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ICMPICMP���������	�	�	�	�	�	�	�	 (1)(1)

�./012��

» Echo Request / Echo Reply

��� �

» Destination Unreachable
» Source Quench
» Redirect
» Time Exceeded for a Datagram
» Parameter Problem on a Datagram
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ICMPICMP���������	�	�	�	�	�	�	�	 (2)(2)

�� 34

» Timestamp Request / Timestamp Reply
» Address mask Request / Address mask Reply
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» ���2
» 345�6789:;<=>�?8���2
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ICMPICMP������������������������

� ping
» ICMP echo request / reply

� traceroute (tracert on Windows)
» UDP / ICMP time exceeded

� Path MTU Discovery
» @A���B!�CDE�FG�HIJ�(K
» fragmentation ()LM
» DF bit�NO / ICMP destination unreach
» P�Q*�345�6789�R'S�T�

• ���� 576 octet  �������
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� ICMP>IP!?@6AB	CD
� ICMPE�&�F>IP��
����G�

» U�VW!ICMP�IP�EXY���Z[\]^_`
» abA%�ICMP\cde

�H�

» fghijk
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�IJKLMNOPQI!7

» l��m#�no�CD�pq
• �����
• ��� 

» rs�tu
• !"#$�%&

�RST�UV+WXY
» vwSxyz{B!�|}�~��\….

• '()*+,-�./0123456	�37
• 849��:;*<=>5?@AB8C129	37
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�ghijkl*-KLMNm�n'	o-

� nexthop = f(destination)
� nexthop = f(destination, preference)
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� Source Routing
» �����B!��^�CD������!�O
» ;����^��O'�
» P������*!��S�$�$�U�

• DE����FGH	
• IJKLM9NBO9C9P���FQ��	

� Hop-by-Hop Routing
» $"U��������
» ��'������/�!CD��O
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TCP/IP TCP/IP ��������,-,-,-,-,-,-,-,-

� Source Routing , Hop-by-Hop Routing !pc	
CD

� Source Routing
» IP�� ¡�\]^O¢
» ;�£��!CD��O
» strict routing \ non-strict routing

� Hop-by-Hop routing
» ¤¥
�%�IP¦
§%¨*©�������ª«O
» �����/�¬%CD��O

�qr�> Hop-by-Hop routing Ost
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� ­ACD®¯
» static routing
» RST5U�M8#$V
WFX/

» YZ*:[�\]^�_`
abcd�ef9�g5

hij

» k]�l�gm8RSn]
�]o[�

» �pq.9rs0t	

� }ACD®¯
» dynamic routing
» uv�#$F%&
» YZ*wxF"y�	-
jFz{|H	

» uv�#$VWF}~A
�	8H�#$���`�
�; (Routing Control 
Protocol) 5I�
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� Bellman-Ford °
» Distance Vector �
» #$0��v���

• ��������	
�
�
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» ���]������#$
VWF��

» ��vn]�]o[�5�
AP

» RIP

� Link-State °
» ���]��]�F��
» �K��]��]�3C#
$F��
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» Shortest Path First �;��
��

» Routing Loop 5 ¡M�¢
P

» OSPF
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� Routing Information Protocol
� RFC1058
�uv;��<2=w�� xy

���%z	{|j��MN

� Distance Vector Algorithm
» D(i,i) =0 (for all I)
» D(i,j) = mink[d(i,k)+d(k,j)] (for otherwise)
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� }~���� xy

� metric 16 O./�B	�\
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�������!�������	�q��I�

�KL� !��	\���eV-4�OPQ
» �i± (trigger) �_`
» CD�c²O#³´�µ¶'�
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» ·��RIP�G¸¹	
���
%]Sº»!"#$
» ��6�	
��¸¹�¼½
» no�¾=¿À�ÁÂ

�KLMN!��(
» ÃÄ (exterior) \ÅÄ (interior)
» ÆÅÄÇ�ÈÉ�CD®¯Êi �_`
» m#�Êi �Ë��Ì´\�CD®¯�ÆÃÄÇ\
O¢
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� AS (Autonomous System)
» ÈÉ�CD®¯Êi �_`
» �Í�ÉÎ�	
���
ÏÐ¿À%&»

• ISP (Internet Service Provider)

���(

» ASÅÄ�CD®¯��ÏÐ¿À�ÑÒ��Ë�^
��

» AS´�CD®¯�ÏÐ¿À´��ÓÔÕÖÑ�E
!NO
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� IGP: Interior Gateway Protocol
» RIP, RIP2, OSPF, IGRP, IS-IS
» }A#CD®¯\,-��×��FØÙ

� EGP: Exterior Gateway Protocol
» BGP-4
» ÚvA%�­ACD®¯�Û}¾=

Copyright ©2000, Suguru Yamaguchi, All right reserved

������������������������

�KLMN>�6Io�

�c�

» Source Routing / Hop-by-hop Routing
» ­ACD®¯ / }ACD®¯

�KLMN!��(

» ��6�	
��½¸¹Ü%&»
» AS
» IGP / EGP


