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“Innovation” in Communication Network
iIn-no-va-tion [inavéif(a)n]

(http:/en.wikipedia.org/wiki/Innovation,

...the process of making improvements
by introducing something new...

...the often unspoken goal of innovation is
to solve a problem...
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_ Got any problem in the current Internet ? >
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DDoS Attack on Bank of Japan
¢ BoJ under attack for 6 hours! (2006; Japan)
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¢ DDoS on Yahoo, Amazon, CNN (2001;US)
iz Servers inaccessible for 3 hours

@ Loss caused by DDoS estimated >$1B
(netZentry 2005)
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Problem1: Distributed DoS (DDoS)
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Problem 2: Availability

@ Internet Availability: 93.2-99.6%
=2 Internet Paths : 98.1-99.3% (Paxson'97)
s Web Server: 93.2-99.6% (Dahlin'03)

¢ Other Dependable Systems: 99.99%
2911 emergency telephone: 99.994% Four
:: Normal telephone: 99.99% ™

=2 Airlines ('02): 1 in 161,000 accidents;
99.9993%

VoIP not dependable yet...
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Problem 3: Sub-optimal Routing

AWl Craake ¢ RTT along path (A, B)
: | can be improved by
indirection through C

(AC+CB) < AB 40%
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Round-trip time (in msec) between three nodes
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1/29/2007 FUbD—0F —FTO0FrICHTLAETRE F1EAH FREEE(ERXR) 6




A3—2INT—XTIF v DIRF

¢ Availability

=z " Truly Dependable” SystemAV A E

& Security
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“Ossified Internet” (#81EL7=4 2 2—2Vhk)

...successful and widely adopted technologies
are subject to ossification, which makes it

hard to introduce new capabilities...
(U.S. National Research Council Report 2001)

Researchers Communities
Innovative Technologies Dependable Technologies
« New Internet Protocol (IPvN) e Availability
 New Network Services « Stability
* New Internet Architecture  Scalability

. : E‘: i‘* %_,—, e Security
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Overlay Networks=Innovating Environment

¢ "ERYRI =972 A —nN—LA"ENfz TRBRYED—57
¢ FILWH—EROT7—FTIOFvDEAIZENLGFE
a BHHRVEFD) =09 —E XD EIH - R EI R
g BRI =07 —FTIFvDOHRAREREREFE
= EiREIERMTOMENE -]

Overlay Network
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PlanetLab Overview

¢ “Planetary-Scale Overlay Network”t# RiRED A —/\—L A RykT—%
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“Innovation” revisited...

iIn-no-va-tion [inavéif(a)n] 4
(http./fen. wikipedia.org/wiki/innovation)

...Mmay refer to both radical and incremental changes
to products, processes or/services.

‘New Network Architecture New Network Services
(Clean Slate) \(On top of current Internet)’

"Overlay Network” drives BOTH kinds of innovations...
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A—iIN\—L A BRI T —ODHEMNESE
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Solution for DDoS: Replication CDN
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Akamai : Cache at Edges

@ The size of Akamai's network
reports range from 12,000 to

Hows It Works

g-dl:pl\hﬂmﬁn‘

B-H'ﬂ"-p a-creum-'l H'--:lgeﬁ-
e 1= biried .l'|.l|:.-E b i [

15,000 servers
@ Net Income :$328M (2005)

¢ Required huge investment first
¢ What if it is almost free to start?

hitp:/fwww.akamai.com/html/solutions/dynamic_site_accelerator.himl

AKAMAI TECH INC - Report History (ﬁ
T T T D
Total Revenues, $M: 385.6 283.1 210.0 161.3 145.0 163.2 89.8
Depreciation & Amort, $M: 37.6 25.2 20.2

Qperating Income, $M: 77.8 73.3 49.0

MNet Income, $M: 62.5 328.0 34.4

Earnings Per Share, $: .33 2.11 .23

Dividends, $%: .00 .00 .00
http://www2.barchart.com/prhistory. asp'r'svm-AI{ﬂM
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MRV T—IEDRRAS ADEED KR

¢ Akamai v.s. CoDeeN

\J
@ client Ejsewer surrogate @ redirector
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WERFEDEHEA—IN—L A RYT—H9H—E R

¢ Routing Overlay

a A=y DR G EEE (AR - QoSSR pg )
¢ Session Overlay

a T—REREDNEENE
¢ Dependable Overlay (FEHHE(E)

g INYIR—VEHREBER SN TELNIURRA U MIRER
¢ Sustainable Overlay

2 BRAEAYRI—9H—E X (DNS-Web%Zi &) Dol %M L
¢ Secure Overlay (DDoS prevention)

= MHEEMZAL
¢ Ubiquitous Overlay (&R -t H—)

2= FMC#4i & #Overlay Network TR
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Overlay Networks=Innovating Environment

¢ "ERYRI =972 F—nN—La"ENTf: TRERYET—9"
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Overlay Network
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FIND & GENI/PlanetLab

Larry Peterson

David Clark ( -
el (Princeton Univ.)

(MIT)

2 A A
research and experiment
y Future InterNet Design \\ * Global Environment for

Network Investigation
Innovation Cycle * PlanetLab (Overlay)
!
Ideas | Simulation | Experiment| | Deol .
Measurements | | Emulation at Scale Epioyineh
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EMNETOHERE : CORE Project

¢ Collaborative Overlay Research Environment

=z Based on PlanetLab
=2 Provision resources for local experiments

=2 UTokyo and NICT (and OsakaU, NEC and more)

¢ Features
=2 POP/Core collocation (nodes “inside” network)

=z Custom hardware to optimize overlay forwarding

=z Wireless and Optical capability
=2 Federation (e.g. GENI, PlanetLab, OnelLab)
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ENETHORER COREo

@ 50 Private PL nodes

¢ Multihome (SINET/APAN)
@ Wireless+Photonic (future)
e))) '

Sapporo
Medical U.

AN

Osaka U. NICT K :

. oganei
Kochi-tech 9
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GENI Collaboration

& VINI (Princeton)
=2 Leading effort in GENI
=z Experiments with routings
=2 Layer-2 overlay network
¢ ORBIT (WINLAB)

=2 Experiments with wireless/sensor networks
=2 Xlice/Xliver found useful

& More...
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MRBEE - AME

¢ EmMBFERMNTFORMS
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Conclusion ®yrD—5N45#%EEZD
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End

InnOVating EnviRonment to LAY
Groundwork for Future NETWORK Research
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