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Residential access: cable modems

Fiber Optic Transport

’ 27 Mbps \

SONET, ATM or downstream

i WDM at and 2 Mbps
. upstream
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Headend Hene

Public
Switched
Telephone

Caopyright * 1999 Kinetic Strategies, Inc.

Diagram: http://www.cabledatacomnews.com/cmic/diagram.html

Source: Computer Networking — Jim Kurose, 3 Edition
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Cable Network Architecture: Overview

Typically 500 to 5,000 homes

== [ [ o=
==l P Lmtm

cable distribution
network (simplified)

Source: Computer Networking — Jim Kurose, 3 Edition

Cable Network Architecture: Overview
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Source: Computer Networking — Jim Kurose, 3 Edition
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Cable Network Architecture: Overview

cable headend / Lm

cable distribution
network

Source: Computer Networking — Jim Kurose, 3 Edition

Cable Network Architecture: Overview
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Source: Computer Networking — Jim Kurose, 3 Edition
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e company/univ local area
network (LAN) connects
end system to edge router

e Ethernet:

— shared or dedicated link
connects end system
and router

— 10 Mbs, 100Mbps,
Gigabit Ethernet

* LANSs: chapter 5

Company access: local area networks

Source: Computer Networking — Jim Kurose, 3 Edition

 shared wireless access
network connects end system
to router
— via base station aka “access

point”

e wireless LANS:
— 802.11b (WiFi): 11 Mbps

e wider-area wireless access
— provided by telco operator
— 3G ~ 384 kbps

» Will it happen??

— WAP/GPRS in Europe

Wireless access networks

router

@
)
baséC
station EM
«® €
mobile
hosts

Source: Computer Networking — Jim Kurose, 3 Edition
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 ADSL or cable modem
e router/firewall/NAT

Home networks

Typical home network components:

» Ethernet
» wireless access @ a2
pOint wireless
(@@> I tops
TO/ESO”‘ cable  router apTop
hégd;id modem  firewall \
wireless
access
Ethernet point

Source: Computer Networking — Jim Kurose, 3 Edition

» Internet has proliferated rapidly
Iy e
i -
1,000,000 ’,/ ‘
;? 1D:EIDEI ."
Date Hosts |  w AP Em—
12/69 4 “? '
12/79 188
01/89 80,000
07/95 6,642,000
07/95 8,200,000
07/96 16,729,000
07/97 26,053,000
07/98 36,739,000
07/99 56,218,000 o
07/00 80,000,000 (Projection)

CS3103 Computer Networks & Protocols

Know Your Networks - 6



WWW Growth:

Date Sites | Date Sites | Date Sites

04/97 1,002,512 10798 3,358,969

04/00 14,322,950
05/00 15,049,382
06/00 17,119,262

Sites = # of web servers (one host may have multiple sites by
using different domains or port numbers)

| |
09/93 204 | 05/97 1,044,163 | 11798 3,518,158
10/93 228 | 06797 1,117,255 | 12/98 3,689,227
12/93 623 | 07/97 1,203,096 | 01/99 4,062,280
06/94 2,738 | 08797 1,269,800 | 02799 4,301,512
12/94 10,022 | 09797 1,364,714 | 03799 4,389,131
06/95 23,500 | 10/97 1,466,906 | 04/99 5,040,663
01/96 100,000 | 11/97 1,553,998 | 05799 5,414,325
06/96 252,000 | 12/97 1,681,868 | 06799 6,177,453
07/96 299,403 | 01/98 1,834,710 | 07/99 6,598,697
08796 342,081 | 02798 1,920,933 | 08799 7,078,194
09796 397,281 | 03798 2,084,473 | 09799 7,370,929
10/96 462,047 | 04/98 2,215,195 | 10/99 8,115,828
11/96 525,906 | 05798 2,308,502 | 11/99 8,844,573
12/96 603,367 | 06/98 2,410,067 | 12/99 9,560,866
01797 646,162 | 07/98 2,594,622 | 01/00 9,950,491
02797 739,688 | 08/98 2,807,588 | 02700 11,161,811
03797 883,149 | 09798 3,156,324 | 03700 13,106,190

|

|

I

Hobbes' Internet Tirmeline Copyright ©2006 Robert H Zakon
http: e zakon. orgfrobert/internetitimelined

120,000,000
DATE SITES | DATE SITES
100,000,000 {[12/20 1 | 12s93 623 o
12/91 10 | 06/594 2,738 ”
80,000,000 {|12/92 50 | 1z/94 10,022 -
Q 06493 130 | 0&/95 23,500
ﬁ 60,000,000 J|09/93 204 | 0ls5c 100,000
= 10493 228 | 0A/96 252,000
£ 40,000,000 PPN,
H:
20,000,000 4
0 4
$REB 5SS 555885858285 5554888888ITITRELLLES
Y L L L L R E E R R R R EET

Please refer to the website in the slide (Hobbes’ Internet Timeline for
Latest stastics
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Network Evolution : Spiral

Commodity
(Commercialization)

Privatization
(+ Partners)

\
Internet3
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Source: Prof Goto, www.apan.net
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Internet2 Mission

Facilitate and coordinate the development,
deployment, operation and technology
transfer of advanced, network-based
applications and network services to further
research and higher education and accelerate
the availability of new services and

applications on the Internet.
i )

Internet2 Member Universities

s http://www.internet2.edu

aaaaa
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PeX  Abilene Network  Pax

Minneapolis Wes.ﬂield

Salt Lake-City.

Lincoln

New,_Orleans,

|
Miami

® 33 Total Access Points

Optical Internet Architecture

CS3103 Computer Networks & Protocols

Both sides of 4/BLSR 1:1 span
ring used for IP traffic

Traditional SONET
Gear

»

SONET

30C-48 Tx '// Z

1 OC-48 Rx
I b
% High Priority
) r Traffic
Asymmetric Traditional SONET Restoral Cannot exceed

Tx/Rx lambdas 50% of bandwidth

Low priority traffic

that can be : !
dynamically that can be buffered in case of fiber cut
altered or have packet loss

in case of fiber cut
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Courtesy: Dr. Vint Cerf

Space: the final frontier

Our 25 year mission: to go where

no network has gone before!

Courtesy: Dr. Vint Cerf
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InTerpIahetar‘y Internet

*End-to-end nformation flow across the solar system

Layered architecture for.evolvability and
interoperability

«IP-like protocol syite tailored to operate over long
round-trip light times

«Integrated communications and navigation services

Interplanetary Internet Status

Part of the Mars Mission Plan
Possible Earth/Moon mission 2001

Low Mars Orbit and Areosynchronous
satellites by 2008

Mars Outposts by 2010

Possible Orbiting manned mission 2018
Possible Manned Mars station 2030??
Stable Interplanetary backbone 20407

Courtesy: Dr. Vint Cerf

CS3103 Computer Networks & Protocols Know Your Networks - 13



KEY MESSAGE

As with many new developments, the most
significant results and applications of

the Next Generation Internet have not even been
thought of yet," said George Strawn, division
director for NSF's Division of Advanced
Networking Infrastructure and Research.

"The best is yet to come."'
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