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WWII

• World-Wide Information Infrastructure

• GH�IJKLMNO�
PQR$ST
– [�\]-[^['_`Wabcde

– fgh���iC/8jk�]l�

• *7>UVW����KXYZPQ0[\
– World Wide Web

– E-mail

• ������0[$NM]^ :-)
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%&"'()����*+,-

• _F`a?PQb��c
– mnopq�r

• $%&'()*+�,-
• IPv6

• IX: Internet Exchange

– %1�stu�[3\v�wx!y
• Multimedia Applications

• Information Retrievals
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• mode
– ./01234
– ISDN�56

– BISDN/FTTH
• ��������	

• ATM
��
���

– 7898�56
• ����

• ����

Nara Institute of Science and Technology

23243������

• deMbpsfg�hi
– l��z�!��-./'{|

• :;3<=
• T3 (45Mbps), OC-3 (155Mbps), OC-12 (622Mbps)

– }A*�8 OC-24 (1.2Gbps)b~�
• >?@A��B%)�CDEF
• ATMG68H%IJ�KL
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23243������

• jklfgm96)�jk
– 10MbpsM'de

• �MN Ethernet O��H%IJ98�PQ

• RSTU$VWW�'X%YZ([�\]
• “MegaMedia” by NTT

– 2005����� 10Mbps �������

– FTTH �� ���

• Internet over CATV
– Headend/CableModem, ADSL etc.
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Internet 567.89:;<

http://www.internet-channel.com/
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Ubiquitous Internetworking
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Asymmetric Internet Link

• UVW������m
– ���\!����-.�3������

• ^_`a, /b%`a

– �� [!����l�" �'������
• H%2"#)
1W(�[�$%&cde�f�

• ghi98	jk)
1W(�l"#�98m\n�Qoj
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Asymmetric Internet Link

• ��\!�'01
– DirectPC�p

– H%2"#)
1W(�[j
qr98�56stuvw9
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=>LAN01�?�

• 100Mbps �no�������pqrs
– Fast Ethernet '��-��

• 100BaseTx z{|}�B%)J~%YZ(
• NIC����CDEF

• �� 100Mbps )
J�A��B%)j����sN��

– 
��2��3M' FDDI '�|
• �
��)��m����	�56
• ���"#FDDI��m����N��

– 100VG-AnyLAN '��
• u��j����t�k��	j�����
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=>LAN01�?�

• �nUtV�3�uv������s
– ��l�'[����'�� ¡

• 100Mbps )
J��%�A��B%)"#��
��)��
– ,-./0+1 100BaseTx

• �m�� H%2m\n�W)¡J�¢�£¤
• NFS, WWW j��m2%J�¥�¦��
��)�§¨

– 23456789��5:�1;<=><=>?�@A+B�,
��C�DEFGHI

– �¢£'mno¤
• 100Mbps ©y�ª«
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=>LAN01�?�

• �w�x�yc�z{|�u7F
– �¥M'fgh��¦WWW'01

• �
�kp�m¬­N�PC�H%2j®6
• ¯	�°±U%S�WWWj56

• 1(�
A��k²)J�
A��

– §¨©u��'ª�«h¬�[¤
• �m³´µ¶�u·F
• WWW�³´DB

– ���
����­��'®¯K°±
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@A�BC

• ATM
– OC-3 (155Mbps), OC-12 (622Mbps), OC-24 (1.2G)

– PVC'01
• �¸�¹º�sN� ATM �56

• »�¼�1(J�½%YZ(�^�

– LAN Emulation '01
• ¾¿=�ÀÁmÂ�ÃÄ�A��B%)ÀÁ

• Gigabit Ethernet
– Ethernet ²)'³´

– Switched Ethernet 'µ¶¤
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DEBC

• }~'�6*….
– «·����8¸V�C¹�!?

• HiPPI (800Mbps)
• FibreChannel (266Mbps or higher)

• SCI (1.25G)

– ºWºW»¼
• IEEE1394 (Multimedia Channel, 400Mbps, 800Mbps)

– ���
��'Layer2��-./½�¾��¿./C
�À8Á¸ÂC
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FastEthernet & GigaEthernet

• FastEthernet
– 100Mbps

– ÅÆÇÈ¥
• �JK�LI%MNOP

• Q1R�ST

– Bidirectional 100BaseTx
• UV�W�XYZ
• 200Mbps

• cisco Catalyst5000[\�
]8^

– Switch & Hub
• ^_`Qab�2c

• Gigabit Ethernet
– 1Gbps

– Évw$%&TÊAS*+
�56

• d(*0@'500Mbps

• efg

– z{FÈË�
• hij�k�lmlmn
2opq

– J1�T�ÌÍÎ
• NICors5:
�t�
uvwx1nyz

– µ¶
• www.gigabit-ethernet.org
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FastEthernet & GigaEthernet

Ethernet Fast Ethernet Gigabit Ethernet
Goal

Data Rate 10Mbps 100Mbps 1Gbps

CAT 5 UTP 100m 100m 100m

STP/Coax 500m 100m 25m

Multi-mode Fiber 2Km 412m (hd*)
2Km (fd*)

500m
(100m?**)

Single-mode Fiber 25Km 20Km 3Km

*IEEE half duplex/full duplex **62.5u/proposed standard
�) based on IEEE 802.3z
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ATM

• ATM������S�
– ÃÄKÅ�	ÆÇ[��

• ÏÐJ1�Tj"�ÑÒD
• ATM over UTP�ÓÔ

• OC-12�ÕÖ

– LANEÈÉ'Ê�^¬l �'��
• ×��Ø�F�ÙÚ
• ÛÜ�1(/
�§"n���	Ý�

• ���UV�n��jk
– Ë�Ì l
– UTP
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ATM

• ��$�@�?
– LANEM8Í�l�Î�	bÏ�-./±ÐC

• 20%O�jÞß

– ÑÒ£�ÓÔÕ�-Ö×8±Ø
• »�=�×�!à	�ák¾¿=�×��PQ

• hi�×�â`�Pã

– PVC'01M8noÙÚb~Û
• ?@ä�jåÌæ������f�

• �­çàèém�Ñ�ê
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ATM

• NTT MegaLink x��o
– ATMÜ1�����

– ATM'�Ý�ÞK¨¡Þß�
• ÛÜ�G698ë6ÂÑI���D�ìÒ

– {|}~ 1.5Mbps SD ���� 3Mbps ATM
���o��
yz*

• VC�56mÂ­Nkª«íî��ïð����ÙÚ
– �.0X����������3oyz

• t!skñ6íòjêó­�ì¦
– Single Mode Fiber .0X����oFG

– +-�A,[��� (traffic shaper) oFG

* �����}�E���q����1����O��q��
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IPv6 (IP Next Generation)

• IPv4M'[	à�'áâbÐ¹Þa
– 1(&%A����ô�õ�mö÷k56ÙÚWø½Jù¢�ú
û

– 4ü)~��"#kÂÑ>�Wø½Jù¢[

• IPv4bGiãºäºKå+$'�æ
– ýðþ¡ÿ�'~Vk�
1ü'~V`ak�X����ì��À�

(fragmentation/reassemble)�p

• ç�Kèé'êë
– “Plug-and-Play” J&1S�íîª«
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IPv6 (IP Next Generation)

• Address Space
– 128 bit (16 octet)

• Header Format
– Simpler than IPv4

• Options
– Enough length

– Flexible

• Flowlabel
– Information to nodes on the

path

• Authentication
– Security

• Auto-Configuration
– auto assignment of address
– “plug & play”
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6bone - IPv6 Testbed

• IPv6h�K�v
– %&'ì1�pí/'å+ î

– SïdeÝ'ðñ

• ���UVW�����$��'(Z���?
IPv6������
– MboneK¸-òíóu��!�\!2M��

– _`\!�8IPv6Ü1

• Backbone/Leaf ��S
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6bone covers the globe

• http://www-
6bone.lbl.gov/
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IPv6�'(F��

• [	à�ôõ
– 128bitWø½Jj��7	



– �
�
�$21J�ª«

• �ö÷\ø�
– �
_	���F
– AH-ESP

• µ¶���
���'È
É
– Flowlabel �56st�
1
ü'~V`a

– ÂÑ��¼��b��S�
�

– Path MTU ��mÂ���
�$%&�
�H1�	�
$%&cd
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IPv6�GH

• �ù¾%úûü
– IPv6J&�)�3�íÚj
���

– Security, Flowlabel�p�
�t�íÚmç�Nj�
��

• ýþÿ�
– � ¼����� 

– � �b��S�56
• ��� ¡

• ����' !���
– TCP�W�'X%YZ([
�1(�)�mç�N!"
KL

– ��z{��­N���b
��S�IPv6\]�#$

• TCPng, Mobil-IP 8^
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Multimedia Application

• Telephony Service
–  !"�����01.�f�����

– }��'[3\v�wx!'��
• VocalTech “Internet Phone”, CoolTalk

– 	¼f�£-'Sïde
• “%G%”ª«mÂ�&'(�)�21�J

– on-ramp, off-ramp

• :*°)mj+,"?
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Internet FAX

• FAXh���^
�� 
!"�����01

• ª�v��'�

– ÛÜ�°)H%IJR%
X��

• UM� �
– Panasonic�p�-

– �b��SÅÆÇÈ¥��
.�/0
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Multimedia Application

• Video Conferencing
– C���øà�f���¬Í��w�ø�

– }��'[3\v�wx!'��
• CU-SeeMe�p

– ½1����'��
• H.261H%IJ��ÅÆª«

– �noÞ�mnoºM
• �12: CU-SeeMe, NV/VAT

• �3M: DVC over Internet (Panasonic)
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Internet Video Conference

Hello
Hi!The Internet

@�}�à��'��
��¾��K��
\�à�"�ó���¾K �

 !"����ý!'�¬Í��
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Multimedia Application

• “On Demand” x��o
– 5"#�$¬�"K¸

• ý: Internet �
4
üX

– }��'%
w�ø�'��
• �m5678YJ~�[��6�¿9

• >?@A��B%)��Í
– ¢£¤ ¥¢£¦, ADSL System 8^

– %1¤ã��À8%&�'KC
• COP3I$üW%41: (http://www.ckp.or.jp/cop3)
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Pull Media � Push Media

• Pull Media
– “On Demand” style

• client oriented

– JX%
I'~Vm;
• 
�t�§�45¨©

• ª�«¬­®�
���
�¯°5±²%
�t�

³´Vµ1¶·

• Push Media
– Server Oriented

• ,-./0+¸`�\,¹
�+��4�%
�t�º

²�H»¼�W�X�½

$

– <=�JX%
I'~V
– ��

• PointCast

• Internet Juke-box
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Information Retrieval

• UVW����Kjk6Z�
��
– Enterprise Internet, “Intranet”

• >?;µ¶@A�ËBmCDst56

– Digital Library on the Internet
• � U$VWEFGk�H�$VI&SF
• $VI&S�(~(J (digital contents)
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Information Retrieval

• _F������jk
– ±6(��à�^��

• Tbyte Server
• RAID!à	jp÷sÂ÷���

– ¬�")����
• KKK��LM

– �ö÷\ø���
• W)¡J�(�b%SkW4N(~V(��p
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I�J

• ��UV�n96)UVW����&�
– N8¦ !"����018�*K+M8KC

– ó¨��'01

•  Z?UVW������¡¢
– IPv6, Multimedia Applications, Datalinks

– %1�stu�,-'��

– .'jk�/JI0?�t�D��pq�r�'1
2


