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– X.25

– IBM HDLC ,1234'��*

– ������������5$678

• LANKL
– Ethernet, Token Ring

– 9:���;(/0$<=>

Nara Institute of Science and Technology

�
���

• 
�9���MN�8
�9���67

• O�D4PQRS�TUVWX�YZ
– ?@A@B������������CDEF$GH

• ��������	
��
�������

• ������ X.25

• LAN����

– I�JKLCDEFKLMNOK$PD�QRS
• ���� !"#�� �$%&
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– ��*$ driving force
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– TU4BVWXY�Z�[*

• 45&(6789,7�:;<=>

• "#�0?!@ABC

– \]^_`��a$bc2=
• Sync. link / HDLC / X.25

• Coax / Ethernet / XNS

• ������� / ARPAnet
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• TU]ab�_c
– de$fgBh�

• DEFG�	
� ISO/OSI

• H�IJ�KL�	
� TCP/IP

• M�,NO��P,QRSTFG&
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OSI 7 Layer Reference Model

• ��������Hd�ef�ghi!23�
– i\]^

• Physical / Data Link / Network / Transport / Session / Presentation /
Application

– ISO/OSI��Xj�kl
• UVW(6 ���XYZ[\R]^

• _`a�bca�dRef�ghgi

• 
�9���jkl�8
�`���:;,�mnTU
]op
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OSI 7 Layer Reference Model

Layer n+1

Layer n

Layer n-1

Layer n

n-PDU (Protocol Data Unit)

peer entity

n-SAP (Service Access Point)

PDU = Header + SDU (Service Data Unit)
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OSI 7 Layer Reference Model

Application

Presentation

Session

Transport

Network

Data Link

Physical

NFS

XDR

Sun RPC

TCP

IP

IEEE802.3

Ethernet Coax

physical connection

�������� 
(Upper Layer Protocol)

physical connection

IS (Intermediate System)

ES (End System) ES (End System)
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Physical Layer

• qrstu (communication media) ,v?n*�w�
rsVWHxy

– m�nop$ ��!��qr

– s
• jk�lmP� (e.g. 0: < +0.5v, 1 > +3.7v)

• no pqrste.g. u8�#v`wx

• qrstuz,xy
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Data Link Layer

• qrstu,v?nxy{|e}�~�����w�
rsVW�xy
– Physical Layer $TU"�
�lt

– YZ��uvwx����$y@z

• TU���
– YZ��{|�Q��

– }�~Dqr
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Data Link Layer

• ��/�TU@<=
– HDLC"��X+���[�a����"�
����;(
p$�����qr

– LAN"��X+�IEEE802.x C��S
• Ethernet 802.3x

• Token Ring 802.5

• FDDI 802.9

– ISDNB#$��4��/0�DLLXj�lt
• I.100�)�y1z!#{rs!���|m���]^`w}~�g

T
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Network Layer

• 3�)B&�,�<�e�	�/�w������}�
~���3�)����HIJ
– ES (��CDEF: End System) o$;(lt

– m�n'�+�}n�D$��
– �����RTU"IS (�oCDEF: Intermediate System)
Xj���

– YZ��$lt
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Transport Layer

• �w������������ End-to-End ��Hx
y
– ES $�'�_`~D�x�

– _`~D = �� D$��T�

– _`~D'X��L7 ¡¢XB�_`��a

– ������p£;$�¤�D¥��_`��a�¦�?��
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• Session Layer �fHf������ (Upper Layer
Protocol) 	��
– §}_�Z�C¨�K'lt?��

– }_�Z�C¨�,1$©ª'«¬­®?��
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Session Layer

• �����i!���xy
– Transaction

– Session

• �����,v?n����xy
– Transaction Logging & Roll-back operation

– session termination

• ��B��O�&�8�^��� ¡i!xy	g
h��
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Presentation Layer

• 3�)�¢£¤¥
– CDEF�_¤��{|�F$¯°B¬����±j¬²��
�³?���´$¡µ

– s
• �� 1 ���

– 	
���
������

» 1, 2, 4, less than 1 byte (6bit) ...

– 
�������������

» Little Endian / Big Endian

– �������� �����������

» MSB first, LSB first
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Application Layer

• ¦ui!��B��O�&H§¨�e^©�����
�xy
– ¶vu }_�Z�C¨�·$�$p�B


– �¸��a$��p� SMTP �lt

– j,jB�1�¸��a���¹UB}_�Z�C¨��
º»¬¼�

• sendmail, Eudora, Netscape Messenger etc.
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®^�w����$%@��¯^
– IBM’s SNA, DECNET, Xerox’s XNS

– TCP/IP

– AppleTalk, Novel’s NetWare, NetBios, etc…

• ��/���$%@_0
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– ISO/OSI$½¾

• ��`�b�}c��i

• �� X.400, X.500 -.���z�#

• X..400, X.500 z'()*��+,

•  8,��� -�z�b��`��i

– Internet Protocol $¿ÀBÁ�z
• �a(6 ��1��i

• �D����`"#��"

• Internet }���Z���
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• TU],°eµ�¶�·¸
– DECNET Â OSI Protocol

– AppleTalk Â TCP/IPÃ$}_�Z�C¨�5

– Netware, NetBios Â TCP/IPÃ$}_�Z�C¨�5

– Xerox XNS: ÄÅ,1ÆÇÈÉ5

• IBM SNA¹m@L®ºl
– f^Ê�T

– ËÌ�CDEFp$3Í

– B,B,ÎÏÐpgB
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• 3�)B&�$%
– Ethernet 'Ñ²?��LAN/0

– HDLC'Ñ²?��ÒÓ4YZ����/0

• TCP/IP �����» (TCP/IP Protocol Suits)
– ÔÕp��X�	
��
�������������_`�
�a

– Ö' IP X TCP

• �w����¼�$%

• ��B��O�&$%
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• �½] (Multiplexing) 	¾¿ (Demultiplexing)
– ×Ø]�LÙºx�ÃØ]_`��a"»Ú*+�

• �
– !�"#$%�����&'� IEEE802.3(Ethernet) �)�������
�*+�IP, AppleTalk ,-./012�3*4&5�6+74
�)
IEEE802.3�8 �9�%�����,:;<+�012�3*4&5�

– Û(Üp�LÃØ]_`��a'ÝÞ�Vß
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Application

Presentation

Session

Transport

Network

Data Link

Physical

IP AppleTalk

TCP TP4/AppleTalkUDP

FTP DNS

PAP

Session Manager

IEEE802.3 Ethernet

CAT/5 cable
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• À���] (encapsulation)
– ×Ø_`��a�LÃØ_`��a$YZ��"P_~a*
+�

• (n-1) PDU = (n-1)Header + (n)PDU

• � �(6 ���¡*o Z!���¢£�	
¤¥�T¦
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Application

Presentation

Session

Transport

Network

Data Link

Physical
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89:

• ��������
– OSI 7 Layer Reference Model

– �³"+�Ãp$à�a
• @A�¸���z»¼��½¾

• ¿RÀ­Z<=T�§¨1z`�


