Internet: Global and Ubiquitous Infrastructure for Communication

Cable Modem Optical Fiber
ATM Copper Cable

WDM/SDH

ISDN
Communication Technology
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13 : http://www.soumu.go.jp/hakusyo/tsushin/h13/index.htm

— Analog (56Kbps) — ISDN (64Kbps) — ISDN 2B (128Kbps)
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Policy speech

® Prime Mister, Yoshiro Mori

® Sep. 21, 2000

— | shall boldly address the diverse range
of issues we face, including the early
realization of e-government, the
computerization of school education and
the development of systems compatible
with the integration of communications
and broadcasting, on the basis of
discussion in the IT Strategy Council.
We shall also aim to provide a telling
international contribution to the
development of the Internet through
research and development of state-of-
the-art Internet technologies and active
participation in resolving global Internet
issues in such areas as IP version 6
(IPV6).

— http://www.kantei.go.jp/foreign/souri/mor
i/2000/0921policy.html
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(1)

@ Scalability

® Security

® Internationalization

(2)

® Interoperability

(Kbps)

(Gbps)
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IPv6

Differentiated Services (Diff-Serv)
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Source: http//wwmw. tel stra.net/ops/bgptable.htni

_But they cannot be
relied on forever <
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i Projected routing table A
' | growthwithout CIDR/NAT; ﬁ"

| ..{'I"rr Moore sLaw and NATs

.

s | _'f(_d_,-i make routing work today
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IPv6 (IP Next Generation)

® |Pv4

-4
® |Pv4

(flagmentation/reassemble)

 J
— “Plug-and-Play”
13
4
1 Closed Open Network =» Global Open Network
=>» not only for closed system
- TCP/IP
2 IP for Everyone/Billions

=> not only for researchers
- Scalability, Reliability & Robustness

3 IP for E-Business
=> not only for hobby/research

4 Broadband/Ubiquitous/Mobile (always connected)
=> not only for computers

- Small Nodes

- Heterogeneous (Quality and Quantity)
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Mobile Internet OQutlook

Millions
Projected
1,400 cellular
subscribe's
Nokia 1999
1,200 |- i

Mor e handsets than PCs connected
to the Internet by the end of 2003 !

1,000 |- /
Projected Web
g2 / handsets
(Nokia 1999)
600
Aojected PCs
400 connededto
thelnte net
(Dataquest 10/98)
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
NOKIA
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Internet refrigerator

How many TV sets?

How many Fridges?

How many CD players?
How many people?

IP connected Control BOX?

Experimental project of Okayama Information
Highway
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InternetCAR

_ | ® HONDA Odyssey
" 50 ® 19inch rack is

installed
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® Power On Ethernet
® |Pv6
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JAVA BOX

® Dallas Semiconductor TINI-Box
— 512 kB NV SRAM, expandable to 1 MB NV SRAM
— Real-time clock
— Operates with single +5V power supply
— Physically secure coprocessor (optional)
® Ethernet 10Base-T interface
® Dual serial port (one RS-232 level and one +5V level)
® Java VM (Java API 1.1)
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Network Appliances(on sale)

Cellular
ﬁ Phone

— .. with Internet

B Digital
| Camera
with Network

i Connectivity =7l Connectivity
Microwave
Digital with Network
Video Connectivity
,-‘,d- 2 s —————
:

i Camera
With A/V

Network
| bz 1 e@onnection

i
.i

© Sharp
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® 1960 1970

o ” (computer center)

»

(IBM System/360)
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® 1960
— ARPAnNet
N1 Network

. (E-mail)

. (remote terminal service)
. (File transfer)

. (RJE: Remote Job Entry)
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® 1980 1990

Invisible Computers

® 2000

(Internet)
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(1)
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(2)

(Computer Network)
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(1)

(Communication)




“1 loveyou.”

- (media)
(protocol)
(presentation)




(1)




(2)

e 2 1980
. Internet
: Ethernet
X.25
— SNA, DECNET, XNS
OSI (Open System
Interconnection)
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e 3 1990

— Integrated communication (

— Information Infrastructure
* NII, APII, GlI,

* B-ISDN
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Voice

1t generation analog
(19709)

2nd generation digital
(1980s)

Broadcast
Radio & TV

Radio & TV

Data

Host/terminal

LAN, WAN, ....

TCP/IP, OSl, XNS, SNA, ...

Internet

3rd generation Integrated communication
(1990s and Now)
M
°
°
. I-mode mail service (
°
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(1)

CPU HREEN

0.1m 0000 (dataflow machine)

1m 00000 (multiprocessor)

10m OO0O0O (LAN: Local Area Network)
100m oooog

1km O0ooooo

10km 00O (MAN: Metropolitan Area Network)
100km O (WAN: Wide Area Network)

1,000km 000 (Internetwork)

Andrew S. Tanenbaum, “Computer Networks,” second edition, Prentice-Hall, 1988.
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(2)

(scalability)

Mars Orbiter
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(Twisted-pair Cable)
(Coax Cable)

(Optical Fiber)

e 860nm, 1370nm, 1530nm, ....
(wireless)
IEEE801.11b (2.4GHz)
(800MHz, 1500MHz, 1.9GHz)
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(2)

¢ Wireless system

Kbps, Mbps,

48




(1)

— Ethernet, Token Ring

— ~—

(2)

® Point-to-Point

-2

.
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3)

— Point-to-Point
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(1)

(Communication Protocol)
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(2)

(standardization)

(interoperability)

— IS0 (International Standard Organization)
— ITU (International Telecommunication Union)

IETF (Internet Engineering Task Force)

— Netware
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(3)

1970
1980 OSI 7 Layer Reference Model

. OSI 7 Layer Reference Model
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Internet Protocol

OSI Protocol
A;)pIeTaIk

. P
N:etware

: TCP/IP TCP/IP

NetBios (Microsoft)

. TCP/IP TCP/IP
. semantics
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(1)

(file transfer)

(telnet)
(E-mail)

MIME (Multipurpose Internet Mail Extensions)
(Bulletin Board System, USENET news)
(chat)
AOL Messenger, ICQ, MSN Messenger
« Web Web (HTTP)
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(2)

(DNS, bind)
(NTP)
(SNMP, CMIS)
(SSH, PGP, ..)
(DHCP)
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(3)

(Oracle, Postgres, ....)
(X.500, LDAP, ....)

World Wide Web (WWW)

CPU

(NFS, AFS, ...)

(Ipr, ...
(PVM, MPI, ....)

58




(4)

Internet Telephony (VolIP: Voice over IP)
iIFAX

broadcast.com

H323 (video conferencing system)
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(1)
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(2)
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(1)

(client)

(server)

(client server model)

(daemon)
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(2)

m IS
cﬁént Server

(3)

(broadcast)




(4)

(5)

i
m m|

cllﬂént server
¢ |<>| Reguest/reply . O/




(1)

TCPI/IP, Internet Protocol
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(2)

Netware (IPX)
AppleTalk

.

« ) AppleTalk over IP (IPTalk)

“Plug and Play”, easy setup, ....

TCP/IP
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(3)

69

- TCP/IP

— IP + AppleTalk
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