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1. Scalability: it — M H A LA
o, FEMEEMEAHE (RERS
1064 55 fR BY 15] 58 SRS 37 A 106 {i

2. The Turing Test: m—& 1T B IR
R

3. Speech to text: G AN—EgEMT

4. Text to speech: & A—HEBELR

5. See as well as a person: & A—#4£8E | 1908EE R

e 2HEE, H
6. Personal Memex: iesR— 1M AEIE H :E}Z:Fﬁ*;’%
HEIFFBIER, EErTiE &H‘Izjcﬂll HEANZ—
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7. World Memex: #IE—1N 2%, FEHBEGRALER —HFREXNFE XK.
=R Bf%. BERMEHNESEFEZES KEE
8. TelePresence: FEIAL REG I — B FInHIERI =, SimArIIME
ZH.
9. Trouble-Free Systems:#aiE— N RFE AT LUK E A AEHEREE—
N ANRER S R E) S
10. Secure System: fRIE[EF9 MAK R GIRNARER, RAHPIE
SN
11. AlwaysUp: ¥&iE &Gt 1004 H & HLET (8] A #8313 170 $0199.999999%HY A
A (8 19D
12. Automatic Programmer: it —##iAiE S 3 A P SR E a2l
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 Exponential Growth Means Constant Radical Change
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Maximum capacities for
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Capacity “Rotating”
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Resistor
dv = Rdi

000" —

Inductor Memristor
Ay = Lk A = Mdqg

Memristive systems

Image: J. J. Yang/HP Labs
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Emerging Technologies Hype Cycle 2009

expectations

4

Beh

Video Search

Wireless Power
Intermet TV

20 Printing
Augmented Reality
Surface Computers

Muobile Robots
avicral Economics

—Cloud Computin
E-Book Readers

Social Software Suifes
ogaing

Green [T
Video Telepresence

Wesh Metworks: Sensor

Speech Recognition

Cinfine \ideo

Corporate Blogging e

Location-Aware Applications

Home Health
Monitoring
Public Virual Worlds

Wikis
Electranic Paper

Tablet PC

idea Management

¥ieb 2.0

Social Network Analysis

Cheer-the-Akr Mobile Phone Payment Systems,
Cieveloped Markets

Context Delivery Architecture
Cluanbem Ciompasting

30 Flat-Pane| Displays

Hurman Augmentaticn RFID {CasefFallet) As of July 2003
Peak of
Technology Trough of ; Plateau of
- Inflated L i Slope of Enlightenment £
Trigger Expeciations Disillusionment Productivity
. |
ime
Years to mainstream adoption: it

O lessthan 2 years © 2to 5years

® Sto 10years A more than 10 years @& before plateau

Gartner



Top 10 Strategic Technology
Areas for 2009

Top 10 Strategic Technology
Areas for 2010

1. Virtualization ..........cccecinue
Z. Business Intelligence .........

3| Cloud Computing ..{............
A Greenll..coveneiiiceiniaie =
5. Unified Communications .....

6. Social Software and Social
Networking ........c..cccccv e

f. Web-Oriented Architecture ..
8. Enterprise Mashups ...........

9. Specialized Systems ..........
10.8ervers — Beyond Blades ..

B Modifed for 2010 [ New for 2010

1. Cloud Computing

2. Advanced Analytics
3. Client Computing

4+ 4. |T for Green

V5 Rashaping the Data Center
b, Social Computing

1. Security — Activity Monitoring
\ 8. Flash Memory

'9, Virtualization for Availability
10.Mobile Applications

I Cropped for 2010

Gartner, -



the Internet hourglass

Ethernet 802.1° “~tellit Bluetooth

From: David Alderson CALTECH , NSF Find meeting, Dec. 2005




i £ IF R AR SR A B 51

- Research funding program aiming at
establishing future Internet
architecture

- Clean-slate approach

- Focusing on comprehensive research
of network architecture design

- Many small projects are adopted and
converged to a few full-scale
architectures. Those architectures will
be examined on GENI infrastructure.

GENI

- Succeeding to the result of Planet Lab

- Programmable

- Aiming at innovation by fundamental
reconsideration of service architecture
to overcome problems of current
Internet

- Research scopes: Security, Mobile /
Wireless, Sensor NW, etc.

- Trying to secure budget from MREFC

- International collaboration is also in a

® scope.

GENI Initiative

L] ‘
-R&Df

secure
technological improvement and
competitiveness of universities and
companies in Europe
< Related projects>
1. The network of the future
2. Service and software architectures,
Infrastructures and Engineering
3. Secure, Dependable and Trusted
Infrastructure
4. Networked Media

GEANT ;

- Giga-bps R&D network covering all

over
Europe area, funded by EU committee.

- Interconnecting 34 NRENSs in EU.

- Over 3,000 research organizations in
Europe can share information about
research activities.

- Migration to GEANT3 is planned in

2008;
improving bandwidth and functionality.

)

NICT promotes NWGN research activity
“AKARI Architecture”, aiming at
implementation of NWGN via
establishing new NW architecture /
design and experiments. The concept
paper of NWGN architecture was
published in Apr 2007. NICT
established Strategic Headquarter for
NWGN R&D in Oct 2007 to build up
strategic roadmap of R&D and to

Eromote it.

SGNES

NICT with nation-wide access points,
utilized to R&D activities and
experiments through collaboration of
industry, academia and government.

- Contributing to human resource
development in ICT area via
experience of practical experiments.

- NICT modifies existing JGN2 network
and starts operation of “JGN2plus”
from next fiscal year, as a testbed for
NWGN researches, R&D of NW
technology, etc.
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BAEFFEES T (GDP)FIFTERE 1979-2007 2002-2006
AN — PV (GDP) K Bk R 58% (53.5%) 82%
57 3%t 58 =K (GDP) ¥ TRk % 9.8% (25.3%) 8%
BAX 5 — Pk (GDP) ) STk 32.2% (21.2%) 10%

+—F LIRS Tl B STk R AR & T B
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FEL SR A A8 1 il M 0.256
B A VHEPLEH A 0.220
NEZNE I S AW 0.272

&R B # )i W3 hnfE AL H26.2%, 5EE. HAXMEEHE
P 5AK23. 224011, T E b, REREB RS, &
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2009%

= HER 39, EHI11M4L

oo | sk | TR | A3 | ReDEg | BRI | XTI

Ha | mx | ag | BT IR REDR) T wars

%

A E 0.1 0.2 0.2 0.25 0.1 0.15

1 % [H 78.9 97.3 81.3 75.6 61.3 02.0 88.6

15 EF‘ E3| ff??% 63.4 86.5 61.5 55.0 50.1 73.5 61.8

16 5 [E 062.7 79.7 63.2 58.9 57.0 67.0 62.0

38 15 5 36.8 46.4 27.1 53.1 26.4 42.0 35.3

39 ':F'E[jtlﬁﬁ 36.7 48.8 13.8 57.9 /23.2 ) 59.5 38.2
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$1B+ Industry

Timesharing

Client/server

Graphics

Entertainment

Internet

LANS

Workstations

GUI

VLSI design

R1SC processors

Relational DB

Parallel DB

Data mining

Parallel computing

RAID disk arrays

Portable comm.

World Wide Web

Speech recognition

Broadband last mile
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Research
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Press,
2003.
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Understandable: The goal should be simple to state. A
sentence, or at most a paragraph should suffice to
explain the goal to intelligent people.

Challenging: It should not be obvious how to achieve the
goal

Useful: If the goal is achieved, the resulting system
should be clearly useful to many people

Testable: Solutions to the goal should have a simple test
so that one can measure progress and one can tell when
the goal is achieved.

Incremental: It is very desirable that the goal has
Intermediate milestones so that progress can be
measured along the way.

—Jim Gray
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Invent a new field & stick to i1t?

5] & David Patterson 2002438 &

{How to Have a Bad Career
in Research/Academia)

No! Do “Real Stuff”: solve
problem that someone cares
about

No! Use separate, short projects

Strive for multi-disciplinary,
multiple investigator projects

Match the strengths and
weaknesses of local
environment

Make sure you are excited
enough to work on it for 3-5
years



AN ZIERIT ARG R ?

Let Complexity Be Your Guide?

®No! Keep things simple
unless a very good reason
not to

» Fast changing field + delays
=> |ess impressive results

Use the Computer Scientific Method?

® No! Run experiments to
discover real problems

® Use intuition to ask questions,
not to answer them

—3| B David Patterson 200244R%




Berkeley's Research Goals

$Have Impact, not just count Journal Papers
& Some universities have bad benchmarks

& Recently realized that when goal is not impact, you
rarely have impact (23X B 47&H Frah, RARMESGE
AR RA) . FEFN, TH5FNL.

®Produce Great Students, not # Journal Papers

#Try to create projects that if | were a student, | would
almost kill myself to try to join

#Not all projects equally successful in research
impact, but all can produce great students (3R B Z4F

TARBR T 480 K69 %k, 12E8ANAREB ETRERH EH
=
FE)

—3] f David Patterson 20025 %
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