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– #$ %�&'()*
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• �����
– H�IJLM�NO

– P�Q�RS)TU*


– P�Q��VW)X�YZD�[+��\
• well-known �������

• ������������
• broadcast (�������������

– P�Q=]^�_ABC�&�L`7XZ+��\
• �� �!"#$
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• ��� �!
– ARP (Address Resolution Protocol) �ab

– VWcdDe/
• Dynamic Binding

–  45%6���Dfg_�hVWL`=��

Nara Institute of Science and Technology

ARP

• RFC826

• �������"�#�$%&'()*+,*
-./(01

• ,*-./(2345�	6����7%(89

Ethernet(A)?

X A B

08:ac:fe:90:43:88
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• ������
:;ARP���(� <=>?
6@=
– RFC826 7ib�ARP)/jGh�

• Broadcast Channel �%&

• 
'(����������)���*�+�,-

• .�/������01)2345

– k�lm)7no��������7ab�p�h
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• �A��BC�	����(89<=�DE��	
6@=F-;GHI<=�J
– Ethernet Meltdown….

– qr\D�st�uv

• KILMNO6*4F-;GHI<=�J
– w�Dx�$ %���� )yz�

– VWo{�|��}~�=�h

– ����H���
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• ���������� ���P�(Q)
– arp ����DY�H�IJ��%�������

– ARP��%�JDY��-e/

– �hC����)�r+AjDEARPDY��-e
/3@ARS7��5��3@�

• 63789:;�<=>?@���

• 6378A:BCDEFGHI

• J�KLMN
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ICMP
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ICMP��

• IP
#RST4,U(V����DW9'5�	
;&X

– ���e���%

• ��	
��
;YZT47%�[\
– 45%6������I (probe)

– ����$ %�RS)"�

• IP����DW;]^_�`ab+9cb=
– W��7� �p�h
– ICMPD&+�ICMP7¡¢3��h
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ICMP���

• defgh��
– Echo Request / Echo Reply

• ,U%X
– Destination Unreachable

– Source Quench

– Redirect

– Time Exceeded for a Datagram

– Parameter Problem on a Datagram
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ICMP���

• 7%ij
– Timestamp Request / Timestamp Reply

– Address mask Request / Address mask Reply

Nara Institute of Science and Technology

ICMP�����

• k�5�	Jc�89
– £¤�¥<5�

– RS¦�

• lmn�	ohEJc�89
– ��S§
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• tupqrs6>?t�J
– ¨��©��ª�����«¬

• OP�QR

•  ��S

– ­®��¯
• TUVW�	


• vwx#yz+{|I
– °±\r²³´µ��¶�)·z��….

• XYZ[\]^���:_`ab)c��a$

• dbL��e�[fgh)ijkldm_`L�a$

Nara Institute of Science and Technology

&'()*+,-�

• pq(}~<=4����	
– ¸�¹º

– Q��»

– ¼�%^<:V½�

• ������!

• ��RS7%����!
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• �����.b=pqrs����(�=

• nexthop = f(destination)

• nexthop = f(destination, preference)
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• Source Routing
– ¾¿$ %µ��FG���)À¿$ %�e/

– �WÁ=FG)e/+�

– X�ÂÃ�ÄÅ3�ÆZ\7hÇhÇÈ�
• nD�����2C�

• opqrsLtluLmLF����v3w�

• Hop-by-Hop Routing
– hpÈAÉÊËAÉL`

– V½+�#¼�%^<:���)e/
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TCP/IP ���

• Source Routing , Hop-by-Hop Routing �P�6
��

• Source Routing
– IPÌ��Í��_G/Î

– �WÏ�����)e/
– strict routing � non-strict routing

• Hop-by-Hop routing
– ÐÑ5%D7IPÒ5]DÓ3@A¾¿$ %�nÔ/

– #¼�%^<:dD��)e/

• ��#G Hop-by-Hop routing 6��
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• ,-����
– static routing

– xNy)z3sdVW0
1�{�

– |}[e>�~����.
��#����L��)
�45

– �������dxN��
 ��>�

– ����L��:��

• �-����
– dynamic routing

– �K�VW�	


– |}[���U�w�^
5����C�

– �K�VW01���k
I�dC�VW���.�
�� (Routing Control
Protocol) )o 
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• Bellman-Ford Õ
– Distance Vector ¡

– VW:¢£K�¤¥
• ��������	
�
�
�����
��

– ¦§¨��©ª«8�VW
01�¬­

– ®¯K�� ��>�)R
kF

– RIP

• Link-State Õ
– ¢£�������°±

– ²q�������amV
W�¤¥

• ��
��������
��� 
!"#$�%

– Shortest Path First ��³�
´*

– Routing Loop )µ¶s�·
F

– OSPF
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RIP

• Routing Information Protocol

• RFC1058

• ��n�	ohE�#7%��

• 5�^�(���T4rs
• 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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RIP

• ���:;7%��
• metric 16 6de��(�<
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RIP����

•  ¡¢£¤¥���	
��TJ¦§#Nt*

• ��	
���¨©ª���«(��#Nt*

• pq7%�¬­(<®ª¯�z=j°6>?
– %�Ö (trigger) ��s

– ���u×/�cØ)Ù|+�


