1�0 .     
�" ��� �1#	�� ,�" C@�5 �� �1�E��� 6���� L%M!� �@ #�!� �%� �� � �=%@�+ D�@ # 

� ���1 ="�!� 1!� .�" C@�5 �� Q� �"#���1 m!� #�"�!����5 #��@ 1!� �@ W!@�� # 
� '�Ife� �����1 � <����,=	��@  .� ��� aL%M!� �� �1�E��� �@#��I # F1�\+ �� 

+�Ife�,=�7 ="�!� 1!�!@  .�" ��� �1 '�Ife� ��!� �1 <�l���#	�� ,M!� �@ nn a L%  
Ife� �����1 � <���� �I��� B��V�� '�,=@�� .  

�" ��� �u5�#	�� ,L%M!� �@  k�@ �H%Y C%&=@ # ���R a L%M!�  "M��	+ �@ L%M!� ��,   
H� �1�E���,=	��H�  .� �1�E��� L%M!� � K�" {%5�+ �� �" ��� 8!� ?�� �1,11�0  .fu� "

� 6����� Q�,�"�+!%4��5 <�\+� �!g	� �@ K�" ?�=	: �� =��!+ #� �" �1 1!�!�  �� Q
����H+��
1#F�H+ L%M!� Q� �� �1�E��� �@ ���1� �1 � �1�E��� 1!�   �" K�" ) �" �@ W!@��

����H+��
1 �� Q�( � C\�� �T�=�%@,11�0  .  
  

f�8���9/�7 y05��    
  ���1 �" L%M!�#�" C%3���
 #�%%�+ �!g	� �@ F�k   �" ��0 �� Q� �" W�+�� q�� 

� �T�=�� �@,=	��@  .L%M!� '��E+k!H�� �" L%M!� 9�3%: �+�� �@  " F�1 ��k �1
)Data layer ( <=�OSI� �%&��� ,=	��H� .�" ��17 �� �1�E��� 6���� m!� ��k �1# 

MAC )  �" ��17#��V%� , ( 1��1 1!��.  F!� ��k �1 �+�� )Network ( <=�OSI 
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� �%&���,=	��H�  .�" ��17 �� m!� ��k �1# IP � IPX�� �    Appeltalk��� nn�1�E  
�,1!�  ) . �" ��17#lX	� , .(  t�`+� �!g	� �@ L%M!� ^�!+ �=� �1�E��� D���!T&�

+�Ife� ��3@ Q� =\l� �@ �X@�� �1 D%H\+, a�+�� ^�!+ �=� �1�E��� D���!T&� �@ 
��� '��E�� .  

  
  ��, of��� 1��!� �� �" D���!T&� #L%M!�   �@ 6��7 1�!��@ �!A� aK�" �   

Broadcast ���  .�" ��3@ F!�E�#+�Ife� , 8!� �� Broadcast �" ��� F�H+ �1 
� �@�i�,=��@  .1��!� ?%	: �1#"�T��1 a,&� ����1 '�Ife� <���� �@ ��%� ,H� , =��1 

��@ �� '�Ife� �5#�: 35 ,� ,=��H� <���� �3��@  ."�07 F=I C%&=@, �3� B��1 � 
 '�!\@ '�Ife� <���� �@ F�=Y� �g� 1�!� ��T��1 a'�Ife� �=		5 �����1 ��!" �@

broadcast� ,=��H�  .fu� " 1��� ��� �@ ��T��=�� ��� =�=� �+!%4��5 �5 6��� �"
�,+�Ife� ��3@ Q� a 1!� , 8!� �� Broadcast��@ #� ���, ��� �1 1!� �!�j � 

� <����,1��1  .���Y�@ � 1!� �3%& �1 �g� 1�!� �+!%4��5 61�V�� �@ �1�Y �" ��0 ����# 
1!@ =	"�!� 67 �@ W�+�� .�" ��3@ ?���@�	@#+�Ife� , 8!� �� Broadcast ���1��!� �1 
���� �@ ��%� ��T��1 Q�,�" B`@ ���� �@ 1!� #@ �3� �� � ����1 �� ��� ��!" � 

a=	��@ ����=� 1!�� F�k ���	� '�Ife� �=		5 �����1   � �1�E���,=�1�0  . 

� ��3@ <���� �@ �1�Y �" L%M!� �� � K�"#+�Ife� , 8!� �� Broadcast��@ # ���� 
�" �	HT�# ��!j �1 1!�!� Broadcast� ,=	��@ .  
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  H� F�*�� �� m!� '�%GHI �+�� ,="1  .+�!R �1,=�� ��17 �5  z`i� ��T��
@���%3� �@ �1�Y �+�� a 11�T�,+�Ife� ��3@ ,1!@ ="�!`� �g� 1�!� . 0��� , �1 m!� 

����=� =\Y ���1��!�#1!@ ="�!� <7 �=�� ��%3@ a =��@ �g� =� �T�=�� �� �" ���  .
&�,+�Ife� �&1�� o=" ��%���� ,�" B`@ ?%@ # �g	@ K!GX� a=��@ ��� Q� '��E�� 
H�,=�7  .M!� 1�!��@ o=" �@ �" L%  

=�� �=� �w�I m!� C�i� �@.  
�" L%M!�# LANp!&!	�+ ���� �@ # packet-switching� �%&��� ,=	��H�  .

� 1�*�� �	HT� �1 ?%@ W�+�� Q� L%M!�,=��H�  .�" ��3@#+�Ife� ,�%&��    Q� �1 
 �Y!� CA� )���@ (� ��%�t,��V%� ��17 a=�1�0 ,) MAC (�!� �=" �1 1!�!� �=�

�3%& �@ ���1� �1 � �=�,�" ��17 �� # <�=� �1 1!�!� Lookup ) !*�3� ( �3��l�
�,11�0  .�" ��� �1# LAN	�� ,+�Ife� ��3@ Q� C��� ���+� D��� �" a���+� �@ , 

 ��� ��� .+�Ife� ��3@, 6�!	I Q� C��� m!� )�=" (C��� � ���  '�Ife�
��3@ �=��%0 � �=	���� ��17 �@ W!@��+�Ife� ,��� .  

�" L%M!�#	�� ,�" ��3@ �@ #+�Ife� ,@���%3� �!g	� �@ , �� ��� �1 1!�!� Q%���+ 
� �1�E��� ��� q�� ��,=	��H� .  

• Cut-Through   
• Store-and-forward  
• Fragment-free   

�" L%M!�#   Cut-through+�Ife� ��3@ z%`i+ �� S
 �GR��f@ a , L%M!� ^�!+ 
 ��17 aMAC  �!� �=� � ,1!�  .��� ��%�t �� S
# C��� �5 '�Ife� ���@ B� 
� ��17,HI �GR��f@ a=	��@ n�" ��3@ <���� '�%G#+�Ife� ,l� ��0 �@ nnns7 =\nnn�� 

    � ,11�0 ) .�" ��3@ ���� �����1 �@ 6��VH"#+�Ife� , L%M!� ^�!+ .(   ��!+ �@ 
�" <��	5 1!�� F=I �@# ��X� ���@ '�!R �1 F�k am!� q�� �1  �" L%M!� # 

1���# H� �1�E��� m!� q�� �� ,=	��H�  .  
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�" L%M!�# store-and-forward+�Ife� ��3@ F�H+ a , � ��%�t �e!@�� ���@ �1 �� 
���@ �@ W!@�� '�%GHI, ��X� )CRC ( <���� �� CY �� �e!@�� CM�3� ���� �

1�1 =	"�!� F�*�� '�Ife� .+�!R �1,�Ife� ��3@ �5 +,���1 # ��3@ a=��@ ��X� 
+�Ife�,=� ="�!� ����=�� ��1 . .�� �1�E��� �@ L%M!� a'�!\	���%s �1 ��17 MAC a 

+�Ife� ��3@,��@ �� #� <���� =\l� ��0 ,=��H�  . q�� �1 {%5�+ �� �" L%M!� {Gs�
� �1�E��� �=� ��E0,=	��H�  . q�� �� �" L%M!� 8!� ?�� �1cut-through �1�E��� 

� q�� �� ��X� ���@ �AH@ � �=store-and-forward� �1�E��� ,��H� n=	 .  
��,�" q�� �� �T�1 #@���%3� ,� �1�E��� ��H5 �5 �" L%M!� �1 Q%���+ , a11�0 

fragment-free���  . �@�i� m!� q��cut-through �5 '��E+ ?�� �@ �1!@   
+�Ife� ��3@ <���� �� CY, ��� ��%�t 67 ���@ ,1�0 1 .  

�" L%M!�# LAN���1 #�" <=� #j��e �g� �Xl� �� '��E�� ,��V%� ,� ,=	��@ .  ��
� ��� [�i@ �w�j <�j �1 v��� <=�,=	��@ :  

• Shared memory . �" ��3@ F�H+ �" L%M!� �� 8!� ?��#+�Ife� , �%&�� 
1!� �@ W!@�� ���@ �1 � ��%�t �� ,=	��H�  . ^�!+ J��i� '�!\@ m!� ���@


 F�H+�" '�!# L%M!�  )1��� 'k�\+�#���� � , ( � �1�E���,11�0  . �1
��@ �e!@�� '�!
 QH�@ �g� 1�!� '�Ife� ���1�# =	"�!� <���� =\l� ��0 

=� .  
• Matrix .���1 �" L%M!� �� 8!� ?��#��� Q�  )�!+ (G��1, �1!@ =	��� S��+�� 

�" '�!
 �5#1��� #���� � ,� ;XY �� �T�=H" ,=	��H�  .� ��3@ Q� ��%���
+�Ife�,�� �@ #1��� '�!
 #a=� �1�1 z%`i+    ��17 MAC <�=� �@ 67 

lookup���� �g� 1�!� '�!
 �+ �3��l� ,11�0 z`i� 67  . L%M!� ���1� �1
GA� �1 � ��� d��e �� �� W�+�� Q�,;XY �� �T�=H" �" '�!
 �5  �, a=		5 

� ���Y�@,11�0 .  
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• Bus Architecture . ?�� �1�*@ �" L%M!� �� 8!� # ��� Q� �� �1�E��� 
 )�!+ (G��1 <�l��� �%3� Q� �� a,) Bus ( �� �1�E��� �@ m!� �%3� � �1�E���

TDMA  � ����x0 J����� �@ �" '�!
 F�H+ ^�!+ ,1!�  .�" L%M!�# m!� 
��@#���1 �" '�!
 �� Q� �" #R�\��� �g��j Q� ,� ,=	��@  .  

Transparent Bridging   
5��" L%M!� �u# LAN	�� , D�3%� �� ���+� �@ # F�� �@ transparent bridging 
��@# ��17 <��=� 1�*�� lookup� �1�E��� ,=	��H�  .p!&!	�+#�%01�� 6���� m!� # 

V%: �"#  �" ��0 CA� �@ �X@�� �1 # �� ��� ����=� ���Hj 6�=@ a ��� �1 1!�!� 
� D"���,=��H�  .p!&!	�+#��1 m!� #
 ��� '��E�� B`@ v	:  

• Learning  
• Flooding  
• Filtering  
• Forwarding  
• Aging   

  
p!&!	�+ 1��GHI �!A�#��� ��� [�i@ m!� :  

• �" '�!
 �@ �" �	HT� F�H+ � �=� ���w� ��� �@ L%M!�# C\�� L%M!� 
=� =	"�!� .  

•  ��0A�� �@ # �	HT� ?%&��  ) �	HT� A(+�Ife� a,��@ �� #�1 �+!%4��5 nn�T    
 ) ��0B  ( �T�1 �	HT� �1 ) �	HT�C  (� <����,1��1  .  
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• +�Ife� ��3@ ?%&�� L%M!�, ��0 �� �� A� �����1 ,=��H�  . ��17MAC 67 
 <�=� �1 �� 67 � �=� �=��!�Lookup �	HT� A� ��%�t , =��H� . ?�=@

?���� �!A� �� L%M!� {%+�+   ��0 A  "�07 ,� ��0 �=	�7 �1 �0� � �1�5 �=%
 # 
��@ '�Ife� <���� =\Y# ��0 A 67 ��17 �@ �X@�� �1 L%M!� a=��@ ����1 �� 

G�i�, ���1 ="�!`�  . �� m!� =	�7��Learning� ,=	�!0  .  
•   i��1 L%M!� ��	�� �@ ��!+ �@, ��0 CA� �@ �3� B+�Ife� ��3@ Q� a1��=� , �� 

��@#�" �	HT� F�H+ # ��� �1 1!�!� ) �	HT� V*@A��%�� �5  "��, ��0 �� 
�"#'�Ife� <���� �@ F�=Y� 67 �1 1!�!�   ��� �1!H�  (.Q� <���� =	�7��   

+�Ife� ��3@,�!g	� �@ aL%M!� ^�!+   ��@ ��� ��0 Q� ?���� # �	HT� F�H+ 
 a �"Flooding� �=%��� ,1!�  .  

•  ��0B+�Ife� ��3@ ,+�Ife� ��3@ Q� � �����1 �� , 6�!	I �@ �� 
Acknowledgement��@ # ��0 A1�5 ="�!� <����  .  

• +�Ife� ��3@,&���� , ��0 ^�!+ B� L%M!� �@ ,=��  . �1�Y L%M!� a6��� ?�� �1
 ��17 61�5 ��%�t �@MAC ��0 B <�=� �1 Lookup�	HT�    C� ,=��@  .

��!+ �@ ��0 ��17 �� L%M!� ��	�� �@ A"�07 ,+�Ife� ��3@ a1��1 ,�H%l�3� ��  "
��@#1�5 ="�!� <���� 67  . ��0A�	HT� �1 , ��0 �@ �3� '��E�� B ���Y 

� v%M!� ?���@�	@ a1��1,+�Ife� ��3@ <���� �!g	� �@ �3��@ ,�	HT� �1    �@ �� 
=%M�H� C\�� �T�=�� . m!� =	�7��Forwarding%��� � �=,1!�  .  

• +�Ife� ��3@ ���1� �1,=�@ # ��0 �� A��@ <���� �!g	� �@ # ��0 B  L%M!� �@   
�, ��0 ��17 �� v%M!� ��	�� �@ ��!+ �@ a=�� B"�07 ,+�Ife� ��3@ a1��1 , 

�H%l�3� m!� "��@# ��0 B=� ="�!� <����  .  
•    ��0C+�Ife� ,��@ L%M!� d��e �� �� # ��0 A� <���� ,1��1 . ��17 L%M!� 

MAC ��0 C <�=� �1 �� Lookup �	HT� A� ��%�t , L%M!� a=��H� 
 ��0 ��17A� z`i� � ��3��1 �� , ��0 �1 �5 11�0 A � C �	HT� Q� �1 
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=���1 ���Y .��%� ?���@�	@# �	HT� W�+�� �@ A <���� �!g	� �@ �T�1 �	HT� �@ 
 ��0 '�Ife�C1!@ ="�!`�  .�j �� L%M!� {%+�+ ?�=@�" ��3@ �5#+�Ife� , 

�" ��0 ?%@#� ����H� �	HT� Q� �1 1!�!� ,=��H�  . �� m!� =	�7��
Filtering  � ,=	�!0  .  

• Learning � Flooding�" ��17 aL%M!� 67 '���!H@ � ����� ���1� # MAC 
 <��=� �1 �� �" ��0 �@ W!@��Lookup� ��%�t ,=��H�  .���1 �" L%M!� �u5�# 

��5 �g��j,� �@ ��� ��%�t �!g	# <��=� Lookup� ,=	��@  . �	%�@ �!g	� �@
���#H�=Y '�Ife� a m!� �g��j , !*�3� =	�7�� �+ oxj m!� <��=� �� �+ 

1��x
 F�*�� ������ � <!l�� 6��� Q� �1 �" ��17 ?���� � . v%M!� �!g	� ?�x@
��� �� �", F�� �@ aging� �1�E��� ,=	��H�  . Q� ��%����Entry��@ # ��0 Q� 

 <�=� �1Lookup   � ���w�,11�0  a   �1�1 �3� ��� 6��� Q� 67 �@     
�,1!�  .� ��3@ �5 6��� �"#+�Ife� ,� �����1 ��0 Q� d��e �� , 6��� a11�0 

� F�T	�@ �g� 1�!�,11�0  .���1 L%M!�#=	@��%
 C@�Y �H��+ Q� Q� # �@ �5 �1!@ 
� �I, a1!� Entry�" # <�=� �1 1!�!� LookupR�� 6��� '=� �5 , 

� ������ ���7 �@ �� � �=i� �1�E��� ���7 ��# =�1�0 oxj a��� �=i�  . oxj �@
Entry�" #���w�%s #��� C@�Y �g��j annn��@ �1�E# ���� Entryi%@ �" nnn�� 

  � ,11�0  .  
 �	HT� ��0 �1 am!� <�u� �1A�" �	HT� � ����x0 J����� �@ �� # A � D '�!\@ 

Cl�3�� ,=	��@  .�" ��� �1#	�� <7 �=�� ,��0�" aL%M!� �@  ���1# �	HT� 
R�\���,  ��� 1!`@ W!@��  .��%� � oxj F1�\+ 6���� {%+�+ ?�=@#'�%GHI �@    

Filtering1!@ ="�!`�  .  
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	�"�
%�A���- " � ��N�	�   
�" ��� �1#p!&!
!+ �@ # ����� )Star ( {%5�+ �� �Bus� � Star�� ,I ��  �R�	

GR�,� �5 ��� ,��� L%M!� �� � K�" a11�0 ��� 61���� ��5 �� �I�@ =��!+  . ���
� ��� =%	5#D%��@ ����1 �� ��� ������ �@ :  

  
+�!R �1 am!� <�u� �1, L%M!� �5 A �� � C �@ �" ��0 F�H+ a=�1�0 ���!� C�i�# 

�" L%M!� �� Q� �" �@ C\��#���0 =	"�!� ���Y m!� <���� �%h�+ �A+ V%� m!�  .
�" ��0# �T�1 L%M!� �@ C\�� )B (1!@ ="�!� 1!� '��=� �M��� �@ �1�Y ?5�H5.  �1
+�!R, L%M!� �5 C   1���� ="�!� ��5 �� ��� F�H+ a11�0 ���!� <���� �@ . '�!R �1

��@ �T�1 �	HT� 61�5 ���w�# L%M!� W�+�� A � CY�E+� �: ,1���� ="�!� .  

  
+�!R �1 a m!� �&�j �1,�� �5 , ?5�H5 ��� a 11�0 ���!� <���� �@ �" L%M!� �� 
1!� '��=� �M��� �@ �1�Y1!@ ="�!� .T�3@�� �&�j �� ��� am!� �	HT� 6�1V�� �@, 

 8!� Q� � ���� �Xl� Q� �@ "������, "��� �=� 1�*�� .  
T�3@�� C�i� Cj �@,+�%GHI , �T�1 C�i� a�Xl� Q� �@ ���#� 1!�!@ ,=�7  .

fY �5 ��!T��H" "CA� � ��17�� ���=	H�!" '�!\@ �" L%M!� a=�1�0 �����   Q� �" 
��0 ���" #� ��07 ��� �1 1!�!� ,=�1�0  . v%M!� F�H+ a�=� 1�*�� ^���� �@ ��!+ �@

 Q� �1 �"Loop� C\�� �T�=�� �@ ,  =�1�0  .�&�j ?%	: �1,+�Ife� ��3@ Q� , 
�%M!� ^�!+ ��� ?�H� a��0 Q� ^�!+ �=� <����,=��@ �=�7 �T�1 �	HT� ��  .  
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  fu� " ��0 �5 =%M�H� ���B L%M!� �@ A��@ '�Ife� <���� =\Y � C\�� # ��0 B 

 �	HT� �1 1!�!�B=��@ ����1 ��  .L%M!�   A���	� , ��0 �@ �3� A ?���@�	@ a1��=� 
+�Ife� ��3@,��@ �� #�" ��0 ���� #�" �	HT� �1 1!�!� #�1 1�5 ="�!� <���� �T .
+�Ife� ��3@,�" �	HT� d��e �� �g� 1�!� # A �� � C  ��@# �" L%M!� ���� )B �� � 

 C (1�5 ="�!� �5�j . L%M!�B ��0 aB <�=� �@ �� Lookupw� 1!� nnnnn���        
 �,=��H�  ) .��@# �	HT� A .( L%M!�C ��0 ��17 B��%�i
 �!g	� �@ �� , �	HT� 
C<�=� �1  Lookup1�5 ="�!� ��%�t 1!�  . �" L%M!� �� F�=��%" ��	�� �@ ��!+ �@

���	� 6!	5�+, ��0 ��17 �@ �3� A �	HT� a =�� �1���%� ��=@ B��@ # 61�5 �=%
 
 ��0A���@ 1�!� , ���0 ="�!� ���Y  .+�Ife� ��3@ v%M!� �", �� �=� <���� 

�1=*� � �����1 "��@ �� 67#��� �" �	HT� ���� 1�5 ="�!� <� ) . �!	" F�=��%" 6!:
i��1, ��0 CA� �@ �3� A=�� �1��� {35 ��  ( v%M!�A+�Ife� ��3@ ,&���� , ^�!+ 

�1=*� � �����1 �� �" L%M!� �� Q� �" "��@ �� 67#� <���� �" �	HT� ���� ,=��H�  .
X���� ?%	� �1, 8!� Q�  "T�E�7, ��i���  " ��� �=� 1�*�� .m!� ^����  �@  1�*�� �I

�%���+ C�i�,=� ="�!� ��� �1 . p!&!	�+ �� m!� C�i� Cj �!g	� �@ # F�� �@ 
Spanning trees� �1�E��� ,1!� .  

 
Spanning tress   

�!g	� �@#�%Ti%
 # �G�3� ��  "T�E�7,��i��� "  ��� '��h� ���� � , �@ �X@�� �1 
Looping �5�� DECG�+��
 , F�� �@ STP(Spanning-tree Protocol ( ��

 ��� �1!H� 1�*�� . �\`i� �@ m!� C�+��
~��,|d �3�!� ^�!+ IEEE   1��=����� 
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��� �=�.  Spanning tree D���!T&� �� STA(Spanning-tree algoritm (
� �1�E���,=��H�  .���@ m!� D���!T&�,���1 L%M!� Q� ��7 1�5 ="�!� # Q� �� B%@ 
��@ �%3�#@�%��1 ,��� ��0 Q� �@ ���  .�"�%3� 1!�� '�!R �1# ?����@ a1=��� 

9��� F�=5 �"�%3� ���� �@ �3� �%3�  '�%GHI �!A� STP��� ��� [�i@  :  
• v%M!� �" �@  � �I!H*� a# �" �\`i� �� )ID (� �1�1 �3�,1!�  .��, �� 

��@ �" �\`i�#�" �\`i� ���� � L%M!�  ��@ # �1�E��� �" '�!
 �� Q� �" 
�,11�0 .  �\`i� aL%M!� BID(Bridge ID (���1 � �=� �=%���# �i" 

��� ���@ .��@ ���@ B� � ��!&�� 61!H� z`i� �!g	� �@ ���@ �1# 
 ��17 61�5 z`i�MAC� �1�E��� ,11�0 .  �\`i�  �%@ �1V��� a�" '�!
 , 

 ���. ��@ �T�1 �%@ �1 � ��!&�� �@ W!@�� '�H%g	+ �!g	� �@ �%@ B�# 
 ��@ ���H� Q� ��\���#��� �g� 1�!� '�!
  .  

• ��@# Q� �%3� �" Path Cost� ���A� ,11�0  . �@ m!� ������
 ���A� �!A�
�"1��=����� ����# �3�!� ^�!+ �=� �M��� IEEE���  . ���A� �!g	� �@

 am!� �1�l�|,��� �%��h �1 �%@�T�  )�%��h �1 �%@�T%0 Q� (�	�
 �@ ��# =��@ 
l+ a '�!
 �@ �=� C\�� �	HT�� D%3,=	��H�  . <�\+� Q� ?���@�	@|� �%@�T� 

���1 a �%��h �1# Cost�@    6�V%� |�� ��� )|,���D%3E+   �@ |� .(  �!g	� �@
�" ��� �I�� B��V�� �@ 6=� N	"�H"#�+!%4��5 #  1��=����� Cost V%� 

� [fR�,11�0  . =�=� ��1�l� ��� <�=�STP  Cost� 6�i� �� ,="1  .       
 )��=l� Path cost  �, ��� ����=� ^�!+ �5 �1!@ ��!`&1 ��=l� Q� =��!+ 

� z`i� � r���+, 11�0  ( 

BandwidthSTP Cost Value
4 Mbps 250 

10 Mbps 100 
16 Mbps 62 
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45 Mbps 39 
100 Mbps 19 
155 Mbps 14 

622 Mbps 6 
1 Gbps 4 

10 Gbps 2 
• L%M!� �" =	�7�� #�`��� �!g	� �@ �� �"�%3� K#� �5 ��� , �" ^�!+ �3��@ 

� ��s7 a11�0 �1�E��� �" �	HT� �� Q�,=	��H�  . ���� ^�!+ m!� '�Ife�
 F�� �@ ��� C�+��
 Q� �� �1�E��� �@ � �" L%M!�BPUD(Bridge 

protocol data units (� ����x0 J����� �@,1!� .   Q� ������ BPUD   
 ��� ��� [�i@:  

�  Root BID.   ��
  m!� ����BID �@ W!@�� Root Bridge��� # �� 
� z`i�,=	5  .  

�  Path Cost to Bridge .  ���3�root bridge� z`i� �� ,=��H�  .
fu� "+�!R �1,�1�1 �5  e d��e �� ,�@ �	HT� �� 61!H�   �I�� , <1��� |�� 

��@ �%��h �1 �%@�T�# �@ 6=%�� Root bridge ��=l� a =��@ cost    '�!\@
)|}+|}+�=�~ (� ��=@,=�7  .�	HT�, �@ �5 Root Bridge ��� C\�� 

���1# Cost��� �ER <1���  .  
� Sender BID   .  �\`i�BID �=		5 <���� L%M!� BPDUz`i� ��    
�,=	5  .  
� Port ID .  �=		5 <���� '�!
BPDUz`i� �� L%M!� �@ W!@��          
�,=��H� .  

 z`i� �!g	� �@ �" v%M!� F�H+�" �	HT� ?%@ �%3� ?����@ 61!H�# a'��E�� 
��@ ���!%
 '�!\@#�T�=��    BPDU� <����,=	��H�  .�%M!� ��%����, Q� BPDU 
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 ��)�T�1 L%M!� �� (� �����1,1��1   V%: 67 �� ����	� �5 #��@ 1!� �5 ��� # <���� 
a��� �1�5 �1�E��� �	HT� 6�H" �1 '�Ife�   BPDU rY!�� �� 1!�  )��� �@ �

H� <����� �" �	HT�, =��H� (   �� � BPDU@�%��1 �!g	� �@ �" L%M!� ���� , �@ 
1�5 ="�!� �1�E��� �" �	HT� .  

•  Q�Root bridge�"=	�7�� ���� �@ # BPDUK�`��� a�" v%M!� ?%@        
�,11�0  . 6�!	I �@ �� 1!� v%M!� �" �=�@� �1Root� �g� �1 ,1�%0  . ��%����

��@ L%M!� Q�# � C\�� ��� �@ ��@ ?%&��, Q� a11�0 BPDU ���H�@ �� BID 
 6�!	I �@ �5 1!�Root BID� <���� a��� ,=��H� .  �" L%M!� ���� ��%���� 

BPDU� �����1 �� , �@ �� 67 a=���1 BID� �e!@�� # 6�!	I �@ �5 Root 

BID� �3��l� a=�� �1!H� ��%�t ,=	��H�  .+�!R �1, �5 Root BID =�=� 
��1�#V%��7 �@ �� 67 �" L%M!� F�H+ a=��@ ��H5 ��=l� Q� #fY �5  " �1�5 ��%�t

� ?�VT��� a=��,=	��H�  .+�!R �1, �5 Root BID���1 �=� ��%�t # ��=l� 
��H5# Q� a=��@ BPDU��@ # ���H�@ =�=� L%M!� BID �@ W!@�� Root BID  

� <����,11�0  . =�=� L%M!� ��%����BPDU� �����1 �� , �� a1��1 Root 
&���� ��=l� � �g	��R 1!� 61!@, 6�!	I �@ �� Root BID �@ W!@�� <�=� �1 

1�5 ="�!� ��%�t 1!� .  
•  CA� �@ ��!+ �@Root Bridge �5 1�5 =	"�!� z`i� �" L%M!� ���� a

�" '�!
 �� Q%��=5#���1 ���7 # �@ �%3� ?���"�+!5 Root Bridge���  .
�" '�!
# am!� Root Ports�=%���   � v%M!� �" � �=� ,���1 �3��@ #   Q� 

��!H� =��@  .  
•   35 �: �5 1�5 =	"�!� z`i� �" L%M!�,���1 #�" '�!
 # designated 

 ��� .'�!
 &�\+� a m!� ,�" ��3@ 67 ^�!+ �5 ��� #+�Ife� ,��@ # Q� 
=� =	"�!� �����1 67 �� �� � <���� ��� �	HT� .���R ?���1 �@ " ��!H� Q�

��" '�!
 �# �@ W!@�� 'f�i� F�H+ a m!� Looping=� ="�!� o�e�@  .  
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• �" '�!
# designated �+ �	HT� Q� ?%@ �%3� ?+��"�+!5 ���� �@ root 

bridge� K�`��� ,=�1�0 .   ��	�� �@ ��!+ �@Root bridge���1 # �ER ��=l� 
@nnn��# path cost'�!
 �" a���  	H@ 67 nn'�!
 Q� �&V    designated 

��� ) . �	HT3� �@ �g� 1�!� '�!
 <�\+� �@ W��i� (��@# a�" L%M!� ���� 
Path Cost��@ #���@ �	HT� Q� ,� ,11�0  .+�!R �1,+�!
 �5 ,���1 # 
 ?��+ ?%��
path cost '�!
 �&V	H@ m!� '�!
 a=��@ designated 

1!@ ="�!� �g� 1�!� �	HT� .+�!R �1,'�!
 �1 �� B%@ �� � �1 �5 ���1 # 
 6�3�� ��1�l�path cost ��H5 �1�l� �@ L%M!� a=	��@ BID� K�`+� ,11�0  .  

•  '�!
 K�`��� �� S
designated��@#�" '�!
 ���� a��� �	HT� # 
 6�!	I �@ �g� 1�!� �	HT� �@ �=� C\��non -designated port �g� �1 

=� =	"�!� ����0 .�" '�!
 �� �1�E��� �@ ?���@�	@# designated� , �@ 6�!+ 
=�1�0 C\�� �	HT� Q� .  

• ���1 L%M!� �"# <�=� BPDUF�T	�@ ��51!� '�!\@ �5 �1!@ 1!� �@ W!@��    
=� ="�!� . Q� '�!\@ ��� {%+�+ ?�=@spanning tree �5 �1!@ roor 

bridge  1!@ =	"�!� ��@ �&V	H@ �" L%M!� ���� � �i�� �&V	H@ �5  . L%M!� �"
 �� �1�E��� �@Root Ports �@ W�+�� �@ �1�Y root bridge   �1�E��� �@ � �1!@
�" '�!
 ��#    designated�@ W�+�� �@ �1�Y  �	HT� �"   1!@ ="�!�  . 

  
��� �T z�0u05�� " �7
9"�   

fY �5 ��!T��H" "�����   <=� F�1 ��k �1 �" L%M!� �u5� a=�1�0 OSI�%&���          
�, =	��H� )Data Layer .(���%� "��@,&=� aL%�!� 6�0=		5=%&!+ �� , �w�I �� 

�%&��� �@ �1�Y �5 =�� �1!H�  <=� F!� ��k �1 OSI   ���) .Network Layer .(
���1 �" L%M!� 8!� ?��#1��� �"�� #� �+�� �@ ,=	��@  .  
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+�Ife� ��3@ Q� �+�� ��%����,� �����1 �� ,�" ��17 <��=@ F!� ��k �1 a =��H� # 
=�+�Ife� ��3@ �@ W!@�� �%3� �+ ��i0 =\l� � ��,=��H� z`i� ��  .�" L%M!�# 

�" ��17 �� 1��=�����# MAC �1�E��� =\l� � ��=� ��17 61�5 z`i� �!g	� �@ 
�,=	��H�  ).F�1 ��k d��e �� ( aF!� ��k L%M!� Q� � �+�� Q� ?%@ '��E+ ?���H��

�1�E��� �" L%M!� #F!� ��k   � �`� �� �"��V�# �I�� �@ �1�1 <���� �!g	� �@ �	%�@ 
�" L%M!� �%g� K!GX�#��� F�1 ��k . �%0 D%H\+ �!A�#@���%3� �@ �X@�� �1 ���7 , 

�" ��3@#+�Ife� ,��� �+�� �@�i�  .� ��� ^%A� Q� �1# LAN�" L%M!� a # ��k 
k!H�� F!� "���1#�I�� ,� �+�� �� ��i%@ ,=	��@  .��� ��� ?�� �GI �`� �� �1�E

�"��V��#��� �" L%M!� 8!� ?�� �1 N	%�%M!�  .�" L%M!� {Gs�#F!� ��k   �5�� 
M�"�+�� �&V	H@ a!�3%�,� , �1!@ ������ �" �+�� �� {+��H@ �5 =	��@  ) �@ ��!+ �@

�"��V�� �`� �� �1�E���#R�\��� , N	%�%M!� (  ���1 � #������� �H%Y # �@ �3� 
� �+��,=	��@  .�!A� Pattern matching � caching�" L%M!� �1 # F!� ��k 

��� �+�� Q� �@�i� .N	%+�� C�+��
 Q� �� ��T��1 �1 �" �1   �@ aN	%+�� <�=� � 
� �1�E��� �%3� ?����@ 61!H� z`i� �!g	�,11�0  .�" L%M!�# �@ �1�Y F!� ��k 

V�� �����@#Ife� �� �1�E��� �@ � ��!
 '�!\@ ��V�� �`� 1=*�  F!� ��k N	%+�� '�
�,k�@ �I�� �I�@ ��� ?%H" � =	��@ #�" ��3@ q��1�
 #+�Ife� ,� ,11�0  . L%M!�

�"#��� F�T	�@ �!g	� �@ N	%+�� C�+��
 ^�!+ �=� �����1 '�Ife� �� aF!� ��k # 
 �@ W!@�� <��=�Caching� �1�E��� ,=	��H� .  

j��e �1 a=�1�0 �gjf� �5 ��!T��H",  " L%M!� �# LANp!&!	�+ �� #�" #+��E�� , 
� �1�E���,11�0  .a�=� �1�E��� L%M!� 8!�   ��� Q� �%E%5 � �I�� �@ D%l�3� �%h�+ 

���1 ="�!� <��=@ �� .  
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                                         z�09"� ����'     
 

 z�09"� ) Routing ( ��,0��� ?���H�� �� , �"# Q� �1 ��%� 1�!�  �@ ���
�!g	� ��� �" ��� ���� �@ W�+�� .+�!R �1, 1!�� �" C�+��
 N	%+�� 6���� �5 

1!@ =	"�!`� �1�1 �&1�� �@ �1�Y �"�+!%4��5 a =��@ ����=� .  
 <
&9  
  +�Ife� ��3@ Q� �����1 �!g	� �@ N	%+�� ��, ) packet (  � ��T��1 Q� ��

��@ ��� d��e �� 67 <����#"�T��1 ,T�1 �� �@ � �#� ��� #�1�E��� a'��E��      
�,11�0  .+�!R �1,���1 �H� ��� �5 # �H� ��� ?%@ �1�1 N	%+�� 6���� a=��� �+�� 

���1 ="�!`� 1!�� �" ��� ���� � .@���%3� �!g	� �@ �+�� Q�,+�Ife� ��3@ Q� ,a 
    � ,"�07 �3��@ ,=��@ ����1 �� ��� '�Ife� �!\� �1 F�k :     
•    =\l� ��17  
• �"�+��# ��� �!\� �1 F�k '�Ife� x�� 6���� 6��7 �� �1�E��� �@ �5 ���*� 

�"#� D"��� a��1 ��� �� , 11�0 .     
• �"�%3�#��H+ �@ 1!�!� ,�" ��� # ��1 ��� ��   
• �" ��� �� Q� �" �@ �%3� ?����@# ��1 ��� ��   
• ��=�T� �!A�#���@ � , N	%+�� '�Ife�   

  5�
A�7� ) Convergence(   

  ��@ ��%� 1�!� =	�7��#��H+ ,�"�+�� #1!�!�    F�T	�@ �!g	� �@ ��� Q� �1 
���#�"�%3� ?����@ �� �1�E��� �@ ��� �� ��0��� q�T� Q� 1�*�� � N	%+�� <��=� # 

 1!�!� . m!� =	�7�� F�*�� 6��� �1)M��TH",(=� ="�!`� <���� �@��5 �1�1 a . 
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 {
% �0# 
0�') Default Route (  

   �g� �1 �	�V0 ?%&�� 6�!	I �@ �5 N	%+�� <�=� �1 �=� ��1 1��=����� �%3� Q�
� ����0, 1!�  .+�Ife� ��3@ �",� <���� ��T��1 Q� ^�!+ �5 , �%3� �@ �=�@� �1 11�0 

=� ="�!� <���� ��� B%
 .+�!R �1, �%3� Q� a=��@ ����1 C�i� m!� �%3� �5 
� K�`��� �T�1,11�0  .  

 ���� 
0�' )Static Route(    
  ��1 '�!R �@ �5 DM�1 �%3� Q�,� ��1 N	%+�� <�=� Q� 6��1 ,11�0  . �%3�
�j m!�,Y�@ N	%+�� <�=� �1 ��� <��� �%s W�+�� ���1��!� �1 ,� �=���  ���R  " �@

��1 '�!R,� oxj ,11�0 .  
 ��# 
0�' )Dynamic Route(   

  !
 '�!R �@ �5 �%3� Q� �� ) Q%+��!+� ( F�T	�@ a ��� '��%%�+ �@ {��	�� �   
�,11�0 . �"�%3�#�"�%3� C@�l� �Xl� ��!
 #� ��3�� ,=	��@ . 
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                                   �7 2�9"
#/ z�09"�   

 
     �" C�+��
#�" C�+��
 =�� �=� 1�*�� a�"�+�� �1 �1�E��� �!g	� �@ N	%+�� # 

�am!  j��e �!g	� ?�=@ ,N	%+�� <��=� '�Ife� �&1�� 6���� �5 =�� �=�    ?%@ 
=��H� D"��� �� �"�+�� .�" C�+��
 6!	5�+#+��E�� ,M�" ��� �1 �1�E��� �!g	� �@ , �@ 
j��e a 6!0��!0 1��@�,��� �1�%
 � #��� �=�  .  

  
 z�09"� 3,�> W�	 ". :" ��#  ����      

�� �1�E��� �@ a�+���"�+�� # ���*�  )���3H" ("�07 a��� ��=� ^�!+ �� �, F�k 
�" ��� �!\� �1#� �=%
 �� ��1 ��� ,=��H�  . �� N	%+�� <�=� Q� a���1� �1 �+��

�" ��� ?���� �!A� ���i+ 67 �%&!�3� �5 1�*��#��� ��1 ���  .+�!R �1, ��� �5 
�H%l�3� "C�i� a��� �!\� �1 �+�� a=��@ �=� C\��R�� ,���1 ="�!`�  . �1

+�!R,H� C\�� �T�=�� �@ �" ��� �5 ,� �+�� a=	��@ ,"�07 �3��@ , �1 F�k 
�" ��� �!\�#=��H� �=%
 �� ��1 ���  . ��3�� N	%+�� �� �X@�� ?�� �1)��1 ��1, 

��� ��=� ^�!+ N	%+�� <�=� �1 �"�%3� ( ��!
 N	%+�� �� �)%3� Q%+��!+� ��1n �"�
�� <�=� �1%+nn+��
 �� �1�E��� �@ N	nn�" C�#N	%+�� (��� ann� �1�E,11�0  . 

��� F�T	�@ �@ F�=Y� ���1� �1 �"�+��#��H+ �@ W�+�� �1 1!� '�Ife� ,M�" ��� ,      
�,"�07 6��7 �@ �3� �5 =	��H� ,=�� �1!H� �=%
 �� F�k  .+�!R �1,�%%�+ �5 # 1�*�� 

 11�0)fu� "� C�i� �@ �+�� Q�fHI � �=� ���! ""1 S���� �@ �1�Y,=��� ( a
�" C�+��
#��H+ �@ Q%+��!+� '�!R �@ a��!
 N	%+�� , 8fe� �� 8!w!� ?�� �"�+�� 
1�1 =	"�!� .� a��3�� N	%+�� �� �1�E��� '�!R �1, �� F�k '��%%�+ ��� ��=� �3��@ 

��H+ �1, =��H� <�HI� a �"�+��  )�" C�+��
 �� �1�E��� F=I#N	%+��  .(  
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�" C�+��
 �� ��!
 N	%+�� �1#� �1�E��� ��� o�="� �@ C%� �!g	� �@ N	%+�� ,11�0 .    

• ��=�T� � z%`i+#��!
 # �"�+��   
•  �"�%3� ���A�  
• ��@ N	%+�� �=� F�T	�@ '�Ife� ;��!+# �"�+�� ����   
• p!&!
!+ �!\� �1 �"�+�� ���� �@ d��!+ <!\j# ���   

�� �����@ '�!R �1V#��3�� #��@ '�Ife� <���� �� � �"�+�� ?���� 6���� a�"�+�� # 
���1 ="�!`� 1!�� �"�+�� ���� .�� �@ �� �g� 1�!� �1�1 6��7#M�"�+�� , ^�!+ �5 

� <���� a��� �=� r���+ ��� ��=�,=	��H�  .  
�7 2�9"
#/��# z�09"�   

  8!� �� �� �X@�� ?�� �1 )���0 (��� ��!
 N	%+�� C�+��
� �1�E,11�0  . '��E+
�!g	� �@ �=� �1�E��� q�� a6��7 ?%@ �=HI  ?����    �!\� �1 F�k '���A� � �"�+��

@���%3�,��� 6��7  .  
•  Distance Vector : �%3� ?����@ �"�+�� 8!� ?��   '�Ife� d��e �� �� 

�"�+�� ���� ^�!+ �=� <����#� ���A� a���*� ,=	��H� .  
•  Link state : !� ?�����1 Q� �" �"�+�� 8#� �`3� #  ��H+ �� , ��� �� 

� ���A� 67 �� �1�E��� �@ �� �%3� ?����@ � �1!@,=	��H�  .  
•  Hybrid   :�" C�+��
# N	%+�� Hybrid  �" C�+��
 ?%@ CR�� =j # 

 N	%+��Link state � Distance Vector� ,=	��@  . 
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                                     z�09"� ,�-
% 

 
      N	%+�� )Routing ( ��, ?���H�� �� �" C%3���
#  �@ ��� Q� �1 ��%� 1�!�

��� �" ��� ���� �@ W�+�� �!g	� .+�!R �1, 1!�� �" C�+��
 N	%+�� 6���� �5 
1!@ =	"�!`� �1�1 �&1�� �@ �1�Y �"�+!%4��5 a=��@ ����=�. ��%3@#��=	� �YfI �� , �5 

�=�=�"�%�1 �@ #�" ��� �1��30 #�+!%4��5 #� ��� a=�� ���!%
 ,=		5    �!g	� �@ �5 
���R ?%��� Q� �@ W�+�� " ��17 �@IP��� ��%� 67  . z`i� {GX� ?�� ��&�X� �@

��i%@ {+��H@ '�Ife� �@ �X@�� ?�� �1 �5 =� ="�!�#� ��%� ,=��@  .M�	�7 �!g	� �@, 
�u� ��!H� Q� aN	%+�� =	�7�� �@ N	%+�� =	�7�� �@ �+ �1!H� <��1 �Gj�� �@ �Gj�� �� <

D�!� �	�7 ��i%@ a'�Ife�.  
 =�a' :���
���. z�09"� ,�-
%    ���� ". LAN   

w�� ��� �1, A � B   �+�� Q� d��e ��  ) �+��A ( ���1 �5# S%���	�� �1 E� � E| 
�,=�� �=� C\�� �T�=�� �@ a =��@  .�" S%���	��#m!�  @�i� a�" S%���	�� �# 1!�!� 

�� �@#�" '��5 # =�� �=� �%�+ �+�� 6��1 �5 �1!@ ���  )RJ-45.(   %4��5 nn �+!A  
)�� �@ 1!�!�# ��� A ( a ���Y�@ =\Y # �+!%4��5 �@ W�+�� Q� B   )�n�� �@ 1!�!# 

 ���B(  1��1 ��  . 
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G �PB
' : �+!%4��5)6�@V%�(A 6���� a�!��1 ^� d��e �� ping 200.200.200.5 �� 
� ���+,=��H�  .  

�". �PB
' :  C�+��
IP  C�+��
 �@ ARP) �� �=� ���Y�  '�HG5   Address 

Resolution protocol   ( +�Ife� ��3@ �5 11�0 z`i� �+ �1!H� ��5, F��I m!� 
� ��� �:#   ���  . ��17 �!g	� ?�=@IP � Subnet Mask �+!%4��5 A���@ , 

�,11�0  .��@ m!� ���!��1 �5 ?�� �@ ��!+ �@#� ��1 ��� �+!%4��5 Q� ,��@ nnn a=  
�,+�Ife� ��3@ �3��@ ,��@ # �+��  )Gateway ��� A ( � �+ <����# �� 67 =��!�@ 

���=" �g� 1�!� ��� �@=��H�    )  ��� ��� 1�!� ?�� �1B.(   
��� �PB
' :  �+!%4��5A+�Ife� ��3@ <���� �!g	� �@ ,��@ #a�+��   "�07 =	���%� , �� 

��V�� �`� ��17#��� �@ �5 ��� �+�� S%���	��    A ��� �=� C\��  ). �!g	�
 ��17MAC S%���	�� �@ W!@�� E0 ��� �5 ��� A� C\�� �+�� �@ 67 d��e ��  �=
 ��� . ( ��17 �����1 �!g	� �@MAC �+!%4��5 aA   '��!�A� ARP cache �� 1!� 
���@,� ,=��H�  .ARP CacheGA� a,�g��j ��   �" ��17 �5 ��� # MAC��@ # 

� ��%�t �*�7 �1 �%��h ?�=	:,=�1�0  .  
 ����� �PB
'   :+�!R �1, ��17 �5 MAC ��� �@ �5 �+�� S%���	�� �@ W!@�� A 

� C\�� �1 ��� �=ARP Cache �+!%4��5 A 8!w!� ?�� �=	" =��i� a 1!i� �=%
 
1��� 6��� '=� �5 ���#� W�+�� �� #� �� � ���x0 �+�� �@ # ��17 ?���� �@ �1�Y 

MAC �+�� �@ W!@��  )3%���	��, ��� �@ �5 A ��� �=� C\��  (H�,=��@  . ��!+ �@
 �+!%4��5 a m!� �%�w� �@A<���� �@ F�=Y�  Q� ARP broadcast� ,=��H�  . F�%


&����,
 �1 ,`��
 ?���� ,�5 ��� <�!� ?�=@ {��	�  " : ��17MAC �@ W!@�� 
IP:192.168.0.19 �3%:  ." F�%
 <���� �� S
broadcastz%`i+ �+�� a     

�, ��17 �5 ="1 IP� �@ W!@�� #� � �1!@ ,="1 ���
 am!� ���!��1 �@ �3��@  .
+�� a{%+�+ ?�=@ ��17 <���� �@ �MAC S%���	�� �@ W!@�� E0 �@ �� F�k ���
 a 

 �+!%4��5A1�1 ="�!�  .  
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  ��,G�k1 �� ,��@ �1 �5 , �!��1 ;Y�!� Ping �@ �+�� ?%&�� �1 Time out 
� ���!�,��@ �=� ����� 8!w!� �@ 1!� ,11�0  .1��!� ?%	: �1#1��� 6��� '=� # 

 Q� �5 =%i5 ="�!� <!eARP<����  ��17 <���� �@ �e!@�� ?%��� � MAC �@ 1!� 
 ="1 ���
 67) Live TTL:Time To+�Ife� ��3@ ?%&�� , Ping� �=�7 �� �@   F�%
 
Time out ���1 D%"�!� ��  .(  
VQ�# �PB
' : ��17 <���� �@ �+��IP:192.168.0.1 S%���	�� �@ �5 E0 �3� 67 

�1 ="�!� �� �g� 1�!� ���
 a ��� �=� �1�11 . �+!%4��5 a{%+�+ ?�=@A��H+ , '�Ife� 
+�Ife� ��3@ Q� <���� �!g	� �@ ��%� 1�!�,� �� ���� �@ %��@ � ��# ���1 �� �+��  �, 

=��@ . ��k �@ ��� ��kDataLink+�Ife� ��3@ �5 , ^�!+ �� Ping)  Q�ICMP 

echo request ( ��V�� �`� ��17 ���H" �@ a��� �1!H� =%&!+#a�+�� � ����� , 
=��H� .+�Ife� ��3@,�" ��17 C��� # IP ���H" �@ =\l� � ��=� ICMP echo 

��� �=� z`i� ��� ��k �1 �5 ��� .  

  
 VN� �PB
'   : ��kDataLink �+!%4��5 �@ W!@�� AQ� a  ��3@ Q� �5 =%&!+ �� D��� 

+�Ife�,��@ ��%� 1�!� '�Ife� ���H" �@ �=� �&!345 #�� �@ <���� #GA� ��� , 
 ��� ) ���A.( ��V�� �`� ��17 C��� am!� '�Ife�#�"�+!%4��5 # =\l� � ��=� 

 ) ��17MAC ( ��� ��k C�+��
 61!H� z`i� �%&!�3� �5 ��� 8!� =G%� �       
 )fu� "IPv4 (  �ARP1��1 �=�I�@ ��  .����� �1# B`@ �1 a D��� FCSaD���    ��k

DataLink   Q� CRC �=		5 �����1 ?%��� �+ �1!H� �l�3� �� )�+�� ( �@ �1�Y
+�Ife� ��3@ 61!@ D&�� z%`i+,�����1 , =��@  .  
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V��7 �PB
'  : ��kDataLink �+!%4��5 A��V%� ��k ��%��� �1 �� D��� a , �+ �1�1 ���Y 

�" Q� � �ER#�� �@ � C�=+ <��%*�1 <�	T%� Q� �@ 67 �1 1!�!� #��V%� ^%A� , 
 11�0 <���� ��� .  

 V�N7 �PB
' :&���� <�	T%�, S%���	�� ^�!+ E0 � �=� ����1�@ �+�� �=��!� D���  
�,1!�  . B`@ �=�@� �1 �+��CRC���@ �� 67 , ��=l� �@ �� 67 � CRC �@ �=� ���w� 

 �+!%4��5 ^�!+ D���A  � �3��l� , =��H� )@��� F=I �� 6�	%He� <!\j,D���  .(  
V�	 �PB
'   :��V�� �`� ��17 a���1� �1# =\l�  )MAC ( �����1 D���,���@ a,     

�, 11�0  .@ ��!+ �@ =G%� a1�5 ="�!� �l@�X� 67 �@ �5 ��17 1�!� Q� 1!�� �" 8!�
D���"  ���@ ,+�Ife� ��3@ �@ �+�� 1�!��@ �!A� �+ ,11�0 z`i� a .IP �1 " 8!� =G%� "

+�Ife� ��3@ �+�� � �1!@, C�+��
 ��%��� �1 �� IP�� �@ �5 # ����� <�j �1 �+�� 
1�1 ="�!� ���Y a��� .� 1!�!� �%�w� �� D���+�Ife� ��3@ � ���,� �%&�� # �5 

 �+!%4��5 ^�!+A� ��%�t �+�� ���@ �1 ��� �=� =%&!+ ,11�0 .     
V7. �PB
'   : C�+��
IP���@ , ��17 �!\� �1 F�k IP  �+ �1�1 F�*�� �� =\l� 

+�Ife� ��3@ ��7 �5 11�0 z`i�,��@ #��� �+�� . ��17 ��	�� �@ ��!+ �@IP :
���,���,���,�� a ,�@  1�1 ="�!� z%`i+ 1!� N	%+�� <�=� �� �1�E��� �@ �+�� a=�

� ��� �@ W!@�� m!� ��17 �5# S%���	�� d��e �� �5 ��� E1�H%l�3�  " �+�� �@
��� �=� C\�� .  
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 V7.6� �PB
' : a�+��+�Ife� ��3@, S%���	�� ���@ �1 �� E1� �1!H� �l�3�            
�,+�Ife� ��3@ <���� �!g	� �@ D��� Q� �3��@ ,��@ #=��H� =%&!+ �� =\l� �+!%4��5 .  

�=�@� �1 �+��   ARP Cache��V�� �`� ��17 ?���� �!g	� �@ �� 1!� # �@ W!@�� 
IP:200.200.200.5���@ a ,� ,=��H�  .�!R �1 �1 m!� ��17 1!�� F=I '

ARP cache Q� �+�� a ARP broadcast S%���	�� d��e �� �� E1 �=%
 �!g	� �@ 
��V�� �`� ��17 61!H�#am!�   � <����,=��H�  .  

 V7.6�". �PB
' : �+!%4��5B   Q� �M��� �@ ARP Reply ��17 �!\� �1 F�k ���
 
��V�� �`�#�1 ="�!� �� 1!� �@ W!@�� ��� '��5  1 . S%���	�� a{%+�+ ?�=@E1 

�+�� ��H+ ,+�Ife� ��3@ <���� �!g	� �@ F�k '�Ife� ,M��� =\l� �@ ,���1 ��        
�,=��@  .  

 V7.I0� �PB
' : S%���	�� ^�!+ �=� =%&!+ D���E1���1 �+�� #��V�� �`� ��17 # 
 S%���	�� �@ W!@�� ��=�E1��V�� �`� ��17 � #��5 �@ W!@�� =\l�  ��� '

 �+!%4��5B� ,=��@ .�" ��17 �5 ?�� �@#��V�� �`� # Q� �" �1 D��� =\l� � ��=� 
�" S%���	�� ��#�+��  � �%%�+ , ��17 a =��H� IP�"�+!%4��5 # V0�" =\l� � ��=� 

H� �=%
 �%%�+, =��H�  )+�Ife� ��3@,���R � �1��� �%%�+ V0�"  "� �%%�+ D���,=��H� .(  

  
 V7.���� �PB
'   : �+!%4��5B���@ � �����1 �� D��� a , �!\� �1 F�k CRC �� 

� F�*��,="1  .+�!R �1,���@ C\j�� �5 , D��� a=��� V%�7 �%l�!� �=� F�*�� 
� ����=����1,1!�  .�17 a���1� �1 �IP���@ =\l� ,� ,11�0  . �5 ?�� �@ ��!+ �@

=	@��%
 �@ =\l� ��17# IP�� �@ �=� F�*�� # �+!%4��5 B� �l@�X� a , =G%� a=��H� 
+�Ife� ��3@ C�+��
,���@ ,+�Ife� ��3@ o�="� �+ ,11�0 z`i�  .  
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V7.I	�# �PB
' : +�Ife� ��3@ �5 ?�� �@ ��!+ �@, ���!��1 Q� ICMP echo 
a��� �+!%4��5 B Q� ICMP echo-reply ��17 C��� �5 �� =�=� IP��=�        

 ) �+!%4��5B (  ��17 �IP �+!%4��5 �@ W!@�� =\l� A� ,� 1�*�� �� =��@ ,=��H�  .
�1=*� am!� =	�7�� "� ����+ �!��� ��� �1 �,11�0  . �`� ��17 a�Gj�� ?�� �1

��V��#�" ��T��1 �� Q� �" #� <!e�1 1!�!�  ��T��1 �" � �1!@ �=� ����	� �%3
���R "���@ =	���%�, ARP cache1!� �@ W!@��    �`� ��17 z%`i+ �!g	� �@ 
��V��#� �" S%���	�� �� Q� �" , =��@  ) ��17MAC .(   
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9"� 

 
  �� ����	��,�"���"�� �� #��� '�e�+�� �	%�� �1 ���i@  . ��� 1�*�� �@

e�+�� {��	� ����,\Y� �1 1!�!� 6��@��5 a,�" ���� <���� �@ �1�Y �%�1 W�l� # 
�%�����&�,a  �" C��� �����1 � <���� aK� '�AER �="�i�#+�Ife� , =	: �� ��H5 �1 

�%��h �,=	��@  .e�+�� ���,�%0���@ �@ 1!�!� #+��@�`� '�V%�*+ 8�!�� , �`� a
��V��#��V�� F�� � #e�+�� {��	� ���� ��� a,��@ �� # D"��� ����	�� 6��@��5 F!HI 

��� �1��7 .��,GR� �R�	I �� , 6!	5�+ �� 67 ����	�� 6��@��5 {Gs� =��� �5 D�� � 
��� �+�� a=�� �1!H	� �="�i� .�"�+!%4��5 �"�+��#R�� ,�" F�%
 �5 =	�3" #+�Ife� , 

3� 6���V" �� �1�E��� �@ �� 6��@��5nnR�l� �@ 1!�!� �%nn� ���=" �g� 1�!� =,=	��H� .  
  

��0# =���� 3��	  
  ��@#� 8��� �1�� <�u� Q� �@ ����	�� �1 �"�+�� 1��GHI ���	� ,D%M�H�  .

��@ ��%����#�� , Q� a1!� 6����1 �� E-mail� <���� �� , =���1  �: �@ m!� F�%
 a
� �����1 �H� ���1 ^�!+ '�!R,@�� �%3� �!A� 9 11�0 , '�!R �: �@ m!� F�%
 

� F�*��, a�%�1 �1 1!�!� �+!%4��5 �" 6!%G%� 6�%� �1 �H� ���1 �+!%4��5 ^l� �5 1�%0 
1�5 ="�!� �����1 �� 67.^�!+ F�%
 Q� <���� �@ W!@�� '�%GHI �u5� 9   �+!%4��5 

�=	����  1 � � F�*�� �+�� ^�!+ a�=��%0 �+!%4��5 ^�!+ 67 �����,1�%0 .�"�+��   
��"�T��1# R��,� ,=	��@   D"��� �� ��� <!e �1 �" F�%
 �5�j 6���� �5          

�,=	��H�  .  
  "�07 �!g	� �@,������ a�+�� 1��GHI �� ,���1 �5 =��%T@ �g� �1 �� # ��� Q� 

G��1,R�\��� � ,��� 1!�  .�	5��5m!� 6����� 6   1!� ��5 8!� �@ ��!+ �@ Q� �" 
� �1�E��� ��� ��,=	��H�  .1�=�+ m!� 6����� �1#�+!%4��5 �3%���0 # ���@ <!�i� 

�" [�e �+!%4��5 QH�@ �5 =	�3"#j��e �� �g� 1�!� ,� ,=	��H�  . Q� ��%����
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  G��� �3%���0,��@ ��� d��e �� �� #� <���� 1!� ���H" ,%&=@ a1��1  D*j C
k�@#&���� C��� ,<���� ��� �%��� �u5� a ��@ 67 <��=@ � # =	5 ��� a 6��@��5 ���� 

=� ="�!� . m!� �GI )��@ ��� 1��GHI F�H+ �@ �@��5 Q� 1��GHI �%h�+# ���� 
 6��@��5 (�" ��� �%"�� �@#��@ ���+� ,11�0  .�" ��� �1#+�Ife� ��3@ �" m!� , 

�@��5 ^�!+ �5#�� � <��,��@ a 11�0 #�"�+!%4��5 F�H+ # <���� V%� ��� �1 1!�!� 
=� ="�!� .+�Ife� ��3@ ��17 �+!%4��5 �","�07 �!g	� �@ �� �=� �����1 , =\l� �� 

+�Ife� ��3@,���@ ,1�5 ="�!�  .�" ��� ����� �1 m!� 1�����#j��e a ���+� , � 
��� �1�%
#� �1�� �� 6��7 ,&� =��H� ,��VH"  1�!� '�%GHI B��V�� � ��� q��30 �@ 6

a ��g���  M7��5 ,1�5 ="�!� �=%
 B"�5 ���  . �g� 1�!� 6����� ) m!� <�u� �1 (��@# 
� �V*� ��� �1 1�*�� �@ D%H\+ m!� C�i� Cj,1�%0  .��@ ��� Q�# �" �3%���0 

��@ F�1 ��� � 1�*��#����0�g� �1 6����� 6��@��5����  �,1!�  .	� �@ �1 W�+���!g
m!� ��� � �1�E��� �+�� ��T��=�� �� ����	�� � �T�=�%@,11�0  .  

  
  ��� ��� �1 1!�!� ��T��1 ��	+ a�+��  ����%
 F�H+ �5 #&���� , ^�!+ 

�"�+!%4��5#  �" ��� �1 1!�!� #� �="�i� �� a6����� ,=��H� .   Q� ��%����
G��� a�3%���0,��@ �� k�@ �%��� �@ #3%���0 �T�1 �#� <���� ,�+�� a1��1   ��17 
�=		5 �����1 ���@ �� C��� , ��� �@ W!@�� �g� 1�!� C��� ��	�� �@ ��!+ �@ � 

1�5 ="�!� ���=" m!� ��� �H3@ �� '�Ife� a��� 6����� �1 �" �3%���0 . �1
+�!R,+�Ife� �3%���0 Q� �5 ,��@ �� #�� ,&�� B`@ �1 Cs�� C	��
 �� , 6����� 

�����@ �@ �+�� a1��1 <��,+�Ife� ��3@ =\l� ��17 ,
 �	�� ?�� �@ , �5 1�@ ="�!� 
�� m!� F�%
 �,="1 <�l��� �T�1 ��� �@ �3��@  .@���%3� �@ �1�Y �+�� {%+�+ ?�=@, 

+�Ife� ��3@ Q� �%AR,��� �=� �g� 1�!� ��� �@ 67 ���=" �  .  
��,M�"��V@� �� ,��@ 67 �� �+�� �5 #?%%�+ +�Ife� ��3@ Q� =\l� ,� �1�E��� ,a=��H�   
 ",��
�0# =",!/ " ��� .+�Ife� �I!H*� C��� m!� <�=�,��� C�t [�i@ :  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 305 

• +�Ife�,���=" �!A� �@ �X@�� �1  �@ 'k�\+�   �" ��17 #   �g� 1�!�   
• �" ��!&��#��@ �=� r���+ # <�\+� �"   
• ?%+ �@ W!@�� ?%��!Y �%e �&�j �1 Q%���+ ,��  ��� ^���  

� m!� <�=�,�"�+�� Q� �1 �����@ ^� �"=R C��� ��� �1�� =��!+ #=��@ Q:!5  .
�"�+�� �1#� ��!T@ �1!@ �+ �=%�%
 m!� <�=� ��V@ #@���%3� '�%GHI �@ �1�Y �5 , �1 

=	��@ ����	��.  ���1 �+�� Q� #GR� �E%�� �1 ,��� :  
• GA� �@ '�Ife� <���� F=I ?%H�+,�%� ���7 �@ �5 �3%� �    
• �%AR =\l� �@ '�Ife� <���� ?%H�+     

���� r���� �@ ��!+ �@,<�\+� a�+�� Q� �� �1�E��� CA� ?�����	� am!�    ��� �1 
 ��� .<�\+� �@  �1 <���� �@ �1�Y ��� Q� �1 1!�!� '�Ife� a�+�� ^�!+ ��� �1 

1!@ =	"�!� S��&�@ � �T�1 ��� .��@ �1,�" �H��+ 1��!� #�k  C�+��
 �@ ��!+ �@ F
�"#=� ="�!� F�*�� �+�� ^�!+ V%� a�" ��� �� Q��" �1 �=� �1�E���  . �" ��� �+��

���w�%s Q%���+ �� � ���Ej �T�=�� C@�l� �1 ��#�%Ti%
 #� ,=��H� .  ) Q%���+ �%h�+
 Q%���+ �� CR�j '�Ife� 61!@ F�k �%s ��� �@ �T�1 ��� �@ ��� Q� �1 1!�!�

� �1��@ <�� ��#F�1 ���  .(=	@��%
 <�=� a��� q��30 �@ 6��VH"# � =�� V%� 
� V%� �+�� �=���1�
 6�!+,=@�� B��V�� �3��@  .M�" ��� 1�=�+ �� �g	��R, Q� �@ �5 

� C\�� �+��,��H+ �1 '�%GHI F�*�� �!A� � 8!� a=	��@ ,��� �@�i� �"�+��  . ����	��
4��5 ��� ?���0�V@ 6�!	I �@�+!%#��� �=� C%�i+ ���:!5 ��� 6���V" ��  . �"�+��

�" ��� <�\+� �1#���1 ����	�� �1 ���:!5 #il� ,���� ,���w � #� ,=	��@ .  
  
��7 ���� =���/9�>JK� �   

     \`� �@ ?EG+ d��e �� ��%����,��H+ ,� ���Y�@ , ��=� Q� a?EG+ D�3%� a11�0 
1�!� z`� � �=��%0 ��H+ ?%@ ��=��
� 1�*�� �g� ,=��H�  .  
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� �=� 1�*�� ��=�,Cj��� �3��@   +��E�� ,�1�E��� �@ ��  �" C@�5 �� #3� ,a�" L%M!� a   
�" �%�#�!� #���!"�� � !����5�� a  ="1 F�*��  .�g� 1�!� Cj��� F�H+  �!g	� �@ 
����
�@#��H+ 6��� '=� �1 �g� 1�!� {e�`� � �=��%0 ��H+ ?%@ ��=��
 W�+�� Q�  a 

1!@ =	"�!� �@�h .e�+�� ^� �%E%5,	� 'f�i� ���@ F=I �@ W��i� ,	��%s � , �1 
���Y�@ '=� �1 a�=� ����� '�V%�*+ �� Q� �"#  @�h ��H+ nn1!@ ="�!� � . �" ���@ �@

�!0n� �%g� <���� �nnnn@��, � L%M!� Q�  ..e�+�� ^�,   ���!� C�i� �@ �=� 1�*�� 
=� ="�!� .  

!�!� '�Ife� ����	�� �1 1 )�" F�%
 a K� '�AER#�%�����&� , �  ( ... �� �1�E��� �@
H�3%�, F�� �@ Packet -switching network� �1 �5�j �@ ,=	�7  . D�3%� �1

�" �1�1 a m!�#�" ��3@ �@ C��� Q� �� � F�%
 Q� �1 1!�!� # |������@ , D%3l+       
�,=�1�0 . �" ��3@ �� Q� �"#e� C��� m!�  �@ W!@�� '�If : ��17 a �=	���� ��17

�%�Y!� a�=��%0  �1 ��3@  F�%
   ���@ � ,��� �=��%0 ^�!+ '�Ife� ���1 <����  . �"
�" ��3@ �� Q�# �� m!� Packet� ,=	�!0  .�" ��3@ ���1� �1# ?����@ �� �1�E��� �@ m!� 

��@ �%3� ?�����	� �#=� =	"�!� <���� =\l�  .� �1 m!� '�%GHI D�3%� �@ �3��l
� �g	@ �+ �=%�%
 ?EG+ �1 �=� �1�E���,&� a=�7 ,	�� ��� Q� �1 ,C%&1�1 �1�1 �@        

 )��V� (��@ �=HI#p!&!	�+ �� �1�E��� # Packet switching1��1 1!�� :  
• �� �@ 1!�!� 1!& D%g	+ �@ �1�Y ���#��� k�@ �I�� �@ ��"�T��1 �� Q� �"    

 )G%�, �%��h  (  
• 1+�Ife� ��3@ a��T��1 Q� �1 <���� 1!�� '�!R �, �1�1 �!I �T�1 �%3� �� 

=��@ =\l� �@ �+ �=� .  
GR� B`@ �5 �"�+��,� C%�i+ �� ����	�� ��� , �@ �1�Y a=	"1  "=	@��%
# �%3� 1=*� 

 "�" ��3@#+�Ife� ,� ,=	��@  . �1 �%��+ �%g� W!X� �@ D5�j ^���� ����� ?�� �1
� � �����1�� �@ 1!�!� Q%���+ � '�Ife� <���# DM�1 '�!\@ ��� '��E�� �R�	I 
���@ 1�!�,���0 =	"�!� ���Y .  ���1 �+�� #�" ���=�� #��� '��E��  :  
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• +�!R �1, 6���� �� �5 Internet connection sharing �1 ?%@ 
�+!%4��5#�� �@ �5 # ��=	�� ���7 }~�� a11�0 �1�E��� ��� �=� {\� , �� 

�5 ����� �1�� �+�� Q� 6�!	I �@ ��� �=� C\�� 67 �@ ����	�� ^� �5 �"�+!%4�
�,=��H�  .� �1�� '�%GHI a�+�� m!� <=� �1#� F�*�� �� ,="1  .�1�1   �g� 1�!� 

���@,��@ 67 =\l� �+ #�� ,11�0 ?%%�+ �+!%4��5 �1 ��  .  
• �"�+��#M�"�+�� �%g� ��0�V@ ,��	�� �@ �� Q:!5 6����� Q� �5 C\�� ��     

�,��i%@ {+��H@ '�%GHI a =	��H� #GY <=� �@ �3� �� ,� F�*�� ,=	"1  .
�"�+��#�%	�� ?%��!Y �I!H*� �� m!� , � �%�+ �e!@�� 6����� �@ D5�j 

���1� '�!\@#�%	�� D�3%� ,� �=� ?%+ #���@ �� ,� ,=	��H�  .  
• �"�+��#M�"�+�� �@�i� ��0�V@ , �� '�Ife� Q%���+ �5  D��� ��3j ^l� �1

� <��	5 ����	��,a=	��H�  +�Ife� ��3@ �" 6!%G%� �%��h �" �1 , @���%3� �� ,     
�,=	��H� .  

�"�+�� �� '�3�!� � �������� {Gs� �1#� �1�E��� ^�!�� ,11�0  . �� �������� ?�� �1
� �1�E��� ��� �1 <�\+� �!g	� �@ �+��,1!�  .G��1 ���, d��e �� 6�����  �@ �+��

� C\�� ����	�� ���,11�0  .G��1 ���,���+� ^� Q� d��e �� 6�����               
 ) <�\+� Q�|��base-T }���1 m!� ^� a #<�l��� ¡��    |�� � �1!@ �%��h �1 �%@�T� 

�" C@�5 ��#� �1�E��� ���� �i" �=%@�+ D�@ ,11�0 (  � C\�� �+�� �@ ,11�0  . �@
 �+�� W�+�� �!g	� ����	�� '��=� �=	"1 �M��� V5�� �@)ISP (�, W!X� �� 6�!+ 

R�\���,�" �I�� �@ #1�5 �1�E��� '��E��  .R�\��� ^�, T1 <��=�� ��!H� Q� 
���1 � �1!@ �	%�� ?�� �1# �I�� |,���� �%��h �1 �%@�T�  .��@, ��!+ �@ '�3�!� �� 

� 1!� ��5 8!� � �%��3j �@,V%� �T�1 ^� Q� �� =	��!+ �@   �@ �+�� W�+�� �!g	� 
ISP=	��H� �1�E���  .  
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 '�!\@ m!� ^�BackupR�\��� ^� �1 <���� ���@ �AH@ � �1!@ ,) Ja'"T1 ( 
�,1!H� �1�E��� F�1 ^� �� 6�!+  . ;Y�!� �1 � �Y!� '�!\@ m!� ^� ��	�� �@ ��!+ �@

���Xw�#� �1�E��� ,� a 1!� ,�I�� �@ ^� Q� 6�!+  � ���+ ?%��
 1�5 �1�E�� .  
�" ��3@ N	%+�� �%G@�Y �@ ��fI �"�+��#+�Ife� ,���1 a�T�1 �Xl� �@ �Xl� Q� �� # 

��� �1�%
 �@ W!@�� '������#�%	�� D�3%� ,� V%� ,=	��@  .fu� "�, 1�5 z`i� 6�!+ 
@�%��1 �!A� �5,�"�+!%4��5 #G��1 ��� �� ���� ,G��1 ��� �@ 6����� , �: �@ 
 ��� '�!R .����1 '�3�!� � �������� �u5# ��� ��V�� �`� �� � ��V�� F�� Q� 

��%� <�HI� �!g	� �@ <������nn�" �#�%	�� ,� ,=	��@  .��!Ynn <�=� �1 �=� r���+ ?%  
=	@��%
#�%	�� ��A& �� �+�� ,���1 #��i%@ �@fR #� ,=	��@  .  

  ��,���1� '�%GHI �� # ) ����+# ( � F�*�� �+�� �" �5,a="1 "�07 , Q� ���l��� �� 
+�Ife� ��3@,G��1 ��� �1 ,���  .+�!R �1,+�Ife� ��3@ �5 , ��� �@ W!@�� 

G��1,��%� �1!@ #1!@ ="�!`� �+�� ^�!+ 67 61!H� '�� �@  . �� �!g	� �@ ?�=@
�V%����, F�� �@ Subnet mask� �1�E��� ,1!�  .subnet ��17 Q� �@�i� IP 

 '�!\@ {Gs� � �1!@���,���,���,����  .� FfI� �+�� �@ m!� ��17, �5 =��H� 
�" F�%
 F�H+# ���1 �5 �=��%0 �� � �=	���� �@ W!@�� #�1 J��i� ��17 Q�    ���0 �� 

� <��,��%� � �1!@ �@�i� ��� Q� �@ W!@�� a =	��@ #��@ ���7 <���� �@ # ��� Q� 
1��=� 1!�� �T�1.  

  fu�  "�+!%4��5# ��17 �@ |�,� ,�|,����%
 ,��@ �� # ��17 �@ �+!%4��5 
|�,� ,�|,��� <���� ,1��1  .�" ��3@ F�H+ 6���� �1 �5 �+��#+�Ife� ,a���    ��

�" ��17 �1 <�� ���0#� �l@�X� �� �=��%0 � �=	���� ,+�Ife� ��3@ � =��H� , �@ �� 
��#G��1 ��� ,���1 ="�!� �T� .  
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          7�1-�0# G ,HU' 6�  ��  
�� �+��,M��"�T��1 �I!H*� �� ,� �1�E��� ��� �1 �5 ��� ,1!�  . aK�"

M�" <�	T%� �+�� � L%M!�,��@ �� ���7 � �����1 �" ��� �� � �"�+!%4��5 �� �� # 
�" ��� �� � �"�+!%4��5#� <���� �T�1 ,=���1  .� 1!�!� ��T��1 ��	+ �+��, �5 =��@ 

fe� ��3@ Q� �%3� �@ �X@�� �1+�I,�%0 D%H\+ #� ,=��H�  .�@   '�%GHI F�*�� �!g	� 
� �"�+�� a m!�,"�07 8!w!� �1 �@ �3� �3��@ ,=	��@ ����1  : ������ � �" ��17

��� .  
�� ^�!+ ��%����,��@ 6�������1 �� #� <���� !� <�� Q��+ '��5 Q� �H� , a 11�0 

��17 ��,� �1�E��� ��� d@�X� , =��H�  " :6���+�%�  6���� 6�@��'����%H� �:!5 � Jf
 
||� " ���1 m!� ��17# 61!H� �=%
 6���� �e!@�� �3
 ���1� �@ �5 �1!@ B`@ ?�=	: 

1�1 ="�!� �� m!� ��17.  �3
 =5 �� �1�E��� ,   � Q��+ '��5 <���� �1 �I�� �I�@ 
� �g� 1�!� z`� ^�!+ 67 �����1, =��H� .&�,�j ,+�!R �1 ,�3
 =5 �� �5 ,D"  

 6�@�%� a 6������ 6=� z`i� �@ ��!+ �@ Q��+ '��5 �����1 6���� a 1!i� �1�E���
���1 ="�!� 1!�� V%� Jf
 � �:!5 a .  

lX	� ��17 8!� Q� m!� ��17,���  .��� m!� ��17,��@ �� # '��5 �����1 
� z`i� a Q��+,=��H�  .�@ m!� ��17 ��V%� ��17 Q�,=� ="�!� ^+��  .  

1 �� Q� �"��"�T��#�@ �5 1!�!�   ���   � C\�� ,���1 a=�1�0 #��V%� ��17 Q� , 
�,=	��@  ."�T��1 ^�!+ � �1!@ 1�E@ �\A	� m!� ��17, C\�� ��� C@�5 �@ �5 

=� ="�!� ����0 �g� �1 a��� .fu� "+�!R �1,���1 �H� �+!%4��5 �5 # ��� '��5 Q� 
)NIC (�,���1 m!� '��5 a=��@ #��V%� ��17 Q� ,HM�1 , CA� Q� �1 �5 �1!@ 

 ��� �=� ��%�t �g��j �� ��� .��V%� ��17, ��17 �5 MAC( Media Access 

Control (� �=%��� V%�,���1 a1!� #� ���@ �� Q� �" �5 �1!@ B`@ �1 ,=	��@  .
� z`i� �� ��� '��5 �=���� �5�� a���@ �� ?%&��, =��H�  .� ���@ �� ?%��1n Q  

@�� <���� ���H���� ��� '��5 �@ W!.   
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    � �+!%4��5,���1 =��!+ #lX	� ��17 ?�=	: ,=��@ �gA& Q� �1  . m!� �%�w�
� m=R V%� ��`�� �@ �X@���1,=	5  .fu� "� z`� Q�,���1 =��!+ #�3
 ��17 , a

�%�����&� �3
 ��17 a?EG+ ���H�, �  ...=��@ .�" d��e ��  �" ��17 �� Q� # m!� 
F�%
 <���� 6������@ #���1 ="�!� 1!�� �H� .  �" ��17#lX	� , �@�i� V%� ��!%4��5 �1 

� ��5 m!� D�3%�,=		5  .�" <=� �� ��� ?�H� ����� ?�� �1#"1 ��17 '��E�� , �� � 
�" C�+��
#�" ��� �@ W!@�� #11�0 �1�E��� 6��VH" �!X@ '��E��  . �@ <�\+� 6��� �1

���1 �H� a ����	��# �5 �1!@ ��17 Q�  C�+��
 ��TCP/IP��� �=� d�i�  . �1
+�!R,���1 �5 #� Q:!5 ��� Q� , C�+��
 �� ��� ?�H� a =%��@ NetBEUI 

� �1�E��� ����������,=%M�H�  .� �+!%4��5 Q� <�j��@,���1 =��!+ # ��17 ?�=	: 
lX	�,1�5 ="�!� z`i� �� m!� ��17 {&�Y �=� �1�E��� C�+��
 �5 �1!@ . 

  
��V%� ��17,Q� � ��!%4��5 ,lX	� ��17 Q� �@ �3��@ ,11�0 C�=+  . ��17 ��

lX	�,��@ ��� �1 #� �1�E��� '�Ife� �����1 � <���� ,11�0  .��@# ��17 �="�i� 
��V%�,� 1!� �+!%4��5 , �!��1 �� =%��!+ IPCONFIG )  ��=	������ �XP ( �1�E���
=��H� .  

  
  

 �7 2�9"
#  
     "�07 a�+�� �E%�� ?���H�� � ?%&��,GA� �� ,� �5 ��� , <���� '�Ife� �3��@ 

=�1�0.  
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  ��@ �� F�%
 Q� �5 �"�+�� �u5� #@���%3� �H� ,� ,��V%� ��17 �� a=	��H� , 
"�07 �H� �+!%4��5,=���=�  .	� �@ �"�+���" C�+��
 �u5� ���	� �!g# �����@ a v��� 

V��#� ,=�1�0  .�" <=� �� Q� �" ���!� �@ �3� �"�+�� {%+�+ ?�=@#"1 ��17 , 
���1#� {��	� ���	� ,=	��@  ) .�" ���@ 1�=�+#+�Ife� ��3@ �" �1 1!�!� ,"�07 a, 

 � =\l� �@ '�Ife� ���1 <���� �!A� ��(...  ���H�� 6�!	I �@ �"�+��  �1 �R�	I ?
� [�X� ����	�� '��l� 6!�� 1�*��,=	��@  .+�Ife� ��3@ �" 6!%G%� �%��h �" �1 �"�+��, 

@���%3� ��,� ,=	��H�  .+�Ife� ��3@ Q� <����, Q� �E%�� ��	+ a�g� 1�!� =\l� �@ 
1!@ ="�!`� �+�� .� �"�+��,=	��@ ?�H� �%3� ?����@ ?���� �@ �1�Y �3��@  . Q��1

i%
 ����%�����&� F�%
 �" ����,� D%3l+ ���:!5 B`@ ?�=	: �@ ,11�0  .�" B`@# 
�1=*� =\l� �1 � <���� �V*� '�!\@ m!� "�" B`@ {%5�+ �@# F�%
 a�T�=�%@ m!� 

�Y�� C�� �%&��,1�5 ="�!� �=%
 �� 1!�  .�" B`@#+�Ife� , �=� ����� Packet 
� 6��7�� Q� �" � �=� �=%���,� Q� �� =	��!+ =�1�0 <���� ��� �%3 . ��� �� 8!� ?��

 �� �"Packet-Switched network� ,=	�!0  .�" ��� �1# �%3� Q� m!� 
R�\���,�" ��3@ �=	���� �+!%4��5 ?%@ #+�Ife� ,�=��%0 �   =�1�0 ="�!`� 1�*��  . F�%


�"#&���� ,�� d��e �� ,^�!+ ����� �1 �+ �5�j ?�H� �%3� 6���V" ��  +!%4��5  �
11�0 �����1 a �=��%0 .��@ �1 ��� ?�H� ��� �1 1!�!� Q%���+ �@ ��!+ �@, 'k�j 

��� �1 1!�!� �R�	I  Mk�@ 1!& ,1��!� ?%	: �1 a=	��@ ����1 �� # �T�=�� �@ �"�+�� 
�� ��� Q%���+ � W�+�� 1�5 =	"�!� �	%�@  ) .�"�%3� �� �1�E���#��@ �T�1 # <���� 

�@ ��!+�@ '�Ife��" B`@ �1 k�@ Q%���+ 1!�� #R�� ,��� ��  (  
  

��.����0# G    
+�!R �1,� �1�E��� ��=	�� C��I D�3%� �� �5 ,�!��1 �� �1�E��� �@ a =%M�H�   

 Traceroute� ,�" ��3@ �%3� =%��!+ #+�Ife� , =%M�H� <��1 �� .  
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 �	
��� ?�
U% +���  
01��30 �@ ��!+�@,%G%� 1!�� � ����	�� +�Ife� ��3@ �" 6!,�@ �%��h �" �1    

@���%3� �!g	�,� a,�"�+�� �� �3��@ #1!� �1�E��� k�@ �I�� �@  .�� �+��# |���� 
�� !�3%�,GR� '��l� 6!�� 6�!	I �@ �5 �1!@ �"�+�� 8!� ?�� �� , �1�E��� ����	�� �1 

�,1!�  .p!&!	�+#j��e �1 �=� ����0 ���@ ,�"�+�� #�
!� �@�i� m!�  �"�+!%4��5 
�,=��@  ) .�" �=���1�
 �� �1�E���#� �I!H*� ���H�@ k�@ �I�� �@ #�" L��!� �� # �
 

 �I�� .( <=� �+�� �1|�����" �=���1�
 �� # ���MHZ MIPS R5000   �1�E��� 
�,1!�  .|��|��� a ,�" <=� �� #�� # ��� m!�  .���1 �1�Y m!� <=�# 6�!+ 

'�%GHI  ���� �%@ 1��%G%� 1��1 �� �%��h �1 �� '�Ife� �.   +�!R �1 , �@ m!� <=� �5 
<�l��� 6���� a11�0 {\� 1!� �%��� � 6�!+ F�H+��+�Ife� ��3@ 6!%G%� , �� �%��h�" �1 

��� ���1 .  
  =	@��%
 <�=� �� �1�E��� �@ �"�+��#@���%3� �@ �1�Y 1!� ,�" ��3@ �%AR # 
+�Ife�,1!@ =	"�!�  .�1 1!�!� ?%��!Y@���%3� ���%� m!� <�=� , ��3@ Q� 
+�Ife�, 1�5 =	"�!� ?%+ ��  .�" ��3@ <���� �� CY#+�Ife� ,^�!+   z`i� �%3� 

^� �+�� a �=�   ) �%3� (M7��5 �g� �Xl� �� �� �� �e!@��,  ���@ ,� , =��H�  . �1
+�!R,M7��5 =Y�� m!� �%3� �5 ,�!
 Di: �� m!� �%3� �+�� a=��@ F�k ,H�  � �1!
�1=*� "1�5 ="�!� z`i� �� �T�1 �%3� Q� .M7��5 �� 6�	%He� �� S
, z`i� �%3� 

+�Ife� ��3@ a �=�,=�1�0 ="�!� <���� �g� 1�!� �%3� ^�!+  . m!� '�%GHI F�H+
���R "�35 �1#� F�*�� �%��h �� ,11�0  . ����+ �+�� �" 6!%G%� m!� =	�7�� a�%��h �" �1

=� ="�!� .  
  "�07,� GA� �,� �" F�%
 �5 , �+�� Q� �E%�� ?���H�� a =�1�0 <���� �3��@ 

��� .��@,�"�+�� �� #a�1��   ���R  "��@ � �1�1 F�*�� �� m!� '�%GHI, �� �T�1 
�+ �=%�%
 � ��i%@ {+��H@ '�%GHI �"�+��# � F�*�� �� ,=	"1  .  
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                                    6�,	� 3��/9"� �08"� 
    

 ���1 �] ��� ��� �+!%4��] 8!� c� �+��# 1��=����� �+!%4��] c� �@�i� �R�	I 
\`�,�" S%���	�� � �1�1 W!X� a�g��j a�=���1�
 �%g� #1��� rG�`� #���� � , 
��� .��@ �] �"�+!%4��] =	��H" V%� �"�+��#���� #�" �����@    ��%� C��I D�3%� c� �@ 

I D�3%� c� '��=� �� a=���1� �1�E��� �1��30 1��@� �1 C��,=	��H� . 

��=�� ��� =	�7��# �����@ ���l��� �@ �+�� Bootstrap  C��� c� � C��I D�3%� a
=	@�_%
#� ��s7 �g��j �1 ,11�0  .+�!R �1,=	@�_%
 C��� c� =��!�� �+�� �] # �=%
 �� 
 a=��H�Setup mode ?�� �1 '�%GHI F�H+� �� S
 � <��� modea  � ,  c� 6�!+
 �`3�backup=	@�_%
 C��� �� # �g��j �1 �� NVRAM1!H� ��%�t . 

���� �� o="#�" ?%+�� #��=�� ���   ��V�� F�� IOS��=�� ��� a #�" �%&��� ��s7 � # c� 
� �+��,=��@  .^�!+ ��� '�%GHI ��� F�k �!g	� ?�=@ �" ?%+�� # F�*�� ��=�� ��� 
 1!� :  

• GHI �AR �� 6�	%He� <!\j �+�� ��V�� �`� 1�_  
• ���l��� � ?����   ��V�� F�� IOS   �g��j �1   
• �%0��_@ � ?����#=	@�_%
 C��� # �@ 1��� �� � ��=�� ��� setup mode   

S
 � �����@ F�=Y� ?%&�� �1 a�+�� 61�] ?��� �� # �@ F!�!� POST  ) �� ����0�@   
power-on self-test ( � �����,11�0  .j �1 m!� �����@ �g��ROM � ��%�t 

M�" ?%+�� �@ CH�i�,��H+ �] ��� ,��V�� �`� �R�	I # �g��j a �=���1�
 �%g� �+�� 
�" '�!
 �#���@ �� �_� S%���	�� ,� �3+ � ,=��H�  . 

a��V�� �`� 1�_GHI �AR �� 6�	%He� <!\j �� S
 ��=�� ��� =	�7�� # ���� �@ �+�� 
� <��1 ��� Cj���,1!�  :  
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• ="� �PB
': �
!� / �'�	
� bootstrap loader �[%�B �. .�!�' 
ROM  .� �I!H*� �@ CH�i� am!� �����@#CH�&��!��1 ��   �3+ �!g	� �@ 

"1��=l� � ��V�� �`�, �%&�� IOS��@ #� �&!A� r���� F�*�� ,=��@  .  
•  �". �PB
': 3
0X| 2�' L�%� IOS. =	@�_%
 ��3*�� '!@ =G%� # 6�_� a

 ��%�tIOS+ �� � ?%%�,=��H�  .+�!R �1,� �] =��@ �=� z`i� �] , �3��@ 
IOS&� 11�0 �l�3� �g��j �1 BG� �g��j d��e �� , IOS BG� �g��j �1 

a =��� 1!�!� c�    �� �`3� IOS �g��j d��e �� �+1�=A� '���_�� �@ ROM 
 =� ="�!� �l�3� �g��j �1 .  

•  ��� �PB
': ��
U��� IOS image �[%�B �.  .� �1 �Gj�� ?�IOS �1 
� �l�3� �g��j,11�0  . ���l��� �� S
IOS+�%GHI � �g��j �1 ,�3%& a67 6=� , 

��V�� �`� �R�	I ��#��V�� F�� � #�� �@ 1!�!� #�Ti��H�   )  �� � �+!%4��]
<�	%��+ (� �1�1 B��H�,1!�  .  

•  ����� �PB
':,��
$0# 2�% ��
U��� /�
!� " �[%�B �. / +- ?�����. . �1 
=	@�_%
 C��� �Gj�� ?��# �g��j �1 �=� ��%�t NVRAMa  GR� �g��j 6��1 , 

_� 67 '��!��1 � ����0 ���Y,�T�1 �� S
 #� ����� , =�1�0 .  
•  VQ�# �PB
':+,� =�&%    Setup mode +�!R �1, �] IOS � ��!T@ # 

=��@ �=� D%g	+  � �] #=	@�_%
 C��� ���l��� �@ FVG� �� #S���� c� d��e ��  
 �=	"1TFTP �� � NVRAM&� =��H� ,=	@�_%
 C��� CHI �1 # �� c%�%" �1 

�" 6�_�# ?%+�� a=��� 1!�!� �=� ����� automated setup"1��=l� , 
� �%&��,11�0  . ?�� �1mode��@ F�k 'f%�3+ � '���_�� # CY�=j {\� 
=	@�_%
#� ����x0 �_� ����=� ��%��� �1 ��%� 1�!� ,1!�  . �1setup 

mode�" ���
 a # ��fI ?%@ ��� B%
  [] 61�i� �� S
 � �=� �1�1 6�i�
 =%G]Entera �	�V0   � K�`��� ��� B%
 ,11�0  . =	�7�� C%H_+ �� S


=	@�_%
#�" �	�V0 a#� �1�1 B��H� ��� ,=�!� :  
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Setup mode 
 [0] Go to the IOS command prompt 
without saving this config. 
 [1] Return back to the setup without 
saving this config. 
 [2] Save this configuration to nvram 
and exit. 
 Enter your selection [2]:  

�7 }�
�/ LEDs   

��=�� ��� 6��� �1# �" a�+�� LED� 1!� �&��� �@ ��!+ �@ 1!�!� , '�Ife� =��!+ 
=%E�#=��H� �M��� ��  .fu� "LED!@�� S%���	�� �" �%�w� a�" S%���	�� �@ W   6�i� �� 

1�1 ="�!� .+�!R �1,���1 �@ � <��� S%���	�� �] ,&� =��@ �=� C\�� , LED   67 
��@ ��� ?_H� a��� q!���#=��@ �=� 1�*�� ��� C_i� c� S%���	�� .  

6�,	� 3��/V��0�    <P��' ?�>JK� " �7 ��0# ���	 "  

��=�� ��� 6��� �1# �+�� �" F�%
 � '�Ife�#+��E�� ,�� �@ # �� � �+!%4��] �Ti��H� 
� �1�1 B��H� <�	%��+,1!�  . �`3� � �+�� S%���	�� 8!� �@ ��!+ �@ m!� '�Ife�IOS 

� '��E��,=��@  .��@ �@ ���1� �1,��=�� ��� 6��� �1 �" F�%
 �� #� ����� �+�� ,11�0  :  

• ��0# ���	 " NVRAM invalid ,possibly due to write 

erase "��=�� ��� 6��� �1#� FfI� �� 8!w!� ?�� �+�� , 6!	]�+ �+�� �] =��H� 
=	@�_%
#�=i�   �g��j �1 1!�!� '�Ife� �� � NVRAM   ��� �=� oxj 67 

 .1��!� ?%	: �1#=	@�_%
 �+�� �] ��� F�k #=	@�_%
 C��� � �=� # �g��j �1 
NVRAM C��� �� ���1� �1 � ��%�t 11�0 �1�E��� m!� .��@ ��� B%
 '�%Hg	+# 

=	@�_%
 ��3*��# ��=l� �X2102� , ��%�t �=	"=��i� �] =��@ IOS image 
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� � ��� BG� �g��j �1,GR� �g��j 6��1 �@ m!� �g��j d��e �� �3��@ , 
 11�0 Cl�	� . 

•   ��I%� �
	 ?�>JK� ���	/��I%� ��� " / 
9"�  .��=�� ��� 6��� �1# a�+�� 
+��E�� '�Ife�,�" �����@ �`3� ���H� �%g� #   bootstrap a IOS <=� a 

 8!� a�+�� a�=���1�
  �� �@ �" S%���	�� 8!� � 1�=�+ a�g��j 6�V%�# �AER 
� �1�1 B��H� <�	%��+ �� � �+!%4��] �Ti��H�,1!�  .  
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                             5���-�
9"� 2'�> V��0� ��    

 IOS) �� ����0�@  Internetwork Operating System (��V�� F�� a# �] ��� 
N	%+�� <��	] �!g	� �@ 67 �� �  �" ��T��1 N	%�%M!�#� �_� ?%@ #�1�E���  �,11�0  .

M�	�7, �@ IOS��@ #��H+ ,=	@�_%
 � ����=� �!g	� �@ � �_� 6���=� #M�" ��T��1 , 
��V&� L%M!� �� � �+�� �%g�,���  . 

���� �� S
 {GX� ?�� �1, �%&�� IOS���@ �@ ,��@ ,0��� �� ,�" # D%"�!� 67 
���1�
 .  

IOS +- 6� 3.����� ?�"
m "  

H� 1!� r���� F�*�� �@ �1�Y C��I D�3%� c� 1!�� 6�=@ L%M!� �� � �+�� c�, 
=	��@) �+!%4��] c� =	��H" .(a!_3%� �]��  %�  C��I D�3Cisco IOS��@ �� # r%e 

� �1��30#� �_� 'k!\A� �� #j��e 1!� ,��� �1�%
 � #��� �1!H�  . ��V�� F��
��H�� �1 cE	�k �V� am!�#�"�+�� ��V�� F�� #� !_3%� , 6�!	I �@ ?%	�H" � =��@ 

�" L%M!� �1 C��I D�3%�#  Catalyst�E�� #� �E%�� ,=��H�  . D�3%� c� 1!�� 6�=@
I+�%GHI ��!T�%" F�*�� �@ �1�Y ��V�� �`� a C��, 1!@ ="� !`�  ) . ^���� ?%��+ F=I

��@ F�k#�" C%3���
 6=� C�E&�@ #��V�� �`� # .( 

IOSa  �" S���� # � �_� #� �M��� �� ��� ,=��H�  :  

•  N	%�%M!� � N	%+�� '�%GHI  
• @�%��1,;@�	� �@ ?�HX� � ?H��   �_�   
• %�+ � ���!+ �%G@�Y=	@�_%
 �%# �_�   

 F0%
��� �07�'IOS  

 ��V�� F��IOS�!��1 ^� S%���	�� c� �� # �� � CLI )  �� ����0�@command-

line interface  ( � �1�E���,=��H�  .IOSp!&!	_+ c� #=%G] # �1 67 �� �] ��� 
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� �1�E��� !_3%� �]�� 'k!\A� =%&!+ W!X� �u]�, 11�0  . 1�_GHIIOS �@ ��!+ �@ 
�" ��T��1 8!�#� �_� ?%@ #� '��E�� ,=��@  . 

��@#@�%��1 , ^%A� �@ IOS�" q�� �� #1=��� #� �1�E��� ,11�0  :  

• console session :  �I�� �@ <���� <�\+� c� �� �1�E��� �@ q�� ?�� �1
�H%l�3� �� <�	%��+ ��T��1 �� � �+!%4��] a?%M�
 " C\�� �+�� <!3	] '�!
 �@  

 �,=	��H� ) .  � �_� S����#R�� ,�� �@ #=	@�_%
 �+�� #��� �=i�  (  
•  b��9��Dialup  :_H] '�!
 d��e �� � F1!� �� �1�E��� �@ q�� ?�� �1,    

  )AUX ( � ���Y�@ W�+�� �+�� �@, 11�0  ) .� �_� S����#R�� ,�� �@ # 
=	@�_%
 �+��# ��� �=i�  .(  

•  6� 3.�����telnet  :� q�� ?�� �1,�@ _� CY�=j �3�, c� �@ �" S%���	�� �� 
 ��17IP=	@�_%
 # � 11�0 virtual terminal sessions��@ # login � 

=	@�_%
 �!I V��#=��@ �=�  .  

��@#@�%��1 ,� �1�E��� <�	%��+ �����@ c� �� L%M!� �� � �+�� �@��] ^@�� B`@ �@ ,  11�0 
HyperTerminal �X@�� ?�� �1 �	�V0 ?���&��=�� �,=��@ .  


9"� 
���@ S��� ?"���' ?T�B 

� �!��1 ^� S%���	��  �� CLI�"�+�� #+��� �G3G� ������ c� �� !_3%� , �%�+ 
�,=��H�  .� FVG� �� 6��@��] m!� ������,�] =��H�   ��@ # �@ ��� '�%GHI 8!� �" F�*�� 

 c�mode=�!� 1��� �!\`@  .fu� "��@#=	@�_%
 #a�+�� S%���	�� c� �@��]     

 �, �@ �3��@ mode=	@�_%
 # �� � S%���	�� interface configuration 

mode1!� 1���  . �"mode=	@�_%
 #���1 # c� prompt 1!� �@ z�`�        
�,� 67 d��e �� �] =��@ , �� � ���+ �� �e!@�� '��!��1 6�!+   +�%GHI 6�!+, 6��7 

1!H� �1�E���. 
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IOSa  1 �3E� S���� c�  F�� �@ �!��EXEC� �M��� �� ,=��H�  . a�!��1 �" ��1 �� S

EXEC���@ �� 67 �AR ,� ����� �� 67 =%M�+ �� S
 � ,=��H�  .  ��V�� F��IOS   �1 

@�%��1 '��E�� �X� �1 a�%	�� B��V�� ���,   user EXEC mode�    
privileged EXEC mode  0��� �@ ,��@ �� ��� # �!��1 �3E� S����  )EXEC ( 

� �g� �1,1�%0  :  

• user EXEC mode  : ?�� �1mode���R  "�,1�=A� 1�=�+ 6�!+ # �� 
1!H� ����� �� N	��!�%��� '��!��1 . =� ?�� �@view only� �=� ��E0 V%�     

H�,+��!��1 6�!+ , ��   =	@�_%
 �1 �%%�+ �I�@ �]#� �+�� ,a=�1�0  1!H� ����� .     
• privileged EXEC mode  : �1 ?��mode� ,��H+ �@ 6�!+ , 

@�%��1 �+�� '��!��1, ���1  .��@# ?�� �� �1�E��� mode  B��V�� ��� �1 � 
� a �%	��,� ��!T@ �� �+�� 6�!+ #=	@�_%
 # � F�� ��1 �@ FVG� �� 6��@��] �] 1!H� 

@�%��1 ��� �!I V��,=��H� �+�� �@ .  Global configuration mode � 
��E�� 'k�j ����=	@�_%
 '#���R  " d��e ��privileged EXEC mode 

@�%��1 C@�Y,� ,=	��@  .  

EXEC  
Mode Prompt    1�@��]  

 User   Router1>   ���@,�+�� �%�w�  

 privileged   Router1# 
@�%��1, '��E�� 'k�j �@ 

=	@�_%
#�+��  

• =	@�_%
 '��E�� 'k�j ��� C_�#� 6�i� �� �+�� ,="1  .  
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� �="�i� m!� C_� �1 �] ��!T��H",a 11�0   �H� �@ N�� V��Y BG� ��� Global 

Configuration Mode  �     Privileged mode  ���  .	�� 6�=@ ?��, �] ��� 
��@ �@ 1��� ���, ��� 'k�j =	@�_%
#� , d��e �� 6�!+ Global 

Configuration Mode  ��@ �1 � 1!H� F�=Y� ,d��e �� ��] ?�� �T�1 1��!�    
Privileged mode � F�*�� , 11�0  . 

@�%��1 �!g	� �@, �@ privileged EXEC mode   d��e �� user EXEC mode a 
 �!��1 ��enable� �1�E��� , 11�0  .+�!R �1,!T@ �+�� �] � ��#=	@�_%
 # ��� �=� 

 �@ 1��� ��� �]privileged EXEC mode   V�� � F�� ��1 �@ FVG� �� 6��@��] 
� �!I,� a=��H� ,1!H� 1��� V%� �� �!I V�� �Gj�� ?�� �1 �3��@  . �%AR ��1 �� S


 �@ a�!I V��privileged EXEC mode� <�!� ��fI c� ��1 �@ � �=� 1��� , 
 � '��!��1 6�!+�" �	�V0#   ?�� �1 1!�!� 1=��� mode 1!H� �="�i� ��  . ��� C_�

�!A�  ?%@ �]�j   user EXEC mode�   privileged EXEC mode      �� 
� 6�i�,="1  .  
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1~"� ��I%� �
	 IOS   

_3%� �]���" �`3� 6!	]�+ !#+��E�� , ��V�� F�� �� IOS��� �1�%
 �� # ��� �1!H�  .
 �"image���1 #0��� ,�" #� 1!� �@ z�`� , =��@ .30 ��%3@ 8!	+ Ds�%GInnn �1��

IOS images��@ #�" ��T��1 #	@�_%
 '��!��1 �%&�� ������ a !_3%� nn=# 6��7 �1 
� �@�i�,F�k '���� {3] '�!R �1 � =��@ 	@�_%
 �!g	� �@ nn=#M�1� <�_�� � , c� 

� a ��� ��T��1,�1 1!�!� K��*+ �� 6�!+   1!H� �1�E��� V%� �" ��T��1 ���� �@ W�+��  .  
����,�=� ����0 �g� �1   ��@ #�" �`3� �� c� �" #  IOS  i+ �=HI B`@ �� �� n C%_

�,11�0 :   

• X%A�, �] image�� �@ #� ����� 67 , 11�0   
• 0���,A	�  1�E@�\image   
•  ����� CA�image 67 61!@ �1�i� �%�w� �   

 �� �1�E��� �@Cisco Software Advisor� ,0��� 6�!+ ,�" #R�� , �� IOS   �� 
1!H� K�`��� .����A� ��V@� c� m!� ��V�� F�� �# �%�w� B��H� �� S
 �] ��� 

a1!�!� M�" �	�V0 K�`��� 6�_�� ,�" �%�Y�� �@ {��	�� # �� �_� � D"���,=��H�  .  
_�,1��!� ?���H�� �� # c� K�`��� 6��� �1 �] IOS image� =�=� , 67 �@ �3��@ 

��0��� a11�0 ��!+# � BG� �g��j �@ 67 RAM���  .�" �`3�#��!HI �+=�=� "   
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���1#��i%@ '���_�� #��i%@ �g��j �@ � �1!@ # ���1 =	"�!� ��%� V%�  . �� �1�E��� �@
 �!��1Show version� , �%�w� 6�!+ image �="�i� �� BG� �g��j � 1!�!� 
 1!H� . ��V�� F�� �� =�=� �`3� c� {\� �� CYIOS� a , 67 �g��j �%�w� �3��@ 

��] �%��� 1!�� �� 6�	%He� �!g	� �@,���@ a ,11�0  . 

��@# �g��j 6�V%� �="�i� RAMa   �!��1 �� Show version� �1�E��� ,11�0  :  

���+ �1�!�  ����,   

Router>Show 
Version 

 ....... 
System image file is 
"flash:c2600-dos-mz_120-
4_T.bin" 
Processor board ID 
JAB040202ZW 
(201830944) 
M860 processor: part 
number 0, mask 49 
Bridging software. 
X.25 software, Version 
3.0.0. 
2 FastEthernet/IEEE 802.3 
interface(s) 
32K bytes of non-volatile 
configuration memory. 
8192K bytes of processor 
board System flash 
(Read/Write) 
 
Configuration register is 
0x2102 
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��@#� BG� �g��j 6�V%� �="�i� , �!��1 �� 6�!+ Show flash1!H� �1�E���  .  

���+ �!��1 ����,   

Router>show 
flash 

System flash directory: 
File Length Name/status 
1 6399468 c2600-dos-
mz_120-4_T.bin 
[6399532 bytes used, 
1989076 available, 
8388608 total] 
8192K bytes of processor 
board System flash 
(Read/Write) 
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        6�,	� 3��/ 
9"�  : 4 .�Q� Hyper Terminal Session  

 ��H+,�"�+�� #���1 !_3%� # 6��VH"�%s <���� <!3	] '�!
 c� TIA/EIA-

232   �,=	��@  .��@#�"�!�
�17 � �" C@�] �� a�+�� <!3	] '�!
 �@ <�	%��+ c� <�\+� # 
R��,� �1�E��� ,11�0  :_�� <�	%��+ c� a<�	%��+,�+!%4��] �� � #�� �@ �] ��� # 67 

V�� F���"��#<�	%��+ ��� �%�   �%g� HyperTerminal �����  =��@ �=�  .��@# <�\+� 
�+�� <!3	] '�!
 �@ �+!4��]  �� RJ-45 to RJ-45 rollover cable ���H" �@ 

 �!�
�17RJ-45 to DB-9� �1�E��� ,11�0  . 

�7��I%� �
	/ =��0'
9 6�� �0��  

   8!� ?�=	: �� � c� �� C��I D�3%� �"  ���@ � �1�E��� <�	%��+ ��� �%� ��,=��H� .   
HyperTerminal �" �`3� �1 67 �� �] ��� <�	%��+ ��� �%� �1�� �����@ c� a# 
�1�E�� ��=	�� rG�`�  � ,11�0  . ���H" �@ �+!%4��] a;Y�� �1HyperTerminal �%g� a 

� ����� <�	%��+ c�, =��H�  ) � ���+ ?%���� =%G] �AER �� �1�E��� �@ �@ <���� �� S

� �1�1 B��H� a�+!%4��] �Ti��H� d��e �� v���� a�+��,1!�  .( 

C@�] c� �� �1�E���   rollover  � �����@ � # �%g� HyperTerminal ?���&��=�� a 
�+�� <!3	] '�!
 �@ <�\+� q��  ���@ �!g	� �@ ,�"������
 �%%�+ � #=	@�_%
 # �+�� 

�,=��@  .  
 6�0	 .��' ?�I0�Q9  

@��#� ��%� ��� '���_�� � '�V%�*+ �@ �+�� �@ �+!%4��] <�\+� , =��@  :  
• ���1 �] �+!%4��] ��T��1 c�# <���� S%���	�� c�    �����@ � ���

HyperTerminal �� �@ # =��@ �=� {\�  .  
•  �+�� c�  
•  �� � <!3	] C@�]rollover��@ # �+�� �@ �+!%4��] <�\+�   
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 4 .�Q�HyperTerminal Session   
��@# c� 1�*�� HyperTerminal Session   ��� Cj��� �+�� �@ �+!%4��] <�\+� � 

� <��1 ��, D%M�H�  :  

 ="� �PB
'C,��
$0# / 
9"� �08"�  :� F�=Y� ?%&�� �1, C@�] �3��@ rollover �@ �� 
c� �� �1�E��� �@ �� 67 �T�1 �� � �+�� <!3	] '�!
  �!�
�17 DB-9 �� � DB-25 �@ 

 <���� '�!
 )COM ( 1!H� C\�� �+!%4��] .  

  
 �+!%4��] �@ �+�� <�\+�) ;	� :!_3%� ���� (  

�". �PB
'   C   �
!�/ �'�	
� HyperTerminal  : ?��� �� S
 �Gj�� ?�� �1
4��] 61�] �����@ a �+�� � �+!%HyperTerminal     ����� �� ��� �%3� �1 1!�!�    

 �, D%M�H�  .  

 Start > Programs > Accessories 
> Communications > Hyper 
Terminal 

��� �PB
' C�
� ��	 4 *���	� / HyperTerminal Session  : ?�� �1
��@ �Gj��#  a �g� 1�!� W�+��   F�� c�   z`i� �� � ,D%M�H�  .  
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 ����� �PB
'CK��9�� F0%
��� *���	�� 
9�0E'�@  : S%���	�� 8!� �Gj�� ?�� �1

e�+��,� z`i� �� �+�� �@ �+!%4��] , D%M�H�  ) <���� '�!
 :COM1.(      
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 VQ�# �PB
'CK��9�� F0%
��� p�HX +.��	 p�N' � :  z��\� �Gj�� ?�� �1
 CY �Gj�� �1 �=� K�`��� <���� '�!
 )COM1 ( � z`i� ��, D%M�H� .    

• Bits per second: 9600 
• Data bits: 8 
• Parity: None 
• Stop bits: 1 
• Flow control: None 

   

6=� <��� �� S
  ��*	
HyperTerminal session   �1 � �1!H� ?��� �� �+�� a 
+�!R,a ��� ?��� �+�� �]    =%G] Enter� �+�� ���
 ��g��� �1 � <��� �� , D%���  .

��� �=� ���Y�@ �+�� �@ V%�7̄ �%l�!� W�+�� c� a �+�� ���
 '�!R �1 .  

   VN� �PB
' : L���Session : ��@# �@ 61�1 �H+�� Console session �	�V0 a 
Exit!	� d��e �� �� # Exit� ��%�t ��!`&1 F�� c� �@ �� 67 � �1!H� K�`��� ,H�  D%M�  

  ) �=	�7 �1 67 �� 1=*� �1�E��� .(  
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                             5���-�PX�. 
���> �� � 
9"�  

 
 _� �+��,�" ��T��1 �� #� �_� #+�%j � D�� ,�" �_� �1 67 �� �] ��� # 
LAN � WAN� �1�E��� ,11�0  .�" <=� �1 6!	]�+ �"�+��#� '��E��   ��H�� �@ # 

j��e rG�`�,a=�� �=� �w�I � =%&!+  .GR� �R�	I �@ {GX� ?�� �1,G��1 ,�+�� c�    
=� D%"�!� �	�7 . 

  PX�. 
���>� 
9"�   

•  3,	6�.
# )CPU: ( ���� �%&!�3� �=���1�
 # C��I D�3%� �1 �" CH�&��!��1 
 1��1 �=�I�@ �� ."1��=l�, �_� S%���	�� <��	] � N	%+�� '�%GHI aD�3%� �%&�� 

��� �GH� ��� �=���1�
 c� r�,=��@  .CPUa  �1 � ��� �=���1�
V�� c� 
�"�+��#11�0 �1�E��� �=���1�
 ?�=	: �� ��� ?_H� ��V@  .  

• P�� �[%�B� ) RAM(  :  <�=� '�Ife� ��%�t �!g	� �@ m!� �g��j ��
�" rR a N	%+��#�" ��3@ #+�Ife� ,=	@�_%
 ����� a# � cache N	%�%M!� 

� �1�E��� ;���, �011 . �g��j a �"�+�� �u]� �1RAM��� #��@ ����� 6��� # F�� 
 ��V��IOS  �" D�3%� ��� � #� D"��� �� �e!@�� ,=��H�  . �g��jRAM�lX	�  " �@

GR� �=���1�
 �g��j B`@ �1,  1��� �g��j � #���� � ,i� nnn3l+ ���nnn D%
    �,11�0 .  1��� �g��j��#���� � , ���i� )Shared I/O ( ^�!+

�!g	� �@ � �" S%���	�� ��%�t  �" ��3@ �Y!� # +�Ife� ,�1�E���  �,11�0  . �@
p!&!	_+ �@ ��!+# q!��� �� S
 a�" �g��j ��!T	�� ���� �1 �=� �1�E��� 

��=�� ��� �� � 61�]#Ife� �+�� 1=*� nnnn��j �1 1!�!� '�g �RAMoxj  

�,11�0  .�" �g��j#k!H�� m!�  " 8!� ��DRAM ) g��j �RAM ��!
  ( � �1!@
�,�" <�p�� 61�V�� �@ 6�!+ # DIMMs1�1 B��V�� � �%%�+ �� 6��7 �%���  .  
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•  �P% �[%�B )Flash(  : �" �g��j 8!� ?�� ��  F�� C��] �`3� ��%�t �!g	� �@ 
 ��V��IOS� �1�E��� , 11�0  .k!H�� a�+�� "IOS�� �� 1!� ��� B%
    �g��j 

� �����1 BG�,=��H�  .�@p!&!	_+ �@ ��!+ # ��!T	�� ���� �1 �=� �1�E��� 
� ���!H" a�" �g��j, c� �@ � ��l+�� �� 6��7 6��1 �=� ��%�t ��V�� F�� 6�!+ 

1!H� ?�VT��� =�=� �`3� .IOS&!H�� �� � �1�i� '�!R �@ ��� ?_H� , 
 =��@ �=� ��%�t .M���� �`3� c� �"�+�� �u]� �1, �� IOS��=�� ��� 6��� �1 # 

� �g��j �@ �+�RAM  � <�l��� ,=@��  .a�"�+�� ���� �1   IOS ��� ?_H� 
�H%l�3� "11�0 ����� BG� �g��j d��e �� .�" <�p�� ��!�+ �� � 61�V�� �@# 

SIMMs�" '��] �� � # PCMCIA� , 1�1 ��l+�� �� BG� �g��j �%��� 6�!+ .  
•  �[%�BNVRAM  :�" �g��j 8!� ?�� ��#�t �!g	� �@ ���� �%s =	@�_%
 ��%# 

��=�� ���#� �1�E��� �+�� ,11�0  .��@ �1, a�" ��T��1 NVRAM ���� �@ 
p!&!	_+# EEPROMs  �   �" �g��j '�!R �@ �" ��T��1 ���� �1 # �1�%
 BG� 

���#� ,11�0  .�1 1!�!� '�Ife�NVRAM   ��� �� � 6=� q!��� �� S
 
��=��#��� =	"�!`� ?%@ �� �+�� 1=*�  .  

•  �7 3�1�`1 )Buses(  :  ��0�x0 c� � D�3%� ��0�x0 c� C��� �"�+�� �u]�
� �=���1�
,  =	��@ . � �=���1�
 ?%@ '�Ife� �&1�� �!g	� �@ D�3%� ��0�x0 ��

��� '�V%�*+ �� � �" S%���	��,_� �1 �=� {\� ,�" 'f�� �� # aD�3%� 
� �1�E���, 11�0  .�&1�� �%&!�3� m!� ��0�x0  �" ��3@ #fe� +�I, S%���	�� �@ 

 1��1 �=�I�@ �� �" ) <���� � �����1 .(  
��0�x0  @�%��1 �!g	� �@ � �=���1�
 ^�!+ �=���1�
 , �g��j d��e �� �R�	I 

GR�,� �1�E��� �+�� ,11�0  . �1�1 � �" CH�&��!��1 �&1�� �%&!�3� ��0�x0 ?��
c� �@   1��1 �=�I�@ �� �g��j �� ��� ��17  )@����@ � ��%�t, .(   
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•  �[%�BROM  :M�1� <�_�� =] DM�1 ��%�t �!g	� �@ �g��j 8!� ?�� ��, ��=�� ��� 
 )ROM Monitor ( � �1�E���,  11�0 . �g��j �E%�� ?���H��ROM � �3+ a 

@�� {%I,��=�� ��� 6��� �1 ��V�� �`� # ��V�� F�� ���l��� � �+�� IOS �� 
BG� �g��j  �g��j 6��1 �@ RAM� , =��@ .@��,���1 �"�+�� # �`3� c� 

�+ c� � ���  ��    IOS� ,=	��@   � �] ,6�!+    � �	�V0 c� 6�!	I �@ 67 �� 
;	� ?�VT���  ��=�� ��� 6��� �1 #1!H� �1�E��� �+�� .  �1 1!�!� '�Ife�

H� �� �" �g��j ��!T	��,� a ��l+�� �@ ��%� '�!R �1 � 1!H� oxj 6�!+ ,  �3��@
+ �� �e!@�� ����+ 1!H� ��!� .  

• �7 F0%
��� : �%�1 �@ �+�� 'k�\+� �%&!�3� �" S%���	��# �=�I�@ �� ���� 
� ����1 � ,1!H� D%3l+ �=HI ���0 �� �@ �� 6��7 6�!+  :  

�7 F0%
���/P�' �$�� p��' � : k!H�� �" S%���	�� 8!� ?��  "_�, �	�V0 �� 
�"# �� � ���+� '��E�� Token Ring� , =	��@  .���" S%���	#���1 m!� # 

�" ����+#&��	] ,R�� ,� ,��@ F�k dX	� �] =	��@ # ^%A� �@ D�3%� <�\+� 
� �M��� �� <�l���,=	��H�  .=	@�_%
#�" S%���	�� # '�!R �@ ��� ?_H� m!� 

�� � �@�h   �k�p��  )� ���H%
#��%� �@ ��!+ �@ B��V�� C@�Y �  (=��@ .  
  �" S%���	��# �_� z�`� WAN    :C���  �" S%���	�� # a<���� ISDN   � 

CSUs )  �� ����0�@Channel Service Unit ( �,=��@  . S%���	�� =	��H"
�nn�" �_#GA� ,���1 V%� �" S%���	�� 8!� ?�� a#���+ nnnn�" �#&��	] ,R�� , 
�,��@ F�k dX	� �] =	��@ #� �M��� �� <�l��� ^%A� �@ D�3%� <�\+� ,=	��H�  .

@�_%
=	#�" S%���	�� #�� � �@�h '�!R �@ ��� ?_H� m!�   =��@ �k�p��  .  
F0%
���  �7 /$�@ " =���@ �  :�" '�!
 a�" S%���	�� 8!� ?��#&���� ,     

�,=	@�_%
 ��� 6��7 �� �] =	��@ #� �1�E��� �+�� �%&�� ,11�0  .�" '�!
# m!� 
H� ��,�" '�!
 6�!	I �@ 6�!+ #� ���0 �g� �1 �_� 6��7 ��  ���R  " ���
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���Y�@#�" '�!
 d��e �� W�+�� #e�+�� , CH�@ �1�E��� F1!� �� � �+!%4��]    
�,=�7  .  

•  �`c9 M��' :��@ F�k 6�!+ ��x�+ ;	�#G��1 �R�	I �%AR 1�_GHI , �� �+�� 
� ?%��+,=��H�  .�"�+��#���1 ��� ?_H� ��V@ #=	��@ ��x�+ ;	� ?�=	:  . �1
�"�+��#]  '�!R �@ ��� ?_H� ��x�+ ;	� c:!External=��@  .  

PX�. 
���> YH	 2�'�
9"� +"�.   
��@# �	�7 �+�� 6��1 �=� ����� �R�	I {\� CA� �@ �] �3%� F�k �+�� �� �1�E��� 

&� D%��@,��@ �1 ,� 8!w!� ?�� �g��j ��l+�� �%g� 1��!� , 1!� ��� '���w =��!+ 
 =��@ ����1 �� .  

 �R�	I 8!�� 6��7 <=� �@ ��!+ �@ �"�+�� �1 6��7 {\� CA� �, �%��� � '��E�� =��!+ 
 =��@ .GR� �R�	I ��� C_�,G��1 , �+�� c� �1 ����� 6�i� �� ,="1  .  

  
GR� �R�	I,G��1 , �+�� ����)  ;	�  : !_3%� ����(   
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��@ ��� C_�,�"�!�_��] #���� , �+�� c� ����� 6�i� �� ,="1  .  

     
 �"�!�_��] #���� , �+�� ����   ) ;	� : !_3%� ����(  
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                            5���-��7 F0%
��� �� / 
9"�  

 �%�1 �@ �+�� 'k�\+� �%&!�3� �" S%���	��#� ����1 �=�I�@ �� ����   � , 6�!+ 
�=HI ���0 �� �@ �� 6��7  �" S%���	�� #GA� �_� z�`� ,�" S%���	�� a# z�`� 

 �_�WAN �   �" S%���	�� #_H] � <!3	] ,   1!H� D%3l+. S%���	�� �@ {GX� ?�� �1 
�"#=� D%"�!� �	�7 m!�  . 

�7 F0%
��� W��	�/ 
9"�   
�%�1 �@ �+�� 'k�\+� �%&!�3� �" S%���	��#� ����1 �=�I�@ �� ����   � , �� 6��7 6�!+ 

�=HI ���0 �� �@  1!H� D%3l+ :  

• �7 F0%
���/P�' �$�� p��' � : �" S%���	�� �� �1�E��� �@# �+�� c� m!� 
�,GA� �_� <�l��� ^%A� �@ =��!+ ,11�0 C\��  .k!H�� �" S%���	�� ��!T	�� "

R�� 8!�,� ���+� �� ,=	��@  .��@ �1,p!&!	_+ ���� �� ��� ?_H� 1��!� # 
�"# LAN �%g� Token Ring �� � ATM )  �� ����0�@Asynchronous 

Transfer Mode ( 11�0 �1�E��� V%� .  
• �7 F0%
���/�$�� p��'  WAN    : ��%� 1�!� 'k�\+� �" S%���	�� 8!� ?��

	"1 �M��� c� d��e ��n"��� �� ����	�� �� � ��� ���� c� �@ S���� �=nnnnn D
   �, =	��H�  .�" �� � <���� 8!� �� ��� ?_H� m!� 'k�\+�   �� �T�1 1�=�+ 

�" S%���	��# WAN=	��@  .��@ �� �1�E��� 6��� �1,�" S%���	�� # WANa  �@ 
���� ��T��1 c�, �%g� CSUGA� <�\+� �@ �+�� <�\+� �!g	� �@ ,   �=	"1 �M���

� ��%� S����,=��@  .��@ �1, 'k�\+� �� �T�1 WAN ��� ?_H� a   �+��
�H%l�3� "11�0 C\�� S���� �=	"1 �M��� �@ .  

• F0%
���  �7 /$�@ " =���@ �  :�" '�!
 1�_GHI#����=� , ���� �� '��E�� 
k�\+� ��� ' . 'k�\+�LAN � WANa  � �_� 'k�\+� 1�*�� �%&!3� # �@ 
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&� =���1 �=�I�@ �� �" D��� <���� �!g	�,�" '�!
 #����=� ,	�� <�\+� c� , 
?�� �@  =	@�_%
 �!g	� �@ #M�1� <�_�� � ,� �M��� �� �+�� ,=	��H�  .�" '�!
# 

_H],)    auxilliary(    <!3	] � )console(  !H� �1 �" '�!
 �� <��=�� ��# 
� �+�� ����=�, =	��@  .�" '�!
 8!� �� a�" '�!
 8!� ?��# 6��VH"�%s <���� 

EIA-232� ,e�+�� '�!
 c� �@ �] =	��@ ,� C\�� �+!%4��] ,=�1�0  . �1
1��!� ?%	:#�� �@ <�	%��+ ��� �%� �����@ c� �� # c� 1�*�� �!g	� �@ �+!%4��] 
	�� W�+��, ?�� �@ � �1�E��� �+�� �@, 11�0  .� �_� 6���=�, �1�E��� �@ =	��!+ 

=	@�_%
 � ����=� �=� 1�*�� W�+�� ��#=	"1 F�*�� �� �g� 1�!� ��T��1 .    

� 6�i� �� �+�� c� 'k�\+� 8�!�� ��� C_�,="1  .  

  
S%���	�� 8�!��  �+�� c�  ) ;	� : !_3%� ����(   

�" S%���	�� �� �1�E��� �!A� �@ ���1� �1#=� D%"�!� �	�7 m!�  .  

,��
$0#/ �7 ?��# 6� 3.����� �� 
9"� / �
,'   
  �" '�!
#_H] � <!3	] ,�" '�!
 �&V	� �@ #����=� ,� , �@ 6��7 �� �] =	��@ 

=� �!g	�=	@�_%
 � ����#� �1�E��� �+�� ,11�0  .�" '�!
 8!� ?��# 6��VH"�%s <���� 
�" '�!
 6�!	I �@#� �_� #j��e ,=�� �=i�  .��@#=	��_%
 #_� �� �+�� �%&�� , �� 

�" '�!
#� �1�E��� m!� ,11�0  .k!H�� "��@#=	��_%
 # <!3	] '�!
 �� �1�E��� a�%&�� 
� �%R!+,��H+ �]��: 11�0 ,� ���1 ��� ?_H� �"�+�#_H] '�!
 c� ,=	���  .  

����,��@ �+�� �] #� S���� �� � ��=� 1��� �+�� ?%&�� , 1!�� F=I �@ ��!+ �@ a11�0 
�"������
#=	@�_%
 #a �=�  ���Y�@ 6�_�� #� �_� L%" �@ W�+�� #���1 ="�!`� 1!��  .
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��@#=	@�_%
 #��=�� ��� � #� a �+�� �%&�� , �� 6�!+  �@ �] �+!%4��] �� � <�	%��+ c�
� C\�� �+�� <!3	] '�!
,1!H� �1�E��� a11�0  . a �+�� �@ �+!%4��] <�\+� �� S
     

�,=	@�_%
 '��!��1 �� �1�E��� �@ 6�!+ #1�1 F�*�� �� �e!@�� '�H%g	+ a .=	@�_%
 �� S
# 
_H] �� � <!3	] '�!
 �� �1�E��� �@ �+��, �@ �+�� <�\+� �	%�� a�_�   <�_�� �!g	� �@ 

M�1�,� D"��� N	��!�%��� �� � ,11�0  .  
  


9"� =���@ ?��# �� =�H9� 3��	  
  ��@# C@�] c� �@ a �+�� <!3	] '�!
 �@ �+!%4��] <�\+� rollover c� � 
 �!�
�17RJ-45 to DB-9� ��%� ,=��@  .�"�+��#�"�!�
�17 ���H" �@ !_3%� # 1�!� 
��@ ��%�#'�!
 �@ <�\+� � �M��� <!3	] ,=�1�0  .� <�	%��+ �� � �+!%4��],�3��@    �1�Y 

��� �%� �� ���Hj �@# <�	%��+ VT100=	��@  .�"��V�� F�� �� �X@�� ?�� �1# ��� �%� 
 �%g� <�	%��+HyperTerminal� �1�E��� , 11�0 .  

��@#�+�� �@ �+!%4��] <�\+�  � ,1!H� <��1 �� ��� Cj��� �3��@  :  

• 	@�_%
=#��� �%� ��V�� F�� #�� �@ <�	%��+ #�+!%4��]    )  '�!
 ���H� K�`���
 � {��	�( ...     

•  �!�_��] <�\+�RJ-45 C@�] rollover �+�� <!3	] '�!
 �@   
•    C@�] �T�1 �� <�\+�rollover �!�
�17 �@ RJ-45 to DB-9   
•  �!�
�17 <�\+�DB-9�+!%4��] �@   

� �@ �+!%4��] <�\+� �!A� ��� C_� C@�] c� �� �1�E��� �@ �� �+�rollover6�i�        
�, ="1 :   
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  �+�� �@ �+!%4��] <�\+�   

��@#=	@�_%
 � ����=� #a�+�� ��1 ��� ��  � ,!3	] '�!
 �@ �� F1!� c� 6�!+  �� � <
_H],1!H� C\�� �+��  .� 6�i� �� F1!� c� �@ �+�� <�\+� �!A� ��� C_�, ="1  :  

  
  F1!� d��e �� �+�� �@ W�+��   

M�1� <�_�� �!g	� �@,3	] '�!
 �� �1�E��� a�+�� _H] '�!
 �@ �3� <!, �1�1 �%��+ 
�,1!�  .�" F�%
 ��� B%
 '�!R �@ <!3	] '�!
 �� �1�E��� 6��� �1# <�_�� a��X� 

M�1�,��=�� ��� � #� �1�1 B��H� , =�!�  .1��!� �1 <!3	] '�!
 ��#�" S���� �] # 
� V%� =�� �=� ���!� C_i� �@ �� � �=i� <��� �_�,1!H� �1�E��� 6�!+  .@�	@ '�!
 ?���

� �	�V0 <!3	]#��@ {��	� #	%@ B%
 C@�Y�%s 'f_i� ���� � �!I V�� ������@ ,� , 
=��@ .  

�7 F0%
��� =�H9�/ LAN   
�" ^%A� �u]� �1# LAN S%���	�� c� �� �1�E��� �@ �+�� a Ethernet �� � Fast 

Ethernet� C\�� �_� �@ ,11�0  .1��!� ?%	: �1#�+��  V%� c� =	��H"  �] ��� 6�@
 �_� �@LAN� ���Y�@ W�+�� L%M!� �� � K�" c� d��e �� ,=��H�  . 1�*�� �!g	� �@

C@�] c� �� <�\+�   straight-through � �1�E��� ,11�0  .��@�1, <�\+� a1��!� 
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�H%l�3� �+�� ���+�"�T�1 �+�� �� � �+!%4��] �@#� C\�� ,11�0  .1��!� ?%	: �1# �� 
 C@�] c�Crossover� �1�E��� ,11�0 .  

 '�V%�*+ ���� �� � �+�� ��� ?_H� a�" S%���	�� �� �%AR �1�E��� F=I '�!R �1
� �_�#=�1�0 ���!� C_i� �@  .  

�7 F0%
��� =�H9�/ WAN  

 'k�\+�WAN���1 #EG�`� 8�!�� ,p!&!	_+ �� � �1!@ #�" #+��E�� ,� �1�E��� ,=	��H�  .
�" S����# WANk!H��  "��� ��� ����� S���� 6�0=	"1 �M,11�0 .  W!X�

leased   �� � packet-switchedM�" ��!H� , 'k�\+� '��E�� 8�!�� �� WAN    
�,=	��@  .  

��@#�" S���� 8�!�� �� c� �" # WAN��i� ��T��1 a # )  ��� �+�� c� {Gs� ( �@
c� �&V	�   DTE )  �� ����0�@data terminal equipment ( � �����,H� =�� .

 ��T��1 c� �� �1�E��� �@ m!� �����
DCE )  �� ����0�@data circuit-terminating 

equipment(  k!H�� �]  "�� � F1!� c�   CSU/DSU )  �� ����0�@channel 

service unit/data service unit  (�,C\�� S���� �=	"1 �M��� �@ =��@       
�,11�0  .��@ m!� ��T��1 ��#�1 C�=+  �� �1DTE��@ <!Y C@�Y C_� c� �@ # �M��� 

 S���� �=	"1WAN� �1�E��� a ,11�0  .  

  
 S%���	�� �� �1�E���WAN )  ;	� : !_3%� ����(  
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�" S%���	��#�� ?���&��=�� a<���� ��@ �+�� �1 �=� �1�E��� S%���	#�" S���� # 
WAN� ,=	��@  .��@#���@ a{��	� <���� C@�] K�`��� ,� 1��	i%
 ��� 1��!� ,11�0  :  

• F0%
��� W�	 : �"�+��#�"�!�_��] �� ��� ?_H� !_3%� #+��E�� ,��@ # 
�" S%���	��#=	��H� �1�E��� <����  .fu� "��@ �1,�" S%���	�� �� �"�+�� # 

 <����smart <�\+� c� �� � DB-60� �1�E��� ,11�0 .  
• �$�� =�H9� W�	 :  ��T��1 c� �@ �_� ��7DCE �� � DTE 9��� C\�� DCE 

 �DTE� <���� S%���	�� 8!� �1 , W�+�� �!g	� �@ 6��7 �� �" ��T��1 �] =	��@ 
� �1�E��� �T�=_� �@, =	��H�  .��@ �f] <�	T%� �M���#�Ife� �&1�� �� �@ '# 

0��� ?���H�� a��0�x0,�" ��T��1 #   DTE� K!3A� ,11�0  .  
•  z�08��A0� W�	 :��@#��1 �" n� ��T,��� c� �� 6�!+ nnE�� <���� 1��=��nnn '��

1!H� �1�E��� .�� �"nnn�" <�	T%� a1��=���#�� �@ 1!�!� #� r���+ �� C@�]   8!�
�"�!�_��]#� z`i� �� C@�] �� �1 ,=��H�  .  
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                      �7 �$�� �. +- 3�A�! " 
9"�/ WAN 

 _� �+��,�" ��T��1 �� #� �_� #+�%j � D�� ,�" �_� �1 67 �� �] ��� # 
LAN � WAN� �1�E��� ,11�0  .M�	�7 �� S
 {GX� ?�� �1, 67 ��T��� �@ a�+�� �@ �%&�� 

�" �_� �1# WAN =� D%"�!� �	�7  . 

5���-� 
9"� �� �08"�    

 ���1 �] ��� ��� �+!%4��] 8!� c� �+��# 1��=����� �+!%4��] c� �@�i� �R�	I 
\`�,�" S%���	�� � �1�1 W!X� a�g��j a�=���1�
 �%g� #1��� rG�`� #���� � , 
��� .��!HI �] ��� ��%3@ '�%GHI F�*�� �!g	� �@ �"�+�� "H�, ^�!+ �� 6��7 6�!+ 

�"�+!%4��]#\`� ,�� 1�1 F�* j��e a,=�� �=�  .fu� "� �+�� �� �1�E��� �@, �1 6�!+ 
11�0 D"��� 6��7 ?%@ '�Ife� �&1�� 6�_�� ���1� �1 �+ C\�� �T�=_� �@ �� �_� . a�+��

� �_� �@ �_� c� �� �1�1 <���� �%3� ?����@ ?%	�H"#� ?%%�+ �� �T�1 ,=��H�  .  
�"�+!%4��] ���� �!g	� �@ #" �����@ �#��V�� F�� # ?�� a=���1 ��%� C��I D�3%� c� �@ 

�"�+�� �1 �%�w� ���� ��� V%� 6��7 � ����1 1!�� V%� #�" C��� #=	@�_%
 # c� �@ 
 67 �@ �] C��I D�3%�IOS )  �� ����0�@Internetwork Operating System 

software   (� ��E0,���1 =	"�!� ��%� a1!� . �" C��� #=	@�_%
 #C���  CH�&��!��1 
M�"������
 � �",� ,1��� c%���+ 6��7 ���� �@ �] =	��@ #���� � ,	] �+�� nnnnnn <��

     �,11�0  .fu� "�" C_+��
 �� �1�E��� �@ �"�+��# D%H\+ t�`+� �@ �1�Y aN	%+�� 
�" ��3@ �%3� ?����@ �!\� �1 {��	�#+�Ife� ,� ,=	��@  . 

�" �g��j#   RAM a NVRAMa  BG�  aROMG��1 �R�	I ?���H�� �" S%���	�� � , 
� �+�� c�,���@ �@ ���1� �1 �] =	��@ ,���1�
 D%"�!� 6��7 �� c� �"  .  
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 �[%�BRAM )  6� ��%
1
�random access memory(      : �g��jRAM 
 67 �@ �]DRAM )  �g��jRAM ��!
  (� ��E0 V%�, ���1 1!�# r���� � '�%R!\� 

� ���,=��@   :  

• �t N	%+�� <��=� ��%  
• ��=�T�# ARP Cache   
• ��=�T�# fast-Switching cache   
• ��=�T�#��%�i
 � ,�" rR �� #��j #�" ��3@ #+�Ife� ,   
• ��@ �Y!� �g��j �M���#=	@�_%
 C��� #�+�� 61�] ?��� 6��� �1      
• ��=�T� F=I#��=�� ��� �� � 61�] q!��� �� S
 '�Ife� #�+�� 1=*�      

�[%�B  NVRAM    ) 6� ��%
1
�nonvolatile random-access 

memory (  :   �g��jNVRAM  �����%s ��   ���1 #� ��� r���� � z��\� , =��@ 
 :  

• ��=�T� CA�#=	@�_%
 C��� #��=�� ��� #�+��      
• ��=�T�#��=�� ��� �� � 61�] q!��� �� S
 '�Ife� #�+�� 1=*�         

�P% �[%�B : ���1 BG� �g��j# z��\� � ��� r���� �,=��@  :  

• ��=�T�# IOS )  C��I D�3%� (  
• ��� F�T	�@#	�VT��� �� � ��!�+ '���w 6�=@ ��V�� F�� ,�" ����+ # 1!�!� 

�� �@# �=���1�
   
• ��=�T�#��=�� ��� �� � 61�] q!��� �� S
 '�Ife� #�+�� 1=*�         
•  ��V�� F�� �� �`3� ?�=	: ��%�t �%G@�YIOS     
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• fe� oxj 6�_�� '�I )�" �g��j �� ��� 8!� c�# ROM  �%G@�Y �@    oxj 
_%����_&�,'�Ife� :   EEPROM  (  

   

 �[%�BROM   )  6� ��%
1
�Read-only memory(  �g��j aROM ^l� �� � 
�=��!�,  ���1 #� ��� r���� � z��\� ,=��@  :  

• ��=�T�#�" CH�&��!��1 #��@ F�k #M�1� <�_�� ,���� � # �����@ POST       
 ) �� ����0�@power-on self test(   

• ��=�� ��� �����@ ��%�t#�+��    �@ F!�!� bootstrap D�3%� �%&�� ��V�� F�� � 
 C��I  

• �" ����+ ��!�+#�� �@ 1!�!� #GR� 1�@ , ��V�� F�� ��l+�� �@ ��%� '�!R �1 
�=� ��%�t    

�7 F0%
��� : ���1 �" S%���	��#� ��� r���� � z��\� ,��@ =	 :  

• � C\�� �_� �@ �� �+��, =	��H�  )�" D��� ���� � 1���.(  
• �� �@ ��� ?_H� �" S%���	��#GR� 1�@ ,�   �" <�p�� 6�!	I �@ �� # ���0�=� 

 =�1�0 �M��� .  

�7 �$�� �. 
9"� 3�A�!/ LAN " WAN  

 � �] ?�� �@,��@ �+�� �� 6�!+ # D%3l+  )Segmentation ( GA� �_� c�, 
 �1�E���&� 1!H�, � �_� ��T��1 c� 6�!	I �@ 67 1�@��] ?���H�� #�" �_� �1 # 
WAN� ,=��@  .GA� �_� c��1 �+�� �� �1�E��� �!A� ��� C_�,� 6�i� �� ,="1  .  
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� c��1 �+�� �� �1�E���GA� �_, )  ;	� : !_3%� ����(   

p!&!	_+ ��#�" # WAN  �1�E��� �T�=_� �@ �"�+�� <�\+� �!g	� �@ 1��!� �u]� �1     
�,� 11�0   �� 'k�\+� �@ �"�+�� , �@ WAN� ���Y�@ W�+�� �T�=_� �@ ,=	��H�  .

�"�+��  �" �_� �1 '��l� 6!�� 1�*�� �%&!�3� #G��1 , ��V@  ) �����	�� ( �� �
 ;��� <=� F!� ��k �1 � ����1 �=�I�@ �� ����	��OSI� �%&��� , =	��H�  ) t�`+�

�" ��17 ���� �@ D%H\+# �_�  .( 

  ?���H�� �� {��	� S%���	�� �@ �" D��� N	%�%M!� � �%3� ?����@ K�`���
� K!3A� �+�� c� r����,11�0  . <��=� m!� r���� F�*�� �!g	� �@ �"�+��

T	%+��,  1�*�� �� ) ��!
 �� � ��3�� ( ���� �@ �_� '�Ife� �&1�� �@ F�=Y� 67 cH] �@ �+
 =	��H� �"�+�� .� �_� ��=� c�,=	@�_%
 �@ =��!+ #�"�%3� # <��=� '�Ife� a��3�� 

"=������ �� N	%+��,&� =��H� ����=� � ,��!HI  " N	%+�� <��=� �1 1!�!� '�Ife�
E��� �@ � ��!
 '�!R �@� F�T	�@ � ��%�t N	%+�� C_+��
 c� �� �1�,=�1�0  . �%&!�3�

p!&!
!+ '�Ife� �&1�� a N	%+�� C_+��
# �_�  )�%3� (�� �@�� �"�+�� �,=��@  .    
� �" �_� ���� �@ W�+�� �!g	� �@ �_� c�,���1 �@ �3��@ ,=	@�_%
 #11�0  .?�� 

M�" �_� ?%	:,� �M��� �� ��� '���_�� ,��H� =	 :  

• "1 ��17, ��0��� � ���!%
   
•  �%3� ?����@ K�`���  
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•  ��!
 �� � ��3�� N	%+��  
•  N	%�%M!�  
• M�" ��17,�T��%@ �]   p!&!
!+ #�" #� �_� ,=	��@  .  

�7 �$�� �. 
9"� 3�A�!/ WAN  

�" �_�# WAN_�V%� ��k �1 , � data link ;��� <=� OSI  � �%&��� ,=	��H�  .
	�� ?�=@ m!� {GX�, H�, ;��� <=� �T�1 ��k v	
 �] =��@ OSI�" �_� �1 # 

WAN"�T��� , =���=�  .=%]�+ D�� ��_� ?�� �@ m!� '��I � ,\��\� �] =��H� , �] 
 �_� c�WAN �� �� LAN� V��H�� ,�" ��k �1 =��H� #_�V%� , � data link 

f��] � �h!� �!�j "1!�i�#=���1 ��  .1��=����� a�T�1 '��I �@�" C_+��
 � �"# 
�" �_� �1 �=� �1�E���# WAN �" ��k �1 �# � �"1��=����� �@ '��E�� F�1 � <�� 

�" C_+��
# �" �_� �1 �=� �1�E��� #GA� ,�" ��k �1 � # � �@�i� ,=��@  .  
_�V%� ��k, WAN ?%@ S%���	�� aDTE )  �� ����0�@data terminal 

equipment  ( �DCE ) ����0�@  ��data circuit equipment  (���i+ ��   
�,=��H� . ��!HI  " aDCE  S���� �=	"1 �M��� c�   � DTE� �H%Hw ��T��1 ,=��@  .

 �T�1 '��I �@DTEa   c	%& �@ �] ��� �e!@�� S%���	�� �@ �@��] ��T��1 WAN C\�� 
�,11�0  .�" S���� a<=� ?�� �1# �@ �=� �M��� DTE�� � F1!� c� d��e ��  

CSU/DSU� ���Y ����1 �1 ,1�%0  . 

GR� �E%��, ;��� <=� F!� ��k �� � �_� ��k �1 N	%+�� � ��� N	%+�� a�+�� c� 
OSI� dlA� ,&� 11�0 , �_� c� �0� WAN�" ��k �1 # ;��� <=� F�1 � <�� 
OSI� �%&��� ,a =��H�  GA� �_� ��T��1 c� �+�� ��7 , ��T��1 c� �� � WAN ��� 
�1 9� m!� <�!� �@ ���
 ,� ���1 �	�V0 �1 �" �] �E0 �3��@ ,=	��@  . �+�� c�

���\A�� ��� ?_H� "GA� �_� ��T��1 c� 6�!	I �@,�E�� # ?_H� �� � =��H� �E%�� 
��\A	� ��� " ��T��1 c� �E%��WAN��@ �1 �� � =��@ ����1 �=�I�@ �_� �1 �� , 
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��� �1�=A� �1 �] 1��!�# �_� c� ?%@ LAN � WAN� �1�E��� , c� �1 a11�0 
� �gA&, GA� �_� ��T��1 c� 6�!	I �@ D" =��!+, ��T��1 c� 6�!	I �@ D" � WAN 

 ="1 F�*�� �� �&!A� r���� . 

_�,�" �_� �1 �+�� r���� �� # WANa   "1�%3�, �" ��3@ #+�Ife� , F!� ��k �1 
&� ���,GA� �_� c� �1 �+�� ,���1 V%� #3� ?%	: �%&!�, ���  .H� ?���@�	@, 6�!+ 

R�\��� �E%�� c� 6�!	I �@ �� N	%+��,��@ # �" �_� �1 �+�� # WAN �g� �1 
���0 .����,�" C_+��
 � �"1��=����� �� �+�� c� �] # �@ ^+�� WAN�" ��k �1 # 
_�V%�, � data link� �1�E��� ,� a=��H� # ��T��1 c� 6�!	I �@ WAN �_� �1 

�E��#�� � �E%,=��H�  . �_� c� �1 �+�� �E%�� ?%&��WANH� N	%+�� , �0� � =��@ 
��@ ��� ���Y#� �E%�� 67 #R�\��� , �] 1!� ��E0 ��� ���@ D%M�H� r���+ �� 

�" �_� �1 �+�� �%&!�3�# WANa   �"1��=����� ?%@ F�k 'k�\+� �M��� # rG�`� 
data link_��%� � , WAN���  .  

fu� "�+�� c����1 ��� ?_H� # S%���	�� c� ISDN��� �&!34] �� �] =��@ # PPP 
� �1�E���,���1 ?%	�H" � =��H� # <���� S%���	�� c� T1=��@    �&!34] �� 67 �1 �] 

���# Frame Relay� �1�E��� ,  11�0  .�%�w� ?%	: �1,� �+�� ,�@ �1�Y �3��@    
 S���� 8!� c� �� �" �%@ <�l��� ) �%g�ISDN (  �T�1 S���� �@) �%g�T1 (�%%�+ �   

��� �&!34]# data link  �� PPP �@ Frame Relay  =��@  .  

�7 2$9"
# " �7.��,	����/$I0% �T � " data link�7 �$�� �. / WAN   
��@, �"1��=����� � �" C_+��
 ��#_�V%� ��k ,�� =	+��I :   

• EIA/TIA-232  
• EIA/TIA-449  
• V.24  
• V.35  
• X.21  
• G.703  
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• EIA-530  
• ISDN  
• T1, T3, E1, and E3  
• xDSL  
• SONET (OC-3, OC-12, OC-48, OC-192)  

   

  ��@,�"1��=����� � �" C_+��
 �� # ��k data link �� =	+��I  : 

• High-level data link control (HDLC)  
• Frame Relay  
• Point-to-Point Protocol (PPP)  
• Synchronous Data Link Control (SDLC)  
• Serial Line Internet Protocol (SLIP)  
• X.25  
• ATM  
• LAPB  
• LAPD  
• LAPF  
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9"� W��	�  
  

     ��� �@ ��� �1 �"�+�� �� �1�E���#��� �=� C�=+ <��=��  .��, D�� C�k1 �� 
\+� '���w a �+�� �� �1�E��� q��30 �T�1 ��� ?�=	: �@ ��� Q� <� ) � ����	��

 �" ���� ���� ��# ��1 ��� ��  (��� �w�j �\I �1 .��@ �=� ����0 �g� �1 F��# 
��5 �@ {��	�� a �"�+��#� F�*�� 6��7 �5 ��� ,=	"1  " : �@ ��� Q� �� �1�1 <����

� ���#�T�1  . "fu� "+�!R �1,���1 �5�� Q� �5 #� ��� #��+ �1 � 6�   ���1 Q� 
� �T�=�� �@ 6��7 <�\+� �!g	� �@ a =��@ ��!"� �1 �T�1,^� Q� �� 6�!+    leased    

)R�\���, (�"�+�� �� Q� �" �@ �5#� C\�� �+��1 �1 1!�!� ,1!H� �1�E��� a11�0  .
�%���+ ��!0 �" a{%+�+ ?�=@, �� 1!� F�*�� �T�1 ���� �@ ���� Q� �� ��� F�k �5 

 �+�� d��e��H+ � �=� dlA�,�" Q%���+ #���w�%s #� ��G%� �T�1  �	�
 �1# � =��@ 
�" �	�V"#M!� ���R a�e!@�� ,� ,11�0  .  

 
 �7
9"� W��	�  

� �� �"�+��,��V�� �`� �=HI ���0 �1 �@ 6�!+ #��V�� F�� � #1!H� D%3l+ :  
• �7
9"�/��I%� ��� / : �"�+��#M�"��V�� �`� am!� ,� , F�� �5 =	��@ 

V���"��#� ����� �� 6�0=		5 =%&!+ ^�!+ �=� =%&!+ ��� , =	��H� ) <�j�1
���R �w�j " '�!R �@black box� ��T� 6��7 �@ , D%	5 .( am!� ��V�� F��

��@ �� N	%+�� �%G@�Y# ?��+ �1�� =��� � ?���H�� 6��7 �+ �1!H� D"��� �"�+�� 
�� �T�1 ��� �@ ��� Q� �� �1�1 <���� �5 1!� �E%��@!`@ �� �,=	"1 F�*��  .

� �%��+ �" �5�� �u5�,�"�+�� �� �5 =	"1 #��V�� �`� # =	��H� �1�E��� 
�"�+�� �@ �3��l� �1 6��7 �5��:#��V�� F�� #���1 a#��x
 1�H�I� � �I�� # 

��i%@#� ,=	��@  .� 6�i� �� �+�� ��!H� Q� ��� C��,="1  ) .Cisco 2600 

Series Multiservice Platform (   
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 ;	� :!�3%� ����  

• �7
9"�/��I%� �
	 / : �"�+��#��V�� F�� #���1 #1��GHI #  �"�+�� �@ �@�i� # 
��V�� �`�#GR� �%&!�3� � �1!@ , ��� �@ ��� Q� �� �1�1 <���� V%� 6��7 

1��� �T� .��V�� F�� �+�� Q�#� , �=	"1 S���� Q� =��!+ NT S���� Q� a 
=��@ S5!	%& �=	"1 S���� Q� �� � �� �� �=	"1 .��H+,�" D�3%� # C��I 

� ���#���1a [�X� #�" �%G@�Y #� �=� �%�+ CY �� N	%+�� ,=	��@  .  
 �� � <������ 6�!	I �@ �"�+�� �� 1��!� �u5� �1gateway  	�� � �1�E��� a����,11�0  .

�� �@ ��� F�k �X@�� ?�� �1,�" '��E+ ?���H�� �� #�"�+�� ?%@ 1!�!� #��V�� F�� # 
��V�� �`� �# 11�0 ����� a :H� 1��!� �u5� �1,��V�� F�� �+�� Q� 6�!+ # ?�VT��� �� 

��V�� �`� �+�� Q�#�"�+�� �5��: a1!H� #��V�� �`� #���1 # � F�k ��V�� �`� 
�� �=� �%�+ CY �#� , ��� Q	%& Q� �@ <�\+� 6���� 6��7 �@ �5 =	��@ WAN           
) 8!� ��Frame Relay a ISDN �� � ATM ( 1�1 ="�!� ��.��V�� F�� �+�� Q�#       

 ) ��=	�� �=	"1 S���� �%g� (���1#1�=�+ # �@ 6��7 �� Q� �" �5 ��� ��� '��5 
 ��� Q�LAN�� � �=� C\�� �" ��� �@ 'k�\+� ��# WAN�"�+�� d��e �� # 
��V� �`�#=� ="�!� F�*�� a .  

 =�a'q:  �	
��� �� b��9�� " 
A,� �� ���� ". =�H9� ��[�' �� 
9"� 6� 3.�����    
 ��� �1 <�\+� �!g	� �@ ��� C�� d@�X� �+�� Q� �� =%	5 ���LAN � �T�=�� �@ 

��� �=� �1�E��� a����	�� .����, � �1�1 �+�� �5# ��� Q� d��e �� �� LAN �� � 
� �����1 ����	��,���@ �� S
 a=��H� ,�����1 �1�1 a=\l� � ��=� ��17 ,��@ �� # �" 

� <���� ����	�� �� � �" ��� �� Q�,=��H�  . �� ��� a ��� C�� �1 �=� �1�E��� �+��
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��� �1!H� D%3l+ '��E�� B`@ �1 �@.  ) ��V*� ��� �1( .���1 ��� �"# K�" Q� 
��H+ �5 ���,�"�+!%4��5 #=�� �=� C\�� 67 �@ ��� �1 1!�!�  . am!� 1��!� �@ ��fI

���1 �=� �1�E��� �+��#�" S%���	�� # �� � �1!@ 67 �@ ��� �" <�\+� �!g	� �@ F�k 
� �1�E��� a����	�� �@ <�\+� �!g	� �@ �T�1 S%���	�� Q�,=��H�  .a{%+�+ ?�=@   �+�� 
=��H� <���� a���1 =\l� �@ �� �g� 1�!� �1�1 ��� �1�Y .  

  
  

   =�a't:  ���� G �. 
9"� 6� 3.����� LAN  
  ��� Q� �1 ��� C�� d@�X� �+�� Q� �� =%	5 ���LAN �=� �1�E��� a��� . �1

��"�T��1�� Q� �" am!� <=�#  Q� �%g� 1!�!� �+�� �@ ��� �1 1!�!� gateway 
� 1�!��@,=	��H�  .�" ?%��� �� Q� �" a{%+�+ ?�=@#�� �@ 1!�!� # ��� LAN �5 

+�Ife� ��3@ Q� <���� =\Y,)  ��� �� ���� CA� �" �� � ����	��LAN (  ����1 ��
+�Ife� ��3@ a=	��@, 1�!� ��@ �� �g�# gateway� <���� ,=	��H� .    

�+��  )gateway ( ���1 �1�1 <���� CA� �@ �3�#"�07 ,� F�k ,=��@ ) . 6��� �1
�" �G\� D%g	+# C�+��
 TCP/IP��@ #�" ?%��� �� Q� �" # Q� ��� �1 1!�!� 

 ��17IP��@ # gateway� ����0 �g� �1 , 1!� .(  Q� �� �1�E��� �!A� ��� C�� 
@�%��1 �!g	� �@ �+��, ��� �1 ����	�� �@ 6��@��5 LAN� 6�i� �� ,="1  :  
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   =�a'w:  ��R 
�%. ". =�H9� ��[�' �� 
9"� 6� 3.�����   
%"�!`@ a=%	5 ���n+�� �� Dnnn� �!g	� �@ �+nn a�T�=�� �@ 6����� Q� ��5 ���1 �1 <�\  

D%M�H� �1�E��� .�"�+�� �� Q� �" �!g	� ?�=@# Q� �� �1�E��� �@ ��� �1 1!�!� 
 C�+��
WAN �%g� ISDN� C\�� �T�=�� �@ ,=�1�0  .fHI" C@�5 Q� �� �1�E��� �@ a

 ^�!+ �5ISP� �M��� �e!@�� , S%���	�� �@ <�\+� 6���� a11�0 WAN+��  D"��� �
�H%l�3� <�	T%� �*�7 �� � �=� " ��� �@ISP S%���	�� �@ 67 �T�1 �� � ���� �e!@�� 

WAN� C\�� �T�1 �+�� ,11�0  .�" C�+��
 �� ���Hj �@ �1�Y a�"�+��# WAN 
1=���#�%g�    Frame Relay , ATM , HDLC �� � PPP� a ,=	��@  .  

  
1~" L
���'��7 / 
9"� G :  

• ��"�T��1 �"�+��# F!� ��k  ) ;��� <=�OSI ( �,=	��@  .  
• V�� �����@ ��%��1�� �"�+��#���1 =	"�!`� �� �1�1 ;��!+ 6���� a =�1�T�  .  
• �"�+�� �u5�#D��   ���1 #R�\��� C��I D�3%� ,� 1!� ��� ,=	��@ .   
• �" C�+��
 �� �"�+��#R�� ,���w '�Ife� �&1�� �!g	� �@ # 1!�  ) �!g	�

 �3%� �1�1(� �1�E��� a, =	��H�  .  
• ����	�� �1 �+�� Q� 1��GHI �!A�  : ��@ �=� 1�*�� �%3�#+�Ife� �&1�� F�*�� , 

��H+ �1 �=	"1 S���� � �=��%0 S���� ?%@, � �@�h B5��+ F�*�� 6��� '=� 
� �%%�+ a�%3� 61!@ ����1 �1 � 1!�!� Q%���+ �%�w� �@ {��	�� � �1!� 6�3�
�,=��H� .   
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                                         �7
9"�/ ���0�   
  

       �� !�3%�, �� �5 ��� 6��� �X� �1 L%M!� � �+�� 6�0=		5 =%&!+ ?��+���� �� 
� ��� �5��� �1 67 'k!\A�#1=��� #� �1�E��� , 11�0  .�" <=� 6!	5�+ �5�� ?��# 

1=���#  �" �%G@�Y �@ �� �"�+�� �� #EG�`� , ��� �1!H� =%&!+  .��# |���a    �����     
����� �	%�� ?�� �1 ��!H� ?���&��=�� a , =	��@  .�"�+��# �5�� ?�� ^�!+ �=� =%&!+ 
�� ��#   ����� �+ � 8��� # |����� ���1� ,=@��  )�j �1 �w�j < .(��@ ��� C��, 

�" ��!H� ��#� 6�i� �� 1!�!� ,="1 : 


�/ qtnnn 
�/ t�nn 

 ;	� :!�3%� ����  

��H+,R�� ��V�� F�� am!� '�V%�*+ , F�� �@ ��Internetwork Operating 

System �� � IOS� ����� ,=	��H�  .IOS�" L%M!��u5�� �"�+�� ��3" a# �=� =%&!+ 
� K!3A� a!�3%� ^�!+,11�0  .��0��� D�� CR� ���I� �@ �5�� ?��#�� �5    �@ 67

�+����� Q� 6�!	I# F�� �@ � =%&!+ �1 D��  Cisco Fusion� �1�@ F�� a,  =\Y a1!�
��!T@ �� 1!� 'k!\A� 1��1 �# =%&!+ ��H+ �5 =��H�, ��"�T��1# D�3%� Q�!�3%� 

=	��H� ����� �� 6�3�� C��I. 

P�� 
���>� ���0� 
9"� G �.   
•    F0%
��� )Interfaces  ( .�1�E��� 6���� a�" S%���	�� �� �1�E��� �@ �+�� �� 

� D"���,11�0 . 
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• S%���	��   C��� �"  �" '�!
 #���+� � <����   EG�`� , � , �@ 6��7 �� �5 =	��@ 
 ��� �@ �+�� <�\+� �!g	�LAN� �1�E��� ,11�0 .  C%3���
 �@ ��!+ �@ �+�� �"

�"#���1 a�=� �M��� #�" S%���	�� #1=��� #���  .��@#�" S%���	�� �� Q� �" # 
Q� �� �+��� �1�E��� ��� F�� ,1!�  .��@ ��� <�=�,���� �� , �� <��=�� 

� 6�i�,="1 .  
S%���	��   1�@��5 

E0first Ethernet interface
E1second Ethernet interface
S0first Serial interface
S1second Serial interface
BRI 0first B channel for Basic 

ISDN
BRI 1second B channel for Basic 

ISDN

• �H� ��� C�� �1#�" S%���	�� ���H" �@ ��!�3%� �+�� Q� �i
 # 67 '��E�� 
� �="�i�, =%M�H�  ) .�� �1�E��� �%G@�Y �@ �+�� Q�   ISDN .(   

•   
 ;	� :� !�3%� ���  

• � �="�i� �5 ��!T��H",�j m!� �+�� a=%M�H� ,���1 #�" �5!� # ?EG+ z�`� 
� V%�, 8!� �� m!� �+�� �5 ?�� �@ ��!+ �@ �5��: a=��@ ISDN� , a=��@       

�,&��%*�1 ?EG+ Q� �3��@ , ^� Q� �@ �� ISDN1!H� C\��  . m!� �+��
�" S%���	�� �@ ��fI# ISDN���1 #��	�� Q�  Q� �@ <�\+� �!g	� �@ ���+� S%�

 ��� �1 ��T��1LAN ���  )k!H�� " �+!%4��5 Q� �� � K�" Q� .(+�!R �1, 
 '�!
 �@ �� m!� S%���	�� �5uplink� a=%M�H� C\�� K�" Q� , L%M!� �3��@ 

1!H� D%g	+ aK�" �&�j �1 �� �+�� �i
 �1 1!�!� Q:!5 .+�!R �1, �5 
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�1 Q� �@ �� m!� S%���	��� a=%M�H� C\�� �+!%4��5 ��T�, L%M!� �%�w� �3��@ 
 �&�j �1 ��node 1�1 ���Y  . '�!
Config �� � Console �!����5 8!� �� 

DB9 ) 01��, (  �+!%4��5 <���� '�!
 �@ ��� C@�5 Q� �� �1�E��� �@ �5 �1!@
C\��  �+   =	@��%
 6���� #� D"��� a�+�� D%l�3� ,11�0  .  

•    3,	6�.
# )CPU (  :��H+,�"�+�� #���1 !�3%� #GR� �=���1�
 Q� ,         
�,GR� '�%GHI F�*�� �%&!�3� �5 =	��@ , =���1 �=�I�@ �� �+�� �1  . �@ �=���1�


 �lY� =%&!+ )IRQ ( � ���Y�@ W�+�� �+�� �1 1!�!� �R�	I ���� �@,=��H�  .
�"�+��#�" �=���1�
 �� !�3%� # RISCk��!+!�    �1�E��� �,=	��H�  .k!H�� "

�� �@ �=���1�
 �� �1�E��� =R�1#&!H�� �+�� Q� , H� ���*+ �3%@ �� ,=��H�  .  
•  IOS a  GR� C��I D�3%� ,�� �@ �=� ����� #��� �"�+��  .IOS ���� �@ 

 �@ F!�!� =	�7��Bootup1!& a ��l�3� �g��j �1�, 11�0 . D*jIOS  k!H��  "
 � �1!@ ���@�T� L	
 �+ �1 ?%@� D*j ?��, 6�V%� �� �+�� 8!� �@ ��!+ �@ =��!+ 

=��H� ���*+ V%� �=� ����� . �`3� ?���7IOS ���H� �`3� a�w�j <�j �1 
 ��� �1���1 .�H�3� '�!R �@ !�3%� �5��  �" ��@ 61!H� o�e�@ o=" �@ � 

�" �n%G@�Y 61�V�� �� �#�" �`3� �M��� �@ F�=Y� a ���w� #��� ,1=��� #            
e �1,� ��� �" ,=��H�  ) .| . |� a � .|�.(  

• IOS�" C%3���
 � �" �%G@�Y a #1=��� #� � �1�1 �M��� �+�� �@ �X@�� �1 �� , 6�!+ 
 �!g	� �@ �� � F�T	�@ �� 67Backup �+�� �� �� 67 ?���0 download  1!H�  .

�� �1# |���� a k�@ �@ IOS�� �@ # '��5 BG� �g��j Q� PCMCIA���  �M
��� �=� . �=� C\�� �+�� �i
 �1 1!�!� 'f�� Q� �@ ���1� �1 am!� �g��j

67 d��e �� �    IOS image� 1!& a,11�0  .IOS image k!H�� a " �1�i�
� �+�� � �1!@,=��H� ���� �1�i� �&�j �� �� 67 �3��@  .  

IOS�� ,�� a 67 1!�� 6�=@ � �1!@ �+�� Q� �1 1!�!� �R�	I ?���H�� ��  6��
 ���1 ="�!`� 1!�� �+�� �� �1�E��� . ���l��� �!g	� �@IOSw �g��j �1 +���, 
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 BG� '��5 Q� ?���1 �@ )�"�+�� �!\� �1 �5 ��!T��H"#�� # |��� ����� 
=�1�0 (1!@ ="�!`� .� �!g	� ?�=@,=	@��%
 6�!+ #�"�+�� �u5� # �@ �� !�3%� 

 1!& �!g	�IOS image�=	"1 S���� Q� d��e ��  tftp �+�� �� � ��� 
�T�1#���1 �5 # ?�=	: IOS image��@ #�"�+�� #+��E�� ,1�1 F�*�� a���  .

M�"�+�� ?%	: �1,��� ��%�t �!g	� �@ k�@ �%��� �@ �g��j '��5 BG� Q� �� # 
 ?�=	:ISO image� �1�E��� a ,11�0  .  

•  RXBoot Image 67 �@ �5 a Bootloader� ��E0 V%� ,V%: a 1!� # 
D*j D5 �`3� Q� �� ��i%@  IOS �g��j �1 �5 �1!� ROM �l�3� �+��       

�, 11�0  .+�!R �1,�5   ���1 �+�� Q� # 1!& �!g	� �@ F�k '��5 BG� IOS 
� a=���,=	@��%
 6�!+ #� ��!T@ �� �+�� # �5 1�1 F�*�� RXBoot image �� 

=��H� 1!& .6���� am!� �����@ 1!& �@  '�%GHI F�*�� ��=�T� �%&�� #�    � 61!H� <��� 
�" S%���	�� 61�5 <��� �%s ��#� D"��� 67 '��E�� ,11�0 .  

•  �[%�BRAM GA� a,a�+�� �5 ���    IOS�" C��� � #=	@��%
 # 1!& 67 �1 �� 
�, =��H� . �g��j �@�i� m!� �g��j 1��GHIRAM� �+!%4��5 �1 �=� �1�E���  ��
)�" �����@ � C��I D�3%� ���l���#1�@��5 #'��E��  . ( �g��j 6�V%�RAM   1�!� 

T�3@ a�+�� Q� ��%�,���=�� �@   IOS image�" C��� � #=	@��%
 #1��1  . �1
�"�+�� �1 � 1��!� �u5�# �+ Q:!5  )��# |���(  �g��j aRAM �=� �1�E��� 

� ���@�T� �1V��� �+ �1���1 ?%@,=��@ .�"�+�� �1 �%�w� ?��#�5 ��0�V@    
���1#   ISO image��i%@ #� ,� ?%@ a=	��@ ,�1 �   ���: � �\� �+ 

1!@ ="�!� ���@�T� . �g��j �1 N	%+�� <��=� ���l��� �@ ��!+ �@RAM �1 a 
+�!R,� �=%�%
 � ��V@ m!� <��=� �5 ,� a=	��@ , �@ �+�� Q� �� �3��@ 

 �g��j 6�V%�RAM��	� ,11�0 �1�E���  .  
•  �[%�B )NVRAM ) Non-Volatile RAM  . �@ m!� �g��j �� �"�+��

��=�T� � ��%�t �!g	�#=	@��%
 �@ W!@�� '�Ife� #� �1�E��� 1!� ,=	��H� . 
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=	@��%
 �� S
#�1 '�%GHI C\j�� � v���� a�+�� Q�    NVRAM��%�t        
�,11�0  .�" �g��j �@ �3��l� �1 m!� �g��j D*j# RAM� J=�� a,=��@  .

fu� "�"�+�� �1#�� # |���� ���@!G%5 �i" �@ m!� �g��j D*j a ,=��  . �1
�"�+��#��0�V@ #�� �%g� # ���� �g��j D*j aNVRAM� �@ ,�1 �    

� �n��@!G%5, =��  .��=�� ��� �� S
#1!& � �+�� Q�    ISO image C��� a 
=	@��%
#�g��j ��    NVRAM  =	@��%
 F�*�� �!g	� �@ #� 1!& a�+�� ,11�0  .

1 1!�!� '�Ife��" �g��j �� 8!� ?�� �   =� ="�!`� J�
 a )�j,���� , �+�� �5 
Reload  �� �  ��� q!��� .(  

•  �[%�BROM��=�� ��� �!g	� �@ m!� �g��j �� a #��=�T� � #�1�E��� �+��    
�, 11�0  .��@ C��� m!� �g��j, �%g� �"=5 Bootstrap � POST�1!@    �5 

�" �3+ F�*�� �!\� �1 F�k 'f%�3+# ��=�� ��� � �%&��#��@ �� # �+�� 
� D"���, =��H�  .H� �� �g��j ?�� '��!�A�, 1�1 �%%�+ 6�!+  )�=��!� ^l�, .(

��H+, �g��j �1 1!�!� '�Ife� ROM��� �=� ��%�t �=		5 =%&!+ ^�!+ .  
• �P% �[%�B+��5 6�H" a , B`@ �1 �5 ��� IOS=�1�0 ����� 67 �@ .  

  8!� �� �g��j ?��EEPROM (Electrical Eraseable Programmable Read Only Memory)   a
�,=��@  .+f�� d��e �� m!� '��5, �+�� �@ 1��1 ���Y �+�� Q� �i
 �1 �5 

� C\��,V%: � 11�0 #�� B%@   IOS imageH� ��%�t 1!� �1 �� ,=��H� .   
� �+�� <!3	5 �� �1�E��� �@,+�Ife� 6�!+ ,��!� �g��j 8!� ?�� �1 ��  F�=Y� �� � 

��@ oxj �@, 1!H� 1!�!� '�Ife�  . �� m!� �g��j D*j� �1 ���@�T� 
�"�+��#�� # |���� B��V�� a�+�� <=� �@ {��	�� � �=� 8��� ,=@��  .  

•   ,��
�0# 
��Q�/ ) Configuration Register(  =	�7�� 8��� �Xl� a
��=�� ���# IOS  � z`i� �� , =��H�  )	"1 S���� a'��5 BG� �=tftp �� � 

���R " 1!&RXBoot image(   .�%@ �1V��� am!� ��3*��,���  . 

  

WWW.IRANMEET.COM

Info@IRANMEET.COM



 355 

,��
$0#/�7
9"� /�$�0�  

 ��@#=	@�_%
 #�"�+�� #� a!_3%� , 6��7�@��] ^@�� B`@ �@ �=�@� �1 �3��@ 
@�%��1,���1  .� a�!g	� ?�=@,@�%��1 �� � <�	%��+ c� �� 6�!+ ,1!H� �1�E��� ��1 �����  .

 �� S
@�%��1,� F�=Y� ?%&�� �1 a�+�� �@ , '�%GHI �3��@ logging �	%�� �+ F�*�� �� 
=	@�_%
 �%�w� ?���7 �="�i� �!g	� �@ '��!��1 ������ �1�E���#=	@�_%
 �%%�+ �� � # 

11�0 D"��� �+�� . 

�%	�� ��k c� �M��� �!g	� �@,a{��	�  �" C%3���
 61�] C�E&�@ 6�_�� #�=� �M���         
 )'��!��1(   �1 �1 �+�� mode��� �=� D"��� '��E��  :  

• User EXEC mode    : ?�� �1mode��!HI a  "+��!��1,� �� , 6�!+ 
���� C\j�� �] 1!H� �����#=	@�_%
 �%�w� B��H� a6��7 #� ��� �+��     

H�, ?�� �1 �=� �M��� '���_�� �I!H*� �� �1�E��� �@ 6�!+ modea   =	@�_%
 # 
� �+�� 1�1 �%%�+ � .  

• Privileged EXEC mode :    ?�� �1 1!�!� '���_�� �� �1�E��� �@ 
mode� a ,=	@�_%
 6�!+ #1!H� <�HI� �� F�k '��%%�+ � F�*�� �� �+��  .  

 �� S
login    �4���
 a �+�� �@user Exec mode� �1�1 6�i� , 1!�  . '��!��1
 ?�� �1 1!�!�mode� �I!H*���� a #!��1 ��  '��Privileged EXEC mode 

  �, =	��@  .��@#@�%��1 ,� '��!��1 C��] �I!H*� �@ , �@ �3��@ Privileged 

EXEC mode   =� 1��� . �!��1 ���+ �@enable	�� 67 �=� rE`� C_� �� � , 
enu ?�� �@ 1��� �1��7 a mode=� D%"�!�  .+�!R �1,��@ �] #�!I V�� �+�� # 

�� S
 a=��@ �=� r���+ B��H� password  � ,1!H� 1��� �� �!I V�� �3��@  .  
 =	�7�� C%H_+ �� S
loggin �4���
 C_� a  )prompt ( '�!R �@ � �%%�+"# " 6�i�

� �1�1,1��� �=	"=��i� �] 1!�    �@ Privileged EXEC mode �,=��@  .global 
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configuration mode_� a ,+k�j �� ,���R �] ���  " d��e ��Privileged 

EXEC mode@�%��1 C@�Y , ���  .@�%��1 6�_��,��� 'k�j �@    d��e �� global 

configuration mode 1��1 1!�� :  

• Interface  
• Subinterface  
• Line  
• Router  
• Route-map  

��@# �@ �i0�@ EXEC mode d��e �� Privileged EXEC mode �!��1 �� a 
disable �� � Exit� �1�E��� ,1�0  1 .��@# �@ �i0�@ Privileged EXEC 

mode  d��e �� global configuration modea   �!��1 �� Exit�"=%G] �� � # 
Ctrl-Z� �1�E��� , 11�0  .�"=%G] {%]�+ ��# Ctrl-Z � ,��@ 6�!+ # D%l�3� �i0�@ 

 �@Privileged EXEC mode �I!H*���� 'k�j �� c��" �� global 
configuration mode 1!H� �1�E���  . 

  
��@# �@ 1��� ��� �!I V�� r���+ Privileged EXEC modea � , �� 6�!+ 

 '��!��1enable password  �    enable secret1!H� �1�E��� .  '�!R �1
 '��!��1 �� �1�E��� �!��1 �@ ��!&�� a m!�enable secret� , =��@  .  
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5���-�
���@ S��� ��� ?�	�$'� ��      
 ��fI ���+ �@"? " �1user EXEC mode  �� � privileged EXEC mode a 

 �" �1 �1�E��� C@�Y '��!��1 �3%&mode� �1�1 B��H�  , 1!�  . �@ �AER '��!��1
%G] 61�i� �@ � �=� �1�1 B��H� �AER = enter   �,=�@ '�AER 6�!+ # �="�i� �� 

1!H� .  

 '��!��1user EXEC mode 

Router>?

 Exec commands: 
access-enable Create a 
temporary Access-List entry 
access-profile Apply user-
profile to interface 
clear Reset functions 
connect Open a terminal 
connection 
disable Turn off privileged 
commands 
disconnect Disconnect an 
existing network connection 
enable Turn on privileged 
commands 
exit Exit from the EXEC 
help Description of the 
interactive help system 
lock Lock the terminal 
login Log in as a particular 
user 
logout Exit from the EXEC 
mrinfo Request neighbor and 
version information from a 
multicast router 
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mstat Show statistics after 
multiple multicast traceroutes 
mtrace Trace reverse multicast 
path from destination to 
source 
name-connection Name an 
existing network connection 
pad Open a X.29 PAD 
connection 
ping Send echo messages 
ppp Start IETF Point-to-Point 
Protocol (PPP) 
resume Resume an active 
network connection 
rlogin Open an rlogin 
connection 
show Show running system 
information 
slip Start Serial-line IP (SLIP) 
systat Display information 
about terminal lines 
telnet Open a telnet 
connection 
terminal Set terminal line 
parameters 
--More-- 
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 '��!��1privileged EXEC mode 

#Router?

Exec commands: 
access-enable Create a 
temporary Access-List entry 
access-profile Apply user-
profile to interface 
access-template Create a 
temporary Access-List entry 
bfe For manual emergency 
modes setting 
clear Reset functions 
clock Manage the system clock 
configure Enter configuration 
mode 
connect Open a terminal 
connection 
copy Copy configuration or 
image data 
debug Debugging functions 
(see also 'undebug') 
disable Turn off privileged 
commands 
disconnect Disconnect an 
existing network connection 
enable Turn on privileged 
commands 
erase Erase flash or 
configuration memory 
exit Exit from the EXEC 
help Description of the 
interactive help system 
lock Lock the terminal 
login Log in as a particular 
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user 
logout Exit from the EXEC 
mrinfo Request neighbor and 
version information from a 
multicast router 
mstat Show statistics after 
multiple multicast traceroutes 
mtrace Trace reverse multicast 
path from destination to 
source 
name-connection Name an 
existing network connection 
no Disable debugging 
functions 
pad Open a X.29 PAD 
connection 
ping Send echo messages 
ppp Start IETF Point-to-Point 
Protocol (PPP) 
--More-- 

��@#M�	�7 ,�@    <�u� ��!H� c� a �+�� �@��] ^@�� B`@ �� �1�E��� �!A� ) �>�� V0[�9 
 
9"� (� <��1 D" �@ ��, D%M�H�  :  

•  <�� �Gj�� : ��fI ���+"? ""�07 �!g	� �@,'��!��1 ��    1!�!�   ) �� �1�E���
 �!��1clock (   

•  F�1 �Gj��: ���@ ,] ?�� � �!��1 ����0 � �� 6��� �,���� �: �@ �3��@ , 1��� 
 1!H� .  

•  F!� �Gj�� :� FfI� �H� �@ a�%��h � �l%Y1 a�I�� ���+ �� S
, �@ �] 11�0 
��i%@ '�Ife�#� ��%� , =��@  ) <�� a ��� a ��� .(  
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•  F���: �Gj�� :�"=%G] 61�i� �@# ctrl-P �    �� ) =%G]up arrow (  �!��1
GY �=� ���+, � ���_+ ����� �@ <�!� ��fI 61!H� ���w� �@# �%�w� a 67 

�" 6��!0�7#��w� ,� z`i� 67 ,11�0  .  
•  D*	
 �Gj��:  ��fI �="�i� �@"^ " ��X� c� ���@ ="�� a D�3%� ���
 �

 1!@ D%"�!� . ��fI CA�"^ "a &�H�j� 6�_� ,� 6�i� �� ��X� ���@ ,="1  .��@# 
�1=*� a �!��1 �%AR ���+ "�� �!��1GA� �+ , ��fI �] "^ " �1!H� z`i�

 ��fI �� S4� � �1�] ���+"? "��@#"�07 ,� �1�E��� �e!@�� ����0 �� , D%M�H� 
.  

•  Di� �Gj�� :a �I�� ��1 �� S
 �l%Y1   ���!��1 ���� ���� �@ �%��h � , �1 a 
� 1��� �g� 1�!� ���� �@ ��!+ �@ V%� �� <�� ���1�, D%M�H�  .  

�+�� 6��� D%g	+  

Router Con0 is now available 
 
Press RETURN to get started. 
 
Router>enable 
Router#cl? 
clear clock  
 
Router#clock ? 
set Set the time and date 
 
Router#clock set ? 
hh:mm:ss Current Time 
 
Router#clock set 13:22:00 ? 
<1-31> Day of the month 
MONTH Month of the year 
 
Router#clock set 13:22:00 17 october ? 
<1999-2035> Year 
 
Router#clock set 13:22:00 17 october 2005 
Router# 
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��w� '��!��1, B�����  

  c� C��� �@��] ^@�� B`@mode��w� , �I!H*� r���+ �@ �] ��� B����� 
�#�] ��%��� �1 �� �!��1 c� B����� 6�_�� a �"=%G] �� � ���Y �@�,="1  .mode  a m!� 

� <��� ��� B%
 '�!R �@,� C��H+ '�!R �1 � 11�0 , �� �1�E��� �@ �� 67 6�!+ 
 �!��1terminal no editing  �1 privileged EXEC mode 1!H� <����%s  .  

 ?�� �1mode�� a    Scrolling  l�� ,1��!� �1 # ^� c� �� �!��1 c� <!e �] 
� ���*+,�� a=��H� � �1�E�,11�0  .1��!� ?%	: �1#���� � ,�]    cursor��	� �@ , �%&� 

� ���� �H�, � �1!H� �=%
 �E%� �: �H� �@ o�j �1 ���=�� �@ �!��1 ^� a =�� 
=� =	"�!`� �1�1 B��H� �=� ���+ o�j �1 ?%&�� . ��fI 1!��"$ "�=�@� �1# c� 

�] ��� 8!w!� ?�� �=	"=��i� �!��1  �: �H� �@ ^� scroll��� �1!H�  .  

 �=� ���+ '��!��1 d@�!� �� �1�E��� 

  �1 �� 6��7 a �=� ���+ '��!��1 �� 1=*� �1�E��� �!g	� �@ �+�� �@��] ^@�� B`@
��=�T� 1�=A� �%��� �@ � ���@ c�#� , =��H�  ) '��!��1 ��`���+ �� � d@�!� .( �@

� 1!�!� '���_�� �� �1�E���, �1 �� ��� '�%GHI 6�!+  F�*�� '��!��1 d@�!� �@ W�+��
1�1 :  

• d@�!� ���@ ���=�� 61!H� z`i� � D%g	+   
• ��!����, '��!��1 1=*�   
• 0��� 61!H� <����%s,"  '��!��1 d@�!�"   

� <��� ��� B%
 '�!R �@ '��!��1 d@�!�, ^� �1 �u]�=j ��%�t �@ �1�Y � 11�0 
� �e!@�� ���@ �1 �!��1,=��@  .��@#�1 1�=�+ �%%�+ +��!�,� �] , �3%& �1 �� 6��7 6�!+ 

��=�T� d@�!�#�!��1 �� a1!H�     terminal history size�� �     history size   
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� �1�E���, 11�0  . �u]�=j���� �� �!��1 ,��=�T� d@�!� �3%& �1 6�!+ #1!H� .  
��@# @�%��1 ,�"=%G] �� a �=� ���+ '��!��1 �@ # Ctrl-P =%G] �� � Up arrow      
 )�=�@� �H� �@ �]�j# �3%&  (�  �"=%G] # Ctrl-N �� � down arrow )  �]�j

 �3%& ?%M�
 �H� �@ (� �1�E���,11�0 .     
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                                   �7 ����/ 2��R +",�   
 

  �" ���#�� C@�5 6�=@ ,<�\+� �!g	� �@ 1!�!� q�� ?�=	: ��  =	: 
�+!%4��5 �+!%4��5 ��� Q� 1�*�� � �T�=�%@# ���  .�" ��� �1#��@ m!� # <���� 

�"�+!%4��5 ?%@ '�Ife�#M!�1�� ��!�� �� ��� �1 1!�!� ,� �1�E��� ,1!�  . 

	��'��7 ���� / 2��R +",�   
p!&!	�+#�" ��� #�=�� �� C@�5 6�=@  "9�"
m� �7 2��R �� /,,!         

�	�,��� "� �1�E��� a,=	��H�  . <�	T%� �� �1�E��� �@ �"�+!%4��5 F�H+ a�" ��� 8!� ?�� �1
M�",M!�1�� ,��@ �g� 1�!� '�Ife� ��i��� �@ F�=Y� #� �T�=�� ,=	��H� .  8!� ?��    

���1 �" ���#������ #�j��@ � �1!@ �1�� ,� , �� 8!� ?�� �@ C\�� �+!%4��5 Q� 6�!+ 
�� �" ���  " 6��� �#fu� =�1�0 =	� ���@ ��� '������ �� ?5�H5 � ���l��� �T�1  " �1

+�!R,��� Q� �1 �� �" ��� 8!� ?�� �5 #��1� 6�H���� Q� �%g� Q:!5 # 1�*�� 
���1 � D%��@ �1�5# �+!%4��5 Q� laptop�5 D%��@    6�=@ �!\`� ��� '��5 �� 

� �1�E��� C@�5,���� �" �1 a=��H� ,1�!� ���1� ��  �� �1�E��� �@ D%��@ �=� �l�3� �5 �g� 
Laptop� ,01�3@ 6�!+ ,1�5 �1�E��� �e!@�� '������ �� � C\�� ��� �@  .  

  �" ���#�+!%4��5 #"1 S����� '��=� 8!� �g� �gl� �� ,���0 �1 �@  : �%g� �@ �%g�
 �=��%0 S���� � /�=	"1 S����  � D%3l� ,=�1�0  .�" ��� �1# �%g� �@ �%g�  �"

�E�� �@ �1�Y �+!%4��5#�E%��  Bl� �1 �1   �=��%0 S����   �=	"1 S���� �    �" �1 
��� �gA& .�" ��� �1# �=��%0 S����  /���R �+!%4��5 �" a�=	"1 S����"        

�,��@ �� Bl� Q� =��!+ #=��H�  ) .�=	"1 S����   ��=��%0 S����  .(�" ��� �1# 
�@ �%g� '�!\@ �5 C@�5 6�=@��� �1�%
 �%g� #� , W�+�� �@ �1�Y �+!%4��5 �" a=	�1�0 
�"�+!%4��5 �� Q� �" �@ D%l�3�#��� ��� �1 1!�!�  .��@,�" ��� �� �T�1 # 6�=@ 
 �=��%0 S���� '�!\@ C@�5 /��� �1�%
 a�=	"1 S����#� ,=�1�0  . �" ��� 8!� ?��

���1# Q� Access point� ,=	��@ .  
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 Q� m!� ��T��1 G@�5 �=		5 <��	5, �@ '�Ife� <���� � �����1 �@ �1�Y � �1!@ 
�"�!�
�17# C@�5 6�=@ )�" '��5#C@�5 6�=@ ���  ( �� Q� �" �1 �=� {\�

� �"�+!%4��5,=	��@  .  
�" ��� �� '��E�� 8!� ���:# 1��1 1!�� C@�5 6�=@ )6���� � =	5 ��   6��0� ;��� �+  (  

• BlueTooth   
• IrDA  
• HomeRF(SWAP(  
• WECA(Wi-Fi (  

�" ���# BluetoothM!T`��
 �@ �1�Y �g	@ � ����=� �%�!HI �w�j <�j �1 , �@   
��@ 6��@��5# �" ��� #H� k�@ �I�� �@ ,=	��@  .IrDA(Infrared Data   

Association (  1��=�����#M��"�T��1 W�+�� �!g	� �@ , �" <�	T%� �� �5 ��� # 
�!�#� �1�E��� V��Y 6�1�� ,=	��H�  .�!A� m!� 1��=�����   a��1 ��� �� <��	5 '�%GHI     
 )��� �=		5 =%&!+ Q� ^�!+ �=� =%&!+ (��T��1 Q� �   ��1 ��� ) ^�!+ �=� =%&!+

%&!+n�T�1 �=		5 = (%+ ��nn� ?,	5 nnn=. ��1nn��"�T# IrDA�1�E��� V��Y 6�1���!� ��  

�,=	��H�  . 

���@ �� CY,�" <=� # SWAP � Wi-Fi� �%&�� 1��=����� �@ �=�@� �1 �5 ��� F�k # 
D�!� �	�7 ��i%@ a =�� �=� �M��� ���7 ���� �@ m!� < =� �1 �5 . ��� '�\`i� ?%&��

�"# F�� �@ C@�5 6 �=@ ���+� IEEE 802.11 �3�!� ^�!+ IEEE=�1�0 �w�I  . �1
1 �I�� �@ ��"�T��1 ?%@ W�+�� �!g	� �@ q�� �1 m!� 1��=����� �%��h �1 �%@�T� �

=� [�X� .q�� �1  m!�   � ��� [�i@ ,=	��@ :  
• DSSS(Direct-sequence spread spectrum (  
• FHSS(Frequency-hopping spread spectrum (  

p!&!	�+ �� m!� q�� �1# FSK(Frequency-shift keying (� �1�E���,=	��H�  .
M!�1�� ��!�� �� m!� q�� �1 ?%	�H", Spread-spectrum �1�=A� �1 � /� 

� �1�E��� V+�"�T%0,=	��H�  .  
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Spread Spectrum	�� ?�=@ a ,��@ �g� 1�!� �1�1 �5 ��� #�" B`@ �@ <���� # 
���:!5  �" S��5�� �� �1�E��� �@ ���7 �� Q� �" � D%3l+ #@�%��1 C@�Y ��330 , �" �1 

6���  =� =	"�!� <���� a  .M��"�T��1, �� �5 DSSS   �1�E��� �,a=	��H�    �1�1 ���@ �" 
��  D%3l+ �V*� B`@ ?�=	: �@   ���7 �   '�!\@ ��   �" S��5�� �� �1�E��� �@ 6��VH" # 

� <���� a'��E��,=���1 .  
 DSSS�	�
 �� #Mk�@ ��%3@ =��@ ,� �1�E��� ,=��H�   )���l+ "��V+�"�T�  (M��"�T��1, 

 �� �5FHSS� �1�E��� ,Q��1 a=	��H�  ��!%
 6���� �1�1 <���� �@ F�=Y� a ��+!5   � �1�5 
 S��5�� 61�1 �E%� �@)hop (�T�1 B`@#� <���� �� '�Ife� �� ,=	��H�  . ��!+ �@

��"�T��1 �� Q� �" ��	�� �@# FHSS� ^+�� �T�=�� �@ �5 , ���� �@ a=�1�0 
� �e!@�� S��5��#� �5 , �3��@ Hop���� ���@ Q� �1 S��5�� �" �� � =	��H� , 

@� �1�E��� ��+!5 ��%3,=	��H� )�1�=j "���G%�,�%��h (a  � ?���@�	@ , �� 6�!+ : ?�=	
���FHSS1�5 �1�E��� ^%A� Q� �1 )��� '��h� 6�=@,( .��"�T��1# FHSS���R  "

���1#�	�
 #� ��H5 �� � V+�"�T� Q� =��@ ,=	��@  .  
  

HomeRF  "SWAP   
HomeRF � ��1�A+� a#��=����� �5 ��� # �@  F��SWAP(Shared Wireless 

Access protocol (��� �1!H� 1�*�� �� .SWAP���1 #+!R <���5 B� , '��E�� 
 1��=����� ���� �@DECT � ~��,||���  .��"�T��1# SWAP �%��h �" �1 �� hop 

� �%��h �1 �%@�T� Q� <���� �@ �1�Y �%��h �" �1 � 1�*��,=	��@  .��@ �1, �" <=� �� 
���� 6�V%�� D" �%��h �1 �%@�T� �1 �+ '�Ife� <,=�� . M���!+ a, D%l�3� W�+�� m!� 

�@ �" S%���	�� 1�=�+ #+�%GHI ^%*� �1 1!�!� ,1��1  .���V�# SWAP�� =	+��I :  
•  {��	� �H%Y  
•  6��7 {\�  
• �" C@�5 �@# 1!@ ="�!`� ��%� ���w�   
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• ���1# Access point �3%�   
• ���1#+!R <���5 B� ,���e �1  ��� �1�1 <���5 Q� �   
•  �� �1�E��� 6����|� 1��1 1!�� ��� �" �1 ��T��1  .  
• � D"��� �� CA� Q� �1 ��� ?�=	: ?���1 6����,=��H� .  
• ��T�V�� 6����#��� ?H�� �!g	� �@ '�Ife� #1��1 1!�� �" �1�1  .  
��@, 'k���� �� SWAP�� =	+��I :  
• ���1# �3%� k�@ �I�� )1�I �&�j �1#� �%��h �1 �%@�T� Q (  
• ���1#1�=A� �	��1 # ��� ) � �+ |�� '!� /   �� �+ �~���  (  
• ��"�T��1 �@# FHSS�3%� ��0��� .  
• ��"�T��1#���1 #��!�1 1!�� �� � VG�  � ,1!� '�e�+�� ��� �I�@ =��!+  .  
• �" ��� �1 �1�E���#G@�5 ,��� C�i� .  

�Y�� C@�5 6�=@ �!%3+��+,:!5 ?��7 Q� ���H�@  '��5 Q� �1 QISA , PCI �� � 
PCMCIA1�*��  ) ����� (�,11�0  .+�!R �1, �+!%4��5 Q� �� �5 Laptop �1�E��� 

�, '��5 a1!� PCMCIA�� �@ D%l�3� '�!\@ ,�" 'f�� �� # PCMCIA C\�� 
=� ="�!� .�"�+!%4��5 �1#\`� ,� a,R�\��� '��5 Q� �� �3��@ , ISA  '��5 a

PCI HomeRF5 Q� �� �  '��PCMCIA �1�E��� a�!\`� �!�
�17 Q� ���H�@ 
1�5 .�" '��5 �� �1�E��� '���w �@ ��!+ �@#R�\��� ,���R a "� �� �"�+!%4��5, 6�!+ 

 ��� Q� �1SWAP1�5 �1�E���  .��� CM��� ���� � �"�T
�:,� ,�H%l�3� �3��@  "
	� Q� 6�!	I �@ �g� 1�!� �+!%4��5 ^�!+ � C\�� �+!%4��5 Q� �@5����� ;, 1�!� 

=��%0 ���Y �1�E��� .  
�" ��� �u5�# SWAP '�!\@ "�%g� �@ �%g� "�,=	��@  .��@,��%�� 6�0=		5=%&!+ ��  "

��x
 �%h�+ �	��1 B��V�� �!g	� �@#�" ��� �1 # aC@�5 6�=@ Access pointM�" , �� 
=�� �1!H� �w�I ����@ �@ .�" ���# HomeRf�" ��� ���� �@ �3� #  aC@�5 6�=@

���1#�+ {��	� �H%Y #� ,=	��@  .  
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WECA            "Wi-Fi   
WECA(Wireless Ethernet Compatibility Alliance (=�=� 1�����# �� 

 �@ �3�HomeRF��� �1!H� �M���  .Wi-Fi  1��=����� a # F�H+ �@ �5 ��� 
��@ 6�0=		5=%&!+#�� 'k!\A� =%&!+ , 1��=����� �@ IEEE ~��,||  � =%5�+ ,=��H�  .
 m!� '�\`i�FHSS �� �1�E��� �@ =%5�+ � oxj �� DSSS1��1  ) . k�@ �%��� C%&=@

 '�Ife� <�l��� ¡�� �1 .( ���� �@IEEE 802.11b  ���Y�@ �@ �1�Y ��T��1 �" a# 
��� �%��h �1 �%@�T� �1��� �I�� �@ W�+�� .+�!R �1,=��� !T`��
 m!� �I�� �5    

� v��=�@ a �@ �I��/������� � �%��h �1 �%@�T� �1 a�%��h �1 �%@�T�  " �1 �%@�T� Q� �@
<V	+ �%��h 1�5 ="�!� �=%
  .��i%@ 1�H�I� � �@fR �� ��� {%+�+ ?�=@# ��1�!��@ 

1!@ ="�!� .  
��I'/ Wi-Fi 6� ,�9���>  :  
•  k�@ �I��)�%��h �1 �%@�T� �1��� (  
•  1�H�I� C@�Y  
• ���1#Mk�@ �	��1 ,� , =	��@ )|,��� �� '!� �����Y �1 ��� # � ��@ ��� �+ ��� 

 '!� / � �+ |����� �1 ��� #��3@ (  
• �" ��� �@#G@�5 ,01�3@ ,� {%5�+ ,1�0  .  
• ��"�T��1 �@# DSSS 802.11 )  �%&�� (��� ��0��� .  
��@, 'k���� �� Wi-Fi�� =	+��I  :  
• � �H%Y 6��0,=	��@ .  
• =	@��%
# 67 '�H%g	+ � ��� C�i�.  
• ��� 1��� �I�� '����!�.  

Wi-Fi�" ��� �I�� #� ���Y ��%��� �1 C@�5 �� �1�E��� 6�=@ �� ���+� ,="1  . '��5
�"#  �@ ��0��� Wi-Fi�" ��� �1 �1�E��� �!g	� �@ # "  �%g� �@ �%g� "&� a1��1 1!��, 

k!H�� "Wi-Fi �@ Access Point   ���1 ="�!� ��%� . {Gs�Access point �" 
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���1#G@�5 ��� Q� �@ <�\+� �!g	� �@ S%���	�� Q� ,� V%� ���+� ,=	��@ .   �u5� 
�"�!%3���+# Wi-Fi�" '��5 '�!\@ # PCMCIA=�� �=� �w�I  .��@, �� 

�" '��5 6�0=		5=%&!+# PCI �� � ISA=�� �1!H� �w�I V%� ��  .  
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                           �7 ���� W��	�/ Wireless   
  

�" ��� �� ������# C@�5 6�=@  )Wireless(  o�="� �@ � '��E�� 1��@� �1 
� �1�E��� arG�`�,1!�  .���Y�@# F�%
 Q� �����1 aC��@!� ��T��1 d��e �� ��H+ Q� 

�� �@#��T��1    pager�" ���� �����1 � #�%�����&� ,T��1 Q� d��e ��  ��PDA a
M�" ��!H�,� �" ��� �� 8!� ?�� 1�@��5 �� ,=	��@  .��H+ �1, �� � �1�1 am!� 1��!� 

� ���Y 6�0=��%0 S���� ��%��� �1 C@�5 6�=@ ��� Q� d��e �� '!R,1�%0  . �1
+�!R, �� �1�1 CHj �n%G@�Y C%���
 1�*�� �@ C��H+ 6����� �� � �����@ a�@��5 Q� �5 

� a=��@ ����1,+ �" ��� �� =��!#=��H� �1�E��� C@�5 6�=@  . C@�5 6�=@ ��� Q�
M!� ���R �@ ��fI,i5 C@�5 �	�V" � 6��� �1 , Q� �@ ^+�� CM�3� ���@ 6���� a

G@�5 ���,���1 ="�!`� ��  .  
�" ��� ��#� C@�5 6�=@ ,�!HI 6��� �1 6�!+ , � �" 6��!��� a�" C�" a�" ���`@��5 a

� �1�E��� ���=�1!H .��H+ �1,�" 6��� #� am!� ,@�%��1 6���� 6�!+ , �� ����	�� �@ 
1!H� D"��� V%�. ��,�" B&�: �� #GR� ,S���� �%E%5 �@ aC@�5 6�=@ ����	��    

)QoS ( ��@ �=� �M���,11�0  .+�!R �1,G%&1 �" �@ �5 ,�� �@ # 1�*�� ������
 ^� 
�� �� � ;XY �=� 1�*�� W�+�� ��� ?�H� a11�0 ����=� 1!�� 67 �� K!GX� �1�E��� 6��

=��@ . 

�7 ���� W��	�/ wireless   
•  WLANS: Wireless Local Area Networks  .��� �"# 

@�%��1 6���� am!�, ��Ti��1 Q� �e!A� �%g� 1�=A� �lX	� Q� �1 ?5�� 6��@��5 
� D"��� a����	�� �� � ��� �@ �� ���`@��5 �� �,=��H�  . 
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• WPANS: Wireless Personal Area Networks .  ��� �1
�"#��"�T��1 ?%@ W�+�� 6���� am!� #\`� ,)  �%g�laptop(   �%j�� Q� �1 

 1�=A�) 1�=j}|����� ,���  (� D"���,11�0  . �1 �� �" ��� 8!� ?�� �1
p!&!	�+# <��=�� Infra Red  ) IR ( � )Bluetooth ) IEEE 802.15 a 

� �1�E���,11�0 .  
• WMANS :Wireless Metropolitan Area Networks .  �1

�" ���# D"��� ��V@ ��� Q� �1 1!�!� ��� ?�=	: ?%@ W�+�� 6���� am!� 
�,11�0  .�" ��� ��#�" ��� 6�!	I �@ {Gs� am!� # backupG@�5 ,) 3�, 

�!� �%�a# (� �1�E���,11�0  .  
• WWANS: Wireless Wide Area Networks  .� �1�" ��# 

�j �� � �"��� ?%@ W�+�� 6���� am!�,�" D�3%� d��e �� � �"�!i5 # ���!"�� 
�#� D"��� '��E�� ,11�0  .�" ���#�" D�3%� �@ m!� # �G ) F�1 C3� (

=�� �=� o���� .  
 �0�'�  

��@#��� �1�%
 #�" ��� �1 �n%	�� #� �1�E��� '��E�� q�� �� �� C@�5 6�=@ ,1!�  :  
•  WEP : Wired Equivalent Privacy .  o=" am!� q�� �1

�%0 �� rY!+#�" <�	T%� #M!�1�� S��5�� , � �1!@ ��*� �%s 6��@��5 ^�!+ 
��@#�" ��� #��� {��	� Q:!5  .R�� C�+��
 1!�� F=I �@ ��� ?�� �GI, 

 ����=� �!g	� �@" =%G5 "� �@,11�0  . �"" =%G5 "�,��1 '�!R �@ �3��@ , 
��@#%0 S���� 11�0 r���+ 6�0=�� .��=@, a��� 61!@ ��V@ '�!R �1 ��� 

��@ �%0 �Y� '�%GHI �GH� �� m!� =	�7��#1!@ ="�!� ��� ��=� �" . WEP a
	��,��T�V�� D���!T&� �@ # RC4 ^�!+ �5 ��� RSA Data System �M��� 

��� �=� .��H+ �X@�� ?�� �1, � 6�0=��%0 S���� Aceess Point � ��!T@ �"# 
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=	@��%
#� ,��@ �@�i� =%G5 Q� �� �5 =�1�0 #��T�V�� #M�i0V�� � , �1�E��� 
=	��H� .  

•  SSID: Service Set Identifier . Q� �&V	� �@ m!� q��"�!IV�� "
 ��� Q� D%3l+ 6���� �5 �1!@WLAN �" �5 �T�1 '��E�� ��� ?�=	: �@ 

���1 Q�#� 1�E@ �\A	� ���	� Q� ,� D"��� �� =	��@ , =��H�  .�" ���	�# 
� am!�,��@ �3��@ #�"  access point =�1�0 r���+  . S���� �+!%4��5 Q�

@�%��1 �!g	� �@ �=��%0,� a��� �" �@ ,� ��!T@ �3��@ #=	@��
 # �5 11�0 
���1#���	�   SSID=��@ �g� 1�!� ��� �@ W!@��  .+�!R �1, ���	� �5 

��� ���	� �@ �=��%0 S���� �+!%4��5@�%��1 6���� a=��H� �l@�X� �g� 1�!� , 
��@ ��� �@#� D"��� �=��%0 S���� ,11�0 .  

• �7 Z�.- z�
�P0%/)  MAC   ) Media Access Control  : q�� �1
�3%& am!�,�" ��17 �� # MAC�"�+!%4��5 �@ W!@�� #��@ a�=��%0 S���� # 

 Q�Access Point � r���+,11�0  .���R a{%+�+ ?�=@ "5 �@�"�+!%4��# m!� 
@�%��1 6����,� �1�1 ,1!� . ����,��5 Q� �5 nnn���!��1 �+!%4,�� �� nnnnn1�*    

 �, ��17 a=��H� MAC ��17 �@ 67 MAC �1 1!�!� Access Point 
� �=� �3��l�  @�%��1 6���� a�T�=�� �@ 6��7 �l@�X� '�!R �1 ,D"���  �, 11�0 

 .�%	�� ��A& �� q�� ?��,�	� ^���� �,� �M��� �� ,&� a=��H� , ?�� �@ ��!+ �@ 
� �5,�" ��17 �� Q� �" �3��@ # MAC��@ �� # �" Access point r���+ 

1��� 6��� a1!H�#=� ="�!� o�R . am!� q�� �� �1�E���  ���R  "�" ��� �1# 
� 1��	i%
 C@�5 6�=@ Q:!5,11�0 .    
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                                     ��
�0# ���� G _,Wireless   
  

        1�!� ��� 1��@� �@ C@�5 6�=@ ��� Q� O=	@��%
 �!g	� �@ ��%� 1�!� ��V�� �`�
 1��1 �T�3@ �g� .��XY D" =��� � {Gs� �" ��� 8!� ?�� �1 a m!� 8!w!� Ds�%GI"  �@ 

 Q�access point 1!@ ="�!� ��%� ��� '��5 S%���	�� Q� �  .=\Y �5 �+�!R �1 
���R a =%��@ ����1 �� �+!%4��5 �1 ?%@ �Y!� ��� Q� 1�*�� "� '��5 �1 �@nn 6�=@ ��

���1 =%"�!� ��%� C@�5 . 

Access Point ] ��0�   
        O��"�T��1 � �G@�5 O�" ��� ?%@ �e�+�� C
 Q� 6�!	I �@ a m!� ��V�� �`�

 =��H� �� CHI C@�5 6�=@ .m!� ��V�� �`� �� �1�E��� �@ ��T��1 ?�=	: W�+�� 6���� a
11�0 �� D"��� ��� �@ �@�%��1 �!g	� �@.access point O1��GHI O���1 =��!+ �� 

=��@ V%� �+�� Q� �@�i� . F�*�� O���%�� �1�=A� �1 '�Ife� <�l��� O1��!� ?%	: �1
 Q� �� �1�1 � �=�access point �@ access point11�0 �� <���� �T�1  .  

�	��	 G 3�A��. access 

point  

 
2��R +",� ���� ?��R  

        ��� '��5 Q� �@ a C@�5 6�=@ ��� Q� O�� �@ 1!�!� O��"�T��1 �� Q� �"
 ���1 =	"�!� ��%� C@�5 6�=@ . �+!%4��5 Q�Laptop ��!HI a " 'f�� Q� O���1

PCMCIA 1�%0 �� ���Y 67 6��1 ��� '��5 �5 ���  . �@ V%� �\`� O�"�+!%4��5
k!H�� �5 �G��1 ��� '��5 Q� " ��%� a��� ����� ?��7 �� � Q:!5 ?��7 Q� O���1
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 ���1 =	"�!�. <�	T%� B��V�� � �1!@ O��%���a ��"�T��1 {Gs� O�� �@ m!� O�" ?��7
 O�� �@���1 ="�!� <��=@ �� '��5. 

  
 +",� ���� ?��R �	��	 G

2��R 

 
 

2��R +",� ���� G _,��
�0#  
11�0 �� �1�E��� '��E�� q�� �1 �� C@�5 6�=@ ��� Q� O=	@��%
 �!g	� �@ :  

•  D"�Infrastructure    : a�" ��� 8!� ?�� �@hosted �� � 
managed 1!� �� ��E0 V%�  . ?�=	: �� � Q� �� q�� ?�� �1access 

point )  �@ F!�!�gateway C@�5 6�=@ O�"�+�� �� �  ( ��� Q� �@ �5
 1!� �� �1�E��� a =�1�0 �� C\�� 1!�!� . aC@�5 6�=@ O��"�T��1 {%+�+ ?�=@

1�E��� 6������=@ �� ����	�� �� � �T
�: �%g� ��� O�� �@ 1!�!� ;@�	� �� �  
=���7 �� .  

•  D"�Ad-Hoc :  a �" ��� 8!� ?�� �@unmanaged �� � peer to 

peer1!� �� ��E0 V%�  .��"�T��1 �� Q� �" m!� q�� �1 �H%l�3�  " �T�=�� �@
=�1�0 �� C\��.fu� "%4��5 ��T��1 Q� 61!@ ���1 �@ z`� Q� �+!laptop 

1!� <V	� �1 1!�!� �\`� �+!%4��5 �@ =	+�!+ �� 1!� <V	� �e!A� �1 �l�3�   
=��H� ���Y�@ W�+�� a����	�� �@ �@�%��1 �!g	� �@ .  
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 �1 aC@�5 6�=@ ��� Q� 1�*�� �!g	� �@ ��%� 1�!� O��V�� �`� '�V%�*+ �%�+ �� S

=" �@ �� �=� �%�+ '�V%�*+ ���H+ �3��@ �� ���1� �@ ��� Q� �"=������ � 1�*�� o
11�0 D"��� 6��7 ?%@ W�+�� 6���� �+ C\�� �T�=�� . ��� Q� O=	@��%
 � {\� �� CY

=%M�H� �Y1 ��� 1��!� �@ ��� F�k aC@�5 6�=@ :  
•  1�!� '�Ife� ?���7 {35 � ��V�� �`� �=	���� �� �e!@�� O�"�!���1 �%�+

 ��%�  
• @ �� �+!%4��5 �1 ?%@ �GR��=��@ ��� =\�� �� ��H5 �3�� .  
• =	��@ �@�i� �le Q� O�� �@ �3��@ �� 1!�!� O�"�+!%4��5 �� Q� �" .  
• �1�E���  � ���V� O���1 a�=		5 =%&!+ Q� �@ W!@�� O��V�� �`� '�V%�*+ �� 

��� ����� .�� ��3%& 11�0 �� 1��	i%
 �X@�� ?�� �1   �� Q� �" O�" �0��� 
��%� 1�!� O�"��V�� �`� �+ 1!� �%�+ 1=��� 6�0=		5 =%&!+ ^�!+ �=� �w�I 

11�0 D"��� a{��	� D%H\+ x�� � �3��l� 6����.   
���� G YH	 ��[�' �� �6T 2B�
'  ) '�%w�� : 1!�!� �G@�5 ��� Q� O���1 ��

 C@�5 6�=@ O��"�T��1 W�+�� �!g	� �@ C@�5 6�=@ ��� Q� O��� �1�%
 =\Y � D%�3"
 D���1 �� 67 �@:(  

•  <�\+�access point ���+� ��� �@ W!@�� �5!� � m�@ �@   
•  O=	@��%
access point ) k!H�� " K� �0���� Q� d��e �� ( 6���� �+

11�0 D"��� 1!�!� ��� ^�!+ 67 �="�i� . O=	@��%
 �!A�access point 
1��1 67 8!� �@ �T�3@ .  

• !g	� �@ �=��%0 S���� O�"�+!%4��5 {��	� O=	@��%
 �@ W�+�� �access 

point )  =%&!+ Q� �� C@�5 6�=@ ��� O�"��V�� �`� ���H+ �5 �+�!R �1
��!HI a =	��@ �=� �%�+ �=		5 " <��� �� ��� 6�!+ �� D" ��� B%
 '�H%g	+ �@

 1!H� . �@ �=� �%�+ ��V�� �`� O�H	"�� �@ ���!H" 11�0 �� 1��	i%
 <�j �" �@
6��7 �	%�@ O=	@��%
 �!g	�11�0 ������ a .(  
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���#/
0X�9 +�I0' " ,	��  

 
      �	�
#�" �p�� �GH� �� =��@ #�%�1 �1 <��=�� #�" ��� #�+!%4��5 # �@ �5 ��� 

� ����� aS%���	�� Q� �� � ��� <�\+� Q� ^�!+ �1�1 <�l��� ¡��,=��H�  .�� �p�� ?��  
�=	�� ����,��� �=� ���Y� m�@  .F!GI �� ���� ?�� �1a  �	�
 # �=	"1 6�i� =��@ 

�� �@ <�	T%� ?��+ ?%M�
 � ?��+k�@ ?%@ �1�=A� �� � �GR�� 8!H*�#�" <���5 # 
���@�`�, )  =��@(��� a. � �!g	� �@ n�	�
 ���=�� B*	# =j�� �� =��@  "�+nnn ���@ 1�=
 �%��h�1 " �� �bps  � �1�E��� ,1!�  .  

�	�
# �I�� �=		5 ?%%�+ C��I ��	+ =��@ 6��@��5 ����� �� ��� Q�  � �1!�  �� , �T�1 
 a��x0�%h�+ �R�	I ��"�%��+ 6�V%�"  � �5 ��� ��� Q� �1 ,�" �����@ =��!+ #1=��� # 

�� �@ �5 ��#� ����� ��� ,="1 ���Y �%h�+ �A+ a=�1�0 .  
  

���#/ ] ��0� ,	��   
     ��V�� �`� '�V%�*+ 6�0=		5 =%&!+#���    �M��� 6��� �1 'k!\A�   '��%G+ 1!�
1���#�	�
 �@ W�+�� �1 �� #� F�*�� a=��@ ,=	"1  . 6�V%� �@ �3� ����	�� 6��@��5 �u5�
�	�
# ����	�� S���� �� � 1!� F1!� =��@ braodband ���1 #"�07 ,F�k          

�,=	��@ . �	�
#��=@ � �1!H� z`i� �� �=� 1�*�� <�\+� �%��� a=��@ , �" �5 ��� 
�@�%��1 6���� a=��@ ��i%@ m!� �%��� ���=�,��i%@ �I�� �@ ��� ;@�	� �@ #D"���    
�,11�0  .�	�
#�!�+ �%��� a=��@ #GHI �� � ,   �� S%���	�� Q� �� � ��� <�\+� Q� 

=	��@ '��E�� �T�=�� �@ ��� ?�H� CHI �1 �5 �1!H� z`i� .fu� " F1!� Q�V.90 
�	�
#=��@ #<1���    �� kbps�	�
 rl� �&�j �1 �� #� ���Hj =��@ ,&� =��H� , �@ 

�" ��1�=A� �@ ��!+#fHI a1!�!� C��!I ���� � ?EG+ W!X�  " �@ 6=%�� 6����
 ���1 ="�!`� 1!�� m!� �1�=A� .;��� ���+� ��� Q�  �!�+ ��A& �� V%� # �@ �1�Y 
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�	�
 ���Hj#=��@ # <1��� |��Mbps&� a��� ,fHI  " �1 �%�w� ?�� dlA� CHI
 =� ="�!`� )�!�+ �%��� '��E+#�	�
 #�Y�� �%��� �@ =��@ ,.(    

  
���#/ " T�� ,	�� broadband   
     ��@ �1,�" �p�� 1��!� #" �	�
#k�@ =��@  " � " braodband " �� �@# �T�=�� 

� �1�E���,=�1�0  .��@ �1 ��� 6���	���5, �p�� �� 1��!� "�	�
# k�@ =��@  "	� �@ �!g
k�@ �I�� 61!H� z`i�#� �1�E��� ����	�� �@ <�\+� , =	��H�  . r����+ �X@�� ?�� �1

+��E��, 1��1 1!��  .�	�
 a'k�\+� 8!� ?��#=��@ #  ?%@ ��Kbps�+    ���kbps �� � 
� �M��� �� ��i%@,� n=	��H .�	�
#�@ k�@ =��@    broadband ��� '��E��  .  

broadband�� �=	"=��i� a  �1 ��� W�+�� Q� 1�*�� �!g	� �@ �=� �1�E��� q
+�!R,�5   �	�
 #� 6�i� �� <�l��� ^%A� d��e �� �1�1 <�l��� ¡�� a =��@ ,="1  . 


01 36�,	�/���# / ���� ,	��   
     �%0 ���=�� �!g	� �@#�	�
 #� ��� <�\+� =��@ ,�"��V@� �� 6�!+ #1=��� #  �1�E��� 

 1!H� .��@#%0 ���=�� �#�	�
 #�" ��� �1 =��@ #GA� , ) LAN ( M�" �����@ �� a,�%g�   
netpref � ttcp� �1�E��� a ,11�0  . �3+ �!g	� �@ � ����	�� �@ <�\+� 6��� �1

�	�
#� =��@ ,�" �����@ �� 6�!+ #1=��� # 1!H� �1�E���  .1��� 1�=�+#�" �����@ �� # m!� 
� ��,HI K� '�AER �@ ������ �@ 6�!+ �!, 1!H� �1�E���  .F�� 8!� �� �g	��R ��V�� # 

�%0 ���=�� �!g	� �@ 67 �� �5#�	�
 #� �1�E��� =��@ ,�	�
 a11�0 #���1 =��@ # �1�=A� 
�%��� ��%3@#�%0 ���=�� �5 ��� #��� 67 d%Y1 #��� C�i� .  


0X�9    
�	�
#���R=��@  "��,��x0�%h�+�R�	I ��  ��� ��� Q� �I���1 .  

�%��+)Latency (  a��� ��� �1 �1�1 q��1�
 �1 �%��+ 6�V%� �=	"=��i� �5
��,@����� �1 D�� �R�	I �� �T�1 ,M7��5 ,���1 �5 ��� ��� Q� �I�� � # 

e�+��,�	�
 �@ Q�1V� #=��@  �,=��@  .�!�+ ��A& ��#�	�
 rl� # �@�h =��@ 
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��� .�	�
#�Y�� =��@ ,� � �1!@ �%��� ,���@ C��I =��!+     ��� Q� �1 �%��+
11�0 .1!��  � ��� �1 �1�1 q��1�
 �1 1��� �%��+   ���� �1�=A� Q� �1 , ��+!5 

�,�%Ti%
 67 =��%
 � �=� ��� �1 6��A@ Q� ���@ �I�@ =��!+ # �5�j �� 
�� �@ �1�1#�	�
 �� �h!� �1�E��� B"�5 � <�l��� ^%A� #=��@ =��@ .  

  
� 3���7�' �	
��� F"
� " 
0X�9/   

@�%��1,@!� �@ ���!"�� �� �1�E��� �@ ����	�� �@ ,�	�
 ?%@ '��E+ #� =��@  �%��+    
� 6�i� ��, ="1  .	�� '�e�+��,���1 ���!"�� �@ #�	�
 #Mk�@ �%��+ � =��@ ,� ,=	��@  .

fu�" ����,�@��5 �5 #� �� K� �AER Q� ���!��1 ,���� '=� a=%M�H� ,<!X@ �5          
�,��*�� � �g	@ ��+!5 �5 ?�� �@ 11�0 �l�3� �g��j�1 �AER �+ =,&� =�7 ,f��5  "

��� �!HG� .��� ��i��� �%��+ C%&1 �@ m!� �%��+.  ��� Q� a��i��� �%��+ �@ ��fI
�" 8!� �@ ��� ?�H�#�T�1 #11�0 ���!� �%��+ �� .  <�l��� �%��+ ) z��\� �@ ^+��

��V%�,<�l��� ^%A�  (��1�
 �%��+ � q) 6�0=	"1 S���� d��e �� ���!��1 <����
35��
, 1�*�� �� � hops  �� �@#����	��  (� �	%�� ?�� �1 <��=�� ��!H� �1,=	��@ .  

   

01 36�,	�/���� G �. 
0X�9    

    �"��V@� ��#� ��� #1=��� # �%g� ping � traceroute� , �!g	� �@ 6�!+ 
�%0 ���=��#�� ��� Q� �1 �%��+ 6�V%�  1!H� �1�E� .�" �����@#���� �GR�� m!� , ?%@ 

+�Ife� ��3@ Q� <����,� ���A� �� 67 �i0�@ � =\l� �@ ��=� �� ,=	��H�  . 6��� �@
 m!�round-trip� ��E0 a ,1!�  .round-trip�!g	� �@ 1!�!� q�� ��	+   

 �X@�� ?�� �1 � �1!� ��� Q� �1 �%��+ 6�V%� 61��7 ��=@ �� � z%`i+�, �� 6�!+ 
�" �����@#1=��� #1!H� �1�E��� . 
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�	�
 #�\	I �1 �%��+ � =��@   M���5 �1 ��x0 �%h�+ ,� ��� Q� , =	��@ .k!H�� " �p�� ��
)   QoS ( Quality of ServiceM7��5 �%�w� 61�1 6�i� �!g	� �@ , ��� Q� 

� �1�E���,11�0   �	�
 D�� z��� �1 67 �1 �5 #� =��@   � �%��+ ���Y ��!+ 1�!        
�,1�%0 . 
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2��R W��	� 

 
      �" C@�5 �� ������#EG�`� ,� �1�E��� �" ��� �1 ,11�0 . � 8!�   C@�5 D�3%� 

i5,��� �%H"� VM�j ��%3@ ��� Q� �1 �=� �1�E���  .+�!R �1, ?���1 =\Y �5 
� ���#���1 �5 D���1 �� #=��!�@ � =��@ 'f�i� CY�=j �	�
 �� =%E� �1�E��� �@ # =��@ 

���1 �@,� a="1 ���Y 6��@��5 ��%��� �1 �� 1!� '��=� , D�3%� Q� �� �3��@ 
11�0 �1�E��� a{��	� N	%G@�5 .j��e 6��� �1,� ��� Q� , �I!H*� ���I� �@ �3��@ 

� ��� aN	%G@�5 D�3%� �!\� �1 1!�!� ?%��!Y#j��e �� 'f�i� CY�=j �@ , 
1!H�.� �@�" ��� �� �1�E��� �5 ?�#�%�� 1��@� �1 V%� C@�5 6�=@ , a��� ����� q��30 

&�, �� B%@ �!	" }��" D�3%� �� '�3�!� � �" 6����� =R�1 #� ��� #	�� , �@ 
� �1�E��� aC@�5,=	��H�  .  

 
�7 3,�/�08"�     

      ��E+ a<��%*�1 '�!R �@ '�Ife� �&1�� �=��#� �w�j �\I �1 =�=�  K!3A  
�,11�0 .  <���1|~��1�� #F�� �@ "��!� CM!���"�� F�%
 Q� a  ��  Washington D.C 

 �@Baltimore  1!� =�=� 8����� �� �1�E��� �@ �)o��TG+(1!H� <���� a . 67 �� �5 ?�� �@
���� ;Y!�,1��� #�" ��� ="�� ������ �� � ��� ���x0 #�+!%4��5 # ?%I �1 � ��V@ 

� �=%�%
 <�j#� ,&� D%��@ ,� , D%"�E� � <!R� 6�H" a ��5 <!R� �5 1!H� �I1� 6�!+ 
��� ���x0 .  

�"=5#R�� 8!� a��!� ,�	��@ D�3%� �� #� ,=	��@   �@ �GR�� ^� � �Xl� �� �5 
� �1�E��� a 1�=I� � o��j �M��� �!g	� �@ '��E�� '�%5�+,=��H�  .�" ���# 6�=� 

� �1�E��� a �ER � Q� �� �1�1,  =	��H� .3%� ?%@ 1!�!� '��E+ ?���0V@n�" D�# 6�=�   
�nnn�3%� � '�Ife� �&1�nni%
 Dnn1��	#"  ��!�"I�� anIfe� �&1�� �nn6��7 �1 '�  
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��� .�" o��TG+# 6�Y ^���� |} �1 �GR�� ^� �� � �Xl� v	
 �+ ���: <���� �@ �1�Y a 
&�j �1 a =�1!@ �%��h �",�"�+!%4��5 Q	�� D" �5  �I�� �@ ,�%��h �1 �%@�T%0 Q� <1���    

� ���Y�@ W�+�� �T�=�� �@, =	��H� )<����   |a���a���a����%��h �" �1 Q� �� � �ER .(  
F�Ti%
 a ����� ���+ �G+ � o��TG+ � �1�1 �&1�� , =	��@  .e �1,� , �%�� <�� v	
 � 

�!\+ C@�Y�%s � k�@ �I�� �@ V%: �H"#��� �1!H� �%%�+  .�w �"�+!%4��5 W�+�� '��
� �T�=�� �@  ��� �1�%
 CGI ?���H�� a k�@ �I�� �@ #� ��� '�V%�*+ # C@�5 a;��� 

M�",�"��V�� �`� � k�@ '�\`i� �@ #e�+�� ,��� ����i%
 .    
  

6�� 3.�0#/f�8���9 /�7 / ���� ,,!   
      <�� �1 ���+�|} � '�l%lA+ V5�� �1 � S5���� �5�� ^�!+ Palo Alto �1 

��� �1�%
 �%��E%&�5#=�1�0  . <�� �1|} }�" �5�� # DEC �@ ?��!%
 �@ C�	�� � 
aS5����  ��@ �� ���+� D�3%� #=�1!H� 1��=����� aF!HI �1�E���  . �\`i� ?%&��

 <�� �1 1��=�����|}~�� m!� �5�� �� ^�!+    F�� �@Ethernet Blue Book   
 =�1�0 �M��� ) . 1��=�����DIX.(   

 ��� �%��h �1 �%@�T� �1 D�3%� Q� ���+� )�%��h �1 Q� �� � �ER 6!%G%� �1(  �� �5 
��V@ <�%35�!5 C@�5 Q�  � '��l� 6!�� 6�!	I �@  �" C@�5 #��+!5 <�%35�!5    �1 

 CR�!�� / ���"�T�3�� �!g	� �@ ��� #��5 #� �1�E��� , =��H�  .&�%35�!5 C@�5, �@ �5 
E��� '��l� 6!�� 6�!	I� �1�, a 11�0 Thick Ethernet �� � |�Basee5 �=%��� 

�,67 �1 �5 1!�    |� ����1 ����� ��� �1 '�Ife� <�l��� �I�� �@  )|� �1 �%@�T� 
 �%��h ( �p�� �Base D�3%� �=	"=��i� Base band���  .��H+ �� am!� D�3%� �1, 
�	�
#� �1�E��� '�Ife� <�l��� �!g	� �@ =��@ ,11�0  .�1 Broad band    �!g	� �@ 

�	�
 a 6��VH" �1�E���#�" <���5 �@ =��@ #1=��� #� D%3l+ ,11�0  .  
 1=I�� �=� �Rf� C�� V%� #��@ #G@�5 <!e �u5�=j 61�1 6�i� ,� �5 ��� , 6�!+ 

 1!H� �1�E��� ) ��� 1�!� ?�� �1��� ���  .( 
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   �3�!�IEEE <�� �1 |}~�H�� �`3� ,� ���+� 1��=�����  F�� �@ �IEEE 

802.3   <�� �1 � |}~� F�� �@ �� �1 ���H� �`3� a IEEE 802.3a 1!H� �M���  . ?��
 F�� �@ �`3�Thin Ethernet  �� � |�Base2  =�1�0 o����  ) . C@�5 <!e �u5�=j

|~����   � , 1=I � =��@ �� C@�5 <!e �5 ��� 8!w!� ?�� �=	"=��i� , ��� �+ =��!+ 
���=��@ V%� ��� (  

 <�� ��|}~��"1��=����� a 6!	5�+ #+��E�� ,�� �5 ��� �=� �M��� , 6��7 D�� o�="� �� 
�	�
 ?%��+ a# ��� '�Ife� <�l��� �!g	� �@ {��	� =��@  . ��� �@ 6=%�� ="�� ������ ��

�" ��� �1 �%@�T%0#�+!%4��5 #� ,D%��@ .  
   

�7 2��R/) UTP) Unshielded Twisted Pair   
 C@�5UTP�� ,&��=�� �� n�" C@�5 ?���#�� nnn� �1 �=� �1�E�nn�" ��#`� nnn+��@�, � 

�+!%4��5# ���  .�" C@�5 ��#�" ��� �@ ��fI am!� #�+!%4��5 #�" D�3%� �1 # ?EG+ 
� �1�E��� V%�, 11�0  )CAT1 .(  C@�5 8!� B�UTP � �5 ����1 1!�� '��E�� , 6�!+ 

� o�="� � ��� 8!� �@ ��!+ �@1!H� �1�E��� 6��7 �� �g� 1�! . C@�5CAT5 ?���&��=�� a 
 C@�5 8!�UTP� K!3A� ,11�0 .  

  
�7 �H�N'/ 2��R UTP   

�" �\`i� �@ ��!+ �@#�" C@�5 # UTP� {\� a �1�E��� 6���� a    6��7 � ;��� ���!+ 
� D"��� a 6��7, 1��7  .�" C@�5 8�!�� ��� <�=�# UTP� 6�i� �� ,="1 :  
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 ��' 3.����� .�  ?�>JK� =�U�	� �>
�  3"
1
  �" D�3%�#H�=Y , a ?EG+ ISDN � 

 F1!� 

�%��h �1 �%@�T� Q� �+ �u5�=j CAT1 

�" ���# Token Ring  �%��h �1 �%@�T� ���: �+ �u5�=jCAT2 

�" ���# Token ring � |�BASE-

T 

 �%��h �1 �%@�T� �1 �+ �u5�=j CAT3 

�" ���# Token Ring   �1 �%@�T� �1V��� �+ �u5�=j
 �%��h 

CAT4 

   ���+� ) �%��h �1 �%@�T� �1 ( ���+� a
 ;��� ) �%��h �1 �%@�T� =\�� ( ��� �

�"# Token Ring ) �1 �%@�T� �1V���
 �%��h ( 

 �1 �%@�T� =\�� �+ �u5�=j
 �%��h 

CAT5 

�" ���# Gigabit Ethernet  �u5�=j   �1 �%@�T� ��V��� �+ 
 �%��h 

CAT5e 

�" ���# Gigabit Ethernet  �u5�=j   �1 �%@�T� ��V��� �+ 
 �%��h 

CAT6 

  
 ?��0m�9 :  

• =	@ D%3l+#�" ���0 �� Q� �" #3� C@�5 8!� ���� �@ m!� ,�    Jack F�*�� 
��� �=�.  

• �" C@�5 ��#   CAT1a{��	� Q%���+ ���Hj F=I C%&1 �@ a   �" ��� �1 # 
�+!%4��5#H� �1�E��� ,11�0 .  

• ��  �" C@�5#���0     CAT2, CAT3 ,CAT4, CAT5   � CAT6 �" ��� �1 
� �1�E���, 11�0 .�" C@�5#a m!�   �" ��� � ?EG+ Q%���+ �� ���Hj �@ �1�Y # 
�+!%4��5#� ,=	��@  .  
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•   �" C@�5 ��# CAT2�" ��� �1 # Token Ring�I�� � �=� �1�E��� , £&�@ 
 �@��� �� �%��h �1 �%@�T� � �M�,=	��H� .   

• ��@#M�" ��� , k�@ �I�� �@  ) �%��h �1 �%@ �T� =\��( �" C@�5 �� # CAT5 
��@ �#�" C@�5 �� �%��h �1 �%@�T� �1 �I�� # CAT3� �1�E��� ,11�0 .   

•   �" C@�5 �1# CAT3 ,CAT4 � CAT53� C@�5 ��� ���: �� , �=� �1�E��� 
��� .CAT5   �@ �3� CAT3  ���1 #�+ nn1�=i%@ nn��#%
 nn	�� �" �1 B�nL        

�,=��@  .� ?�� ?���@�	@n� � �I�� �" C@�5 �� 8!nn%@ ���3nn ��i#���Hj ��       
�,=	��H�  .  

• �" C@�5 ��# CAT3 � CAT4�" ��� �1 #Token Ring� �1�E��� ,11�0  .  
• �1 ���3� �u5�=j �" C@�5 #   CAT3  ��� ��� =\�� a .  
• �5 �1 ���3� �u5�=j�" C@#   CAT4��� ��� �3��1 a  .  
•  C@�5CAT6�" ��� �1 �1�E��� o=" �@ #j��e �%@�T%0 ���+� ,��� �=�  .  

M�"1��=����� �X@�� ?�� �1, �@ �%@�T%0 '�Ife� <�l��� 6���� �5 1��1 1!�� V%� 
��#�" C@�5 # CAT5� D"��� �� ,=��H�  )CAT5e.(  �" C@�5# CAT6 �@�i� 

�" C@�5# CAT5@ &� �1!, ?%@ ���V%� �=		5�=� Q� �� 6��7 C@�5 ��� , �@ 
�" ������
 B"�5 �!g	�#3%e�	������&� ,�I�� � �=� �1�E��� , ��V��� �@ £&�@ 
� �M��� �� �%��h �1 �%@�T�,=	��H�  . 
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                                         ��	 
�0%/  

 
       �!� �%�#�� ,�" ^%A� �� #��� k�@ �I�� �@ �1�1 <�l���  .�!� �%� ��# �1 

+��E�� 1��!�,�%g�  :�" ���#��� ?EG+ #��� ?%@ � #�" ��� a#�+!%4��5 # � 
� �1�E��� ����	��,11�0  .�!��%�#� ���� #  �"��+ �� #� �i%� # �� Q� �" �5 �1!@ 

���1 �"��+#���`w ,<1���   !� ��+ # 6��7 �� � ����1 �� 6�3�� ��@# �1 '�Ife� <�l��� 
�" ���3�#�k!e ,� �1�E��� ,1!�  .  

 
  

	��'���	 
�0% /  

       �!� �%�#� ���� a#   �"��+ �� #� �i%� J��� ��%3@ # �� Q� �" �XY �5 �1!@ 
�%g� �"��+!� ��+ Q� �XY #��� 6�3��  .�"��+#M�" of5 �1 m!� ,"=������ , C@�5 � 

�"#�!� #� 1!�!@ �� ,=���7  .�!� �%� ��#�" <�	T%� <���� �!g	H@ #�!� # �1 
�" ���3�#�k!e ,� �1�E��� ,1!� .  
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�!� �%� Q�#��� �=� C%�i+ '��E�� B`@ �� �� :  
•  ���7)Core( . � �i%� J��� ��3"#�" <�	T%� �5 �%� V5�� �1 #�!� # 67 �1 

� �5�j,=	��H� .  
•  �R"�)Cladding( . ���� B`@, �e�j� �� ��3" ��1�+��1 �5 �1!@ �%� 

� ��3" �@ �=� S��	��!� �i0�@ �I�@ � �1�5,1�0 1.  
•  �"� 
%��)Buffer Coating( . �%��f
 B5��, �1 �%� ���Ej �I�@ �5 

��� a��x
 {%�7 1��!� ���� � �@!e� C@�l�.  
�" ���� �� ��!H� 6���V" � �"=R#�!� #M�" ���1 �1 m!� ,"=������ , C@�5 � �=� 

�"#�!� #� 1!�!@ �� ,=���7  .�" of5 �� Q� �"#�!� �%� # B5�� Q� ^�!+ 
M�", F�� �@ Jacket� �g��A� ,=�1�0  .  

�" �%�#�!� #� �M��� �=HI ���0 �1 �1 ,=�1�0 :  
• �7
�0%/ ��8�B G9 )Single-Mode( .  �" �1 <�	T%� Q� <���� �!g	H@

� �1�E��� �%�,1!�  ) �%g� : ?EG+ (  
• �7
�0%/ ��8�B,�� )Multi-Mode( .  Q� �1 <�	T%� ?�=	: <���� �!g	H@

� �1�E��� �%�,1!�  ) �%g� :�" ���#�+!%4��5 # (  
�"�%�#���1 ��&�j Q+ # Q:!5 ��3" Q�  )���l+ "} �XY 6���%�  ( �@ �1�Y � �1!@
<����  �V%& �!� # V��Y 6�1��  ) �� �!� <!e|��� �+ |������!���  (�,=	��@  .�"�%�# 

���1 ��&�j =	:# ��0�V@ ��3"  )���l+ "� / �� �XY 6���%�  (�1�Y � 6�1���!� <���� �@ 
 d��e �� V��YLED� ,=	��@  .  

  
��	 
�0% �. ��	 =����/   

      �� �1�E��� �@ D%��@ ����1 =\Y a=%	5 ���  �!Y ���: Q�  ��"�� Q� # � ��V@ 
D%l�3�  D%M�H� ?��� ��  . �%3� <!e �1 �e!@�� �!� a�!Y ���: 61!H� ?��� �@ 6��VH"

67 � �=� �=��@�+ ��"�� D%lE3�1�5 ="�!� ?��� �� .  
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    �!Y ���: �!� B@�+ �@ �X@�� �1 ��"�� �1 L%
 �� � D� 1!�� F=I �@ ��!+ �@
G�i�,����=� 1!��   � �!Y ���: � , =��!+  ) 67 8!� �@ ��!+ �@ ( �� �g� 1�!� �1�=A�

1�5 ?��� .��"�� ��%+�!R �1#���1 m!� #G�i� �: �@ a =��@ L%
 �� � D� , 1�!��@ 
D%"�!�� �&�j ?�� �1 91�5 , �I�@ �+ �1�E��� ��"�� L%
 CA� �1 �	%�7 Q� �� 6�!+ 

11�0 �e!@�� ����� �� �!� ������.��"�� ��%+�!R �1#���1 m!� #�" L%
 #1��� # 
�&�j ?%	: �1 91�5 �3��@ ��5 �: a=��@,��"�� ��!�1 �%3� <!e F�H+ �1 # a�g� 1�!� 

�,1�5 �1�E��� �	%�7 �� �3��@  .=@ �!Y ���: ^�!+ �=� �=��@�+ �!� {%+�+ ?�) Q� �@
��� �����(  � �Xl� �� #� �Xl� �@ # �1�5 �5�j �T�1  )B��   �%3� <!e � �1�5
e �� ��"��,1�5 ="�!�  .(V%��7 �@�i� m!� '�%GHI#�!� �%� �1 �5 ��� #� F�*�� , 

1�%0.  
�!� �%� C@�5 �1 a�!�#d��e ��    ��3" )�%g�  ��"�� # <�u�  �=� �M���(  B�� ^�!+ � 

�"#���@7 �X� �@ ��!+ �@ ���!%
 # �=�  )Cladding ) (�"��!�1 �@�i�#� �i%� # 
 �=� �M��� <�u�(  � �5�j ,=	5  ).������ 8!H*�  G��1 , .(  �X� ��	�� �@ ��!+ �@

���@7#H� ��3" �1 1!�!� �!� Kx� �@ �1�Y a �=� , �1 �5�j �@ �1�Y �!� a=��@ 
�" ���3�#�k!e ,� ,=��@  .��@,�" < �	T%� �� #�!� # �i%� �!G� F=I C%&=@ 

��� ?�H� a 1!�!� I!� ��:1 ,=�1�0 ��3" <!e �1 r%��+  . <�	T%� r%��+ 6�V%�
�!�#&�l��� �!� �!� <!e � �i%� �!G� ���1 �@ ,1��1  ) .fu� " <!e �@ �!�~�� 

 ?%@ ���!����� �+  ��@ �!� a ���!G%5 �" �1 =R�1  <!e |��� ?%@ ���!��� �� �+ �� 
 <!e �@ �!� a ���!G%5 �" �1 =R�1|��� �� B%@ ���!��� �����!G%5 �" �1 =R�1 (  

��	 
�0% �8� V��0�/   
      "�07 �!g	H@,�!� �%� �1�E��� �!A� �� #�" D�3%� �1 #+��@�`� ,&�u� a , <��1 �� 

M�H	%� DG%� Q� �@ W!@�� �5 1�5 D%"�!�,  �� � � N	� �@ �X@�� �1 =	�3�nnn���, F�1 
 ��� .M���1 6�0��� �1 m!� DG%� �1,�� �@ �5 #� �5�j <�j �1 ���1 �X� , a =	��@ 

���Y�@ �@ ��%�#f��5 �%�w� Q� �1 �T�=�� �@ W�+��  "���A@,���!+ � ,=���1 �� .  
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  � n�,=\Y �"��� ��   F�%
 <����   ��@ #1��1 �� �T�1 ��� .�� 6��%
�5��%
 m!� �, 
��@#�� �@ �5 6�!G� Q� #�i5 ���I ,� <���� a��� �l�3� ,1��1  . F�%
 m!� 6�!G�

�����1,� �I!H*� �@ �� #�"=5 �� # ��!�  ) �GR�� � �Xl� (� �H��+,=��H�  . ���1� �1
��@ F�%
 <���� �@ F�=Y� ?����!� Q� �� �1�E��� �@ �g� 1�!� 6�!G�#� �T�1 ��� ,=��H�  .

G� Q��� �@ 6�!#�i5 ���I ,�"=5 aF�1 #&���� ��!� ,� �="�i� �� ,=��H�  . �1
�"=5 m!� 6�!G� ���1�# ��� 6�@� Q� �@ �� m!�  )fu� "3%GT��, (  �� ���7 � C�=+

��@#� <���� ��� 6��%
�5 ,1��1 . 3@ �T�=�� �� m!� ��� �1 �GR�� =%	5 ���% 1��� �� )
 C��� 6���V" (�@ �!g	H@ � �1!@��Y#+��@�`� D�3%� Q� �� ���7 ?%@ W�+�� ,	�� , �@ 

�!� �%�#11�0 �1�E���  .  
�!� �%� �&� D�3%�#��� �=� C%�i+ ��� �R�	I �� :  

• 3,���
% . ��T�V�� � =%&!+ <!�3�#�" <�	T%� #�!� #��� .  
• ��	 
�0%/�" <�	�%� ����=� #�!� #� �=�I�@ �� ���3� Q� �1 ,1�%0 .  
• ��	 *�6��/ . �" < �	T%� ��!l+ �!g	H@#�!� #�" ���3� �1 #�k!e , 

� �1�E���,11�0  .  
• ��	 3,��R �%��./  .�" < �	T%�#�!� #M�i0V�� � �����1 �� ,� ,=��H�  .  

���@ �@ ���1� �1,���1�
 D%"�!� m!� �R�	I �� Q� �" .  
 3,���
%  

      a�=	���� �E%�� �� �@ 6�!G� Bl� �@�i� #�i5 ���I ,��� ��� F�%
 �=	���� .   
�" <�	T%� �=	����#�!� #�!� ��T��1 � �����1 �� # q!��� � ?��� �!g	H@ �� 

 {��	� �&��1 Q� �1 6=� ) D*3	� �5�j (� ���=",=��H�  .��A& �� a�=	����   
��V%�,�!� �%� '���*� �1 #���1 ��� ?�H� � ����1 ���Y # V5�H+ �!g	H@ V	& Q� 

�%� �1 �!� =��@ .���1 �"�V%&#��i%@ {+��H@ 6�!+ # �@ �3� LED� ,=	��@  . �H%Y
 �@ �3��l� �1 V%� ���7LED�����i%@ {+��H@  .�" <�	T%� �!� <!e ?���&��=��#�!� # a

~�� a���!��� |��� � ���!��� |������ ���!���  . 
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 *�6�� ) 3,��R ��U9 (��	/  

      fY �5 ��!T��H" "��@ a=�1�0 �����, <���� ���3� ���1��!� �1 �" <�	T%� �� 
'�Ife�  �k!e , �1!@  ) ���!G%5 Q� �� B%@ (��@ z&�� 1�!� �� �� �#�!� �%� �%�+ # 

 ) �i%� (��� =	"�!� ?%@ �� � r%��+ a=��@ �=i� �1�E��� .1��!� ?%	: �1# � 
 ��!l+ �!g	H@ ) 61�@ k�@ (�" < �	T%�#�!� #	: �� Q� �� �=� r%��+  ?�= " ��!l+

�!� �=		5# " � �1�E���,11�0 .  �!� �=		5 ��!l+ #�"�%� �� #�!� # Q� ���H�@ 1=���� 
 ��� B5��)doping (� C%�i+,=�1�0  . �H
 �V%& Q� �� �1�E��� �@ N	%
�1 B`@

�, 11�0  .T	%
�1 B5�� �@ �=� r%��+ <�	T%� ��%����,� ,p��� a=�� # �� C\j�� 
� �I�@ �V%&, 11�0 �" <!�&!� �5#a�=� N	%
�1  � C�=+ �V%& �@ ,=�1�0  . <!�&!�

�"#�!� <�	T%� Q� ������ �I�@ ���1� �1 �=� N	%
�1 # 6�H" �@ ���!Y � =�=� 
1��� <�	T%� z��\�#1!@ =	"�!� a �=� r%��+  ).�V%& �=		5 ��!l+#(  

��	 3,��R �%��./   
�� �@ 6�!G� Bl� �@�i� a �=		5 �����1 �E%��# �i5 ���I, F�%
 �=		5 �����1 ��� 

��� .�" <�	T%� m!� ��T��1#&��%*�1 ,�!� #M�i0V�� �� S
 � x�� �� , < �	T%� a 
�"#�����&� ,��@ �� # 6�0=		5 �1�E��� ����  ) � ?EG+ a �+!%4��5 ( ...� <����,=��H�  .

 Q� �� �!� z%`i+ �!g	H@ �=		5 �����1"C�!�� " �� �"1!�1!�� "1�E���� �,=	5  . 

��I'/  ��	 
�0% /  

�!� �%�#�" D%� �@ �3��l� �1 # �" #3� ,���1 #���V� #��� ��� :  
• 
�	�6�� .�!� C@�5 ���!G%5 ?�=	: �	�V"#�" D%� �@ �3� #  3� ,��� ��H5 .  
• 
9 x6�	 .�"�%� �XY#�!� #�" D%� �� ��H5 {+��H@ # 3� ,��� .  
• T�� �0%
e  .�	�
#�!� �%� =��@ #  {+��H@ '�Ife� <���� �!g	H@   �� ��i%@ 

D%� 3� ,��� . 

• I0��	 <0&i9 .�!� �%� �1 <�	T%� r%��+#D%� �� ��H5 {+��H@   3� ,��� .  
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• �7 =��A0�/��	 /  .�" <�	T%� of��@#�����&� ,3� D%� Q� �1 , < �	T%� a 
 �"#�!� #�%h�+ �%� Q� �1 #  ���1 =	"�!`� �T�1 �%� �@  .  

•  O
� g
H'L0�# . �!� �%� �1 �" <�	T%� �@ ��!+ �@#� r%�w ��H5 , a=�1�0 
� ?���@�	@,M�" �=	���� �� 6�!+ ,��\� m�@ 6�V%� �@ , �=	���� �@ �3� ?%��
 

�"#�����&� ,Mk�@ p��&� �� �5 ,� �1�E��� ,1�5 �1�E��� a=	��H�  .  
• �7 =��A0�/=��0Q.  . �!� �%�#<�l��� �!g	H@ {��	�  fe�&��%*�1 '�I,���  .  
• �6 =�&��� 
0� . �!� B+7 ���@ 6���� a��%3����&� 1!�� F=I �@ ��!+ �@# 1!�� 

���1 ="�!`� .  
• +6" G�� . �!� �%� C@�5 Q� 6��#3� C@�5 �� ��H5 {+��H@ ,) �3��l� C@�Y(   

��� .  
• 
`# g�;&	� . ��x
 o�g��� �@ ��!+ �@#�!� �%� # �����1 � <���� �%G@�Y � 

��" ?%@��1 �%g� '��E�� 1��!� �1 a6��7 �� �!#1�@��5 1��!� �@ <��%*�1 # ��� 
 =	��� :��1�@ S�I#��V
 ,i5 �&!& a, � ...� �1�E���,11�0 .  

���V� �@ ��!+ �@#�!� �%� 6����� #+��E�� 1��!� �1 �" C@�5 8!� ?�� �� ������ a,  �1�E��� 
�,1!�  .�" ��� �u5�#�+!%4��5 #� �� � �%�� ��%l� �1 ��1 ����� '��@�`, ��      

�!� �%�#� �1�E��� ,=	��H�  . 
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                                 2��R .�Q�X-Over 

 
       �" C@�5# ���5 CAT5 UTP F�� �@ 6��7 �� �5 X-over� �1�@ F�� V%� , a1!� 

��,�" C@�5 ?���&��=�� �� #�" C@�5 �� S
 �=� �1�E��� # Straight� ,=	��@  . �@
�" C@�5 �� �1�E���#� am!� ,�+!%4��5 �1 6�!+    �@ L%M!� �� � K�" Q� �@ ��%� 6�=@ �� 

1!H� C\�� �T�=�� . '�%GHI K�" �5 ?�� �@ ��!+ �@X-overG��1 '�!R �@ �� , 
� F�*��,���� �1 a="1 ,� C\�� K�" Q� �@ �� �+!%4��5 Q� �5 ,���R aD%M�H�  " Q� �@
 C@�5Straight� ��%� ,=��@  .+�!R �1, �� �T�=�� �@ �+!%4��5 �1 <�\+� =\Y �5 

� aD%��@ ����1 K�" Q� �� �1�E��� 6�=@, '�%GHI �3��@ X-over '�!R �@ �� 
��1,1!H� 1�*�� �� 67 z�`� C@�5 � 1�1 F�*�� . 

  
�7 2��R �� �
�/ X-over ] V��. 6�0	  

         �1�1 �&1�� 6��� �1 ��T��1 �1 ?%@ )fu� " �+!%4��5(�� a,6��7 ��   6�!	I �@ 
�T�1 � �=		5 �����1#�E�� �=	���� 6�!	I �@ #� �E%�� ,=��H�  .��H+, <���� '�%GHI 
�" C@�5 d��e �� �1�1#� F�*�� ��� , 1!� . �T�1 D%� ���� ?�=	: �� ��� C@�5 Q�

� C%�i+,11�0  .��@ ��,����   �!g	� �@ �" D%� ��@ �� � �1�1 <���� , �!g	� �@ �T�1 
� �1�E��� �1�1 �����1,1!�  .��@# C@�5 Q� 1�*�� X-over  �1�E��� m!� 1����� �� 

� �=�  TX )  <���� ( �@ �H� Q�RX)  �����1 (� C\�� a�T�1 �H�,11�0  . C��
� 6�i� �� '�%GHI ?�� F�*�� �!A� ���, ="1  :  

  �T�=�� �@ �+!%4��5 �1 <�\+� C@�5 Q� �� �1�E��� �@ 
X-over  
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           2��RCAT5 X-over   
            �" C@�5 1�*�� �!g	� �@# ���5 CAT5���R  "� �1�E��� q�� Q� ��,11�0  .

fY �5 ��!T��H" "�1�0 ����� C@�5 Q� a=X-over   ?%
 TX ?%
 �@ �� �H� Q� RX 
� C\�� �T�1 �H�,=��H�  )S�I�@ � .(�" ?%
 ���H� ��� C��# C@�5 Q� CAT5 

&!H��, X-over� 6�i� �� ,="1  .  
�" ?%
 ���H�#C@�5 Q�   CAT5 X-

over    . 

 
� �="�i� m!� C�� �1 �5 ��!T��H",�" C@�5 �1 11�0 # X-over ���R  "�" ?%
 ��# 
� �1�E��� B� � �� a�1 aQ� ���H�,11�0  .�" ?%
# � �1!@ ��� Q� �&V	H@ �1 � Q� 

�" ?%
#� C%�i+ �� �T�1 ��� B� � �� ,=	"1  .�" ?%
 ��# � �E" a v	
 a���: 
H� �1�E��� �i",  11�0 ) .���R "��@ ?%
 ���: ��# C@�5 Q� 1�*�� X-over �1�E��� a 

�, 11�0 .(  
  

�7 2��R 6� 3.����� .���'/ X-over  

          �� �" C@�5# X-over���R  "H� �1�E��� �+!%4��5 �1 <�\+� �!g	� �@,1!�    � 
�,�" ��T��1 �1 6��7 �� 6�!+ #+��E�� ,L%M!� �%g�  ��� V%� K�" �� � 1!H� �1�E . �1

+�!R,�5  k!H�� aD%M�H� C\�� �T�=�� �@ �� K�" �1 D%��@ ����1 =\Y "��  '�!

uplink� �1�E��� ,11�0  .�" B`@ a m!� '�!
# tx � rxH� ���5 �� ,=��H�  .  
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 C@�5 Q� �� �1�E��� �@ �T�=�� �@ K�" �1 <�\+� �!A� ��� C��Straight d��e �� � 
 '�!
Uplink� �� � 6�i,="1  :  

 
 '�!
 �� �1�E��� �@ K�" �1 <�\+�Uplink � 

 C@�5 Q�Straight  

 
  

 '�!
 1!�� �@ ��!+ �@uplink��%� a #�� �1�E��� �@    C@�5 Q� x-over1!@ ="�!`� .   
+�!R �1,��� �5  '�!
 �� �1�E��� 6�uplink �� K�" �1 D%"�!`@ � =��@ ����=� 1!�� 

�" '�!
 �� �1�E��� �@#&!H�� ,� aD%M�H� C\�� �T�=�� �@ ,6�!+    C@�5 Q� �� X-over 
1!H� �1�E��� . C@�5 Q� �� �1�E��� �@ �T�=�� �@ K�" �1 <�\+� �!A� ��� C��X-over 

 '�!
 �� �1�E��� 6�=@ � ��Uplink� � 6�i,="1  :  
  

&!H�� '�!
 �� �1�E��� �@ K�" �1 <�\+�,
 C@�5 Q� �X-over  
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�" ?%
 ���H� ?%@ 1!�!� '��E+ ��� C��# C@�5 Q� Straight � X-over 6�i� �� 
�, ="1  :  
  

��H� '��E+�" ?%
 �# ?%@   C@�5
Straight � X-over 
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                               2��R .�Q�Straight    
  

    i5 C@�5,�� ��� ,��� �1�%
 6��� �1 D�� Cj��� �� #�+!%4��5 ��� Q� # ��� 
� �5,=	��
 � ��� �����a�Y1 �@ �3��@ #i5 C@�5 <!R� �@ ,����   F�*�� a�����
1!� .��@#�" C@�5 1�*�� # UTP  � �1�E��� ��� '�V%�*+ ��, 11�0  : 

��%� 1�!� '�V%�*+ 

  �"�!����5# RJ-

45  
   C@�5UTP  

   ��
 ��:7RJ-45 ?5 �`& D%� 

��,��%�i
 �1 ��x0 �%h�+ C��!I �� ,��=�T� � #i5 C@�5 �!A� a��� Q� ,��� 67  .
i5 C@�5 <!R� ���I� �@, � z%`i+ a��� �1 <���� ���@ '�!R �1 a����%���� 

M�1� <����,�I�� �@ 67 ,��	� ,*�� =� ="�!� F� .  
  

 2��R G .�Q� 2B�
':   �%�m� �0m�9 �	�Au07 +",� !  
 �". �PB
'  ="� �PB
' 

����� �PB
'  ��� �PB
'
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VQ�# �PB
' 

  
�7 =,'/NR 2��R ?"���' ��7 2��R / UTP   

   i5 C@�5 �!g	� �@,�" C@�5 # UTP1��=����� �1 ��   '��E��    T-568A �         
T-568B � �1�E���,11�0  . '��E+ ��	+ � �1!@ 6�3�� m!� <=� �1 1��GHI �!A�

!�!�M�" ��� N�� �@ 1,� C\�� �T�=�� �@ �5 ��� ,=�!� . �" C@�5 �1# UTP �� 
�"�!����5#� �1�E��� �=%@�+ D�@ D%� ��� ���: � 1��=����� ,11�0  :  

•  <�� ��� :@7,=%E� �  /@7,   
•  F�1 ��� :*����,=%E� �   /*����,   
•  F!� ��� :=%E� � V� /V�   
•  F���: ��� :� �!�Y# =%E� �  /� �!�Y#   

�" ��� �1# |��/|� Mbit �" ��� ��#�� � �1   � �=� �1�E���  �" ��� #� nn � Q
� �=� ��� ���:,  =	��@ .� �1nnn�" ��#%0 nn+ �� ���+��Tnn��H,�� ��� ���: n �1�E�

  �,11�0  .�" C@�5# CAT5 C@�5 8!� ?���&��=�� UTP���1 �5 �1!@ # o�X��� 
01�3@ 6��7 {\� � �1!@ {��	�,*�� � F�,1!� . 
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 2��R G .�Q�UTP *�7 �� 
9�0E'�R =�H9� ��[�' ��  )�7 2��R �� g"
&'/ 
Straight (   

  
  ��!HI ���+� "1�" C@�5 �i" �� �1�E��� �@# �k�p�� ?%
 �i" ���H" �@ 

plugs/jacks � CHj �� �1�1 a,=	5  .  
a1��=����� �!����5   RJ-45����� �!����5 �@�i� � �=� �=%��� 1��=  RJ-11 �1 �5 ��� 

� �1�E��� ?EG+,11�0  . C@�5 ���� Q�CAT5 �5 ��� �=%@�+ D�@ D%� ��� ���: C��� 
���1 ��� �"#M�" N�� �@ D%� ���� �1 ,��� ��� ) .T�� ���� Q�, ���� Q� � 
��!� �@ =%E�#W!@�� ��� ���� N�� �@  .(��=�T� ��� �1 C%�3+ �!g	� �@#� a, �3��@ 

 ���=�� �@���w#�" D%� # 1!H� ���� B�%
 �&�j �� �� �=%@�+ D�@ )fu� " Q� 1�=j
��H%���� .(�" ���#��@ �=� ����0 �g� �1 #*���� N�� �@ �%@�T� =\�� � �1 ���+� , 
� V� �,=	��@ .  

 �T�1 ��� �1 �� )� �!�Y N��#@7 � , (�, �� � F�1 ���+� ^� Q� �!g	� �@ 6�!+ 
G+ 'k�\+�n �1�E��� ?E1!H�.     

i5 C@�5 �!g	� �@,�" C@�5 # UTPF�� �@ '��E�� 1��=����� �1 ��     T-568B)  ��
EIA (  �T-568A)  ��AT&T a ��~A( � �1�E��� a,11�0  . ?%@ 1!�!� '��E+ ��	+

��� 'k�\+� {%+�+ 6��7.  
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�7 L0# 3����/ .��,	���� T568B   
      � �="�i� ��� <�=� �1 �5 ��!T��H",�" ?%
 ���H� a11�0 # =%E� ���!H" 1�� 

T�� ��!� Q� �@ �5 �1!@,� �1�1 B�!
 ,=�!�  .  
 1��=����� �1 �" N�� =5T��~B 

1�@��5 ��� N�� 
���H�
?%
 

TxData+ F�1 
=%E� /
*����, 

Q� 

TxData- F�1 *����, �1 

RecvData+F!�  =%E� /V��� 

 Q� @7, ���:
 Q�  =%E�/@7,v	
 

RecvData-F!� V� B�

 F���:=%E�/ �!�Y
�# 

�E"

 F���:� �!�Y# �i"
   

   1��=�����T��~B 
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�7 L0# 3����/.��,	����    T568A   
      1��=����� �1   T568A*���� � V� 'k�\+� a ,I�@  ?���@�	@ a ��� �=� S�

�" ���#�� �@ �1 � Q� #� ���Y ^�� ?%
 ���: , =��%0 )��0���#�@   'k�\+�    
telco voice  .(  

 1��=����� �1 �" N�� =5T��~A 

1�@��5 ���N�� ?%
 ���H�
RecvData+F!�=%E� /V� Q� 

RecvData-F!�V� �1 

TxData+ F�1 =%E� /*����,�� 

 Q�@7, ��:� 

 Q� =%E�/@7, v	
 

TxData- F�1*����, B� 

 F���:=%E�/� �!�Y# �E" 

 F���:� �!�Y# �i" 

   
  
 

   1��=�����T��~A 
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3.����� .���'  

       ?���&��=��  C@�5 Q� 1�@��5straight<�\+� a  ?%@   K�" � �+!%4��5 Q�/ L%M!�
��� .1��!� ?%	: �1#�H%l�3� �+!%4��5 a " '�!R �@ �5 �=� C\�� L%M!� �� � K�" �@

+���=� �� �1�E��� �@ � Q%+��!+�,a���   C@�5  cross over� ,11�0 . 

  

 
  

 1��=����� <�\+� Q� m!� C��straight�" C@�5 �1 # CAT5� 6�i� �� , �� �5 ="1 
 Q� <�\+� �!g	� �@ 67PC� �1�E��� K�" �@ , 11�0  . C�� �="�i� �@ ��� ?�H�

 �5 =%��@ ����1 ��g��� m!�+TX �@ o�e Q� +TX11�0 C\�� �T�1 o�e   )fHI "
 ��� �1����%� m�E+� ?��.(���� , Q� �5 PC�@   � C\�� K�" , '�!R �@ K�" a11�0 

G��1 '���=� �� �1�E��� �@ � Q%+��!+�,�� C@�5 1!�    X-over �1!H�    a{%+�+ ?�=@ � 
 �+!%4��5 �� Q� ���H� ?%
 + )TX (  K�" Q� ��H� ?%
 �@ + )RX   (� C\��,11�0  .  

+�!R �1, '�%GHI K�" �5 x-over ="=� F�*�� ��  ) �1 '�!
 �� �1�E��� 6���
Uplink   ( Q� ���H� ?%
 a   �+!%4��5  +)TX ( K�" Q� ���H� ?%
 �@ +)TX (  C\��

�, 11�0  .+�%GHI 8!� �: �5 �3%� D�� ?���@�	@,��    '�!
 �@ HUB� F�*�� ,%"1 nnnD 
  )    Uplink <���� �� � (a  �" <�	T%�#�@ �=� �1�1 �3�  ?%
 �i"   �H� PC a

�� ���!H"Y�@ 6�3,� �=���    '�!
 �� �1�E��� 8!� �@ ��!+ �@ K�" ) �� � <����
Uplink (1�1 ="�!� F�*�� �� F�k '�%GHI .  
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                                b�;X .
�P�> 3��	   T1  
      +��@�`� ^� Q� �@ �H� �u5�,&!H�� ,=%�3" �	�7  . ��� Q� �� W!X� 8!� ?�� �1

3� D%�,!�3� �5 �" <�	T%� '�!R �@ �� '!R <�l��� �%&# a1��1 �=�I�@ �!&��7 
� �1�E���,11�0  .����,&!H�� F1!� Q� �@ �� W!X� 8!� ?�� �5 ,� C\�� , aD%M�H� 

 �+ �1�1 <�l��� 6������ � D"��� �%��h �1 �%@ !G%5 ,11�0 .  
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