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Novo balang¢o aponta para
132 mortos e 520 feridos

As autoridades iraquianas informaram que subiu para 132 o numero
de mortos no duplo atentado ocorrido hoje no centro de Bagdad, o mais

sangrento do ano, que provocou ainda 520 feridos.
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e Atentados mais graves desde a queda de
Saddam Hussein

e Presidéncia da UE condena atentados de
hoje em Bagdad
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CASAMENTO HOMOSSEXUAL
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Francisco Lou¢a manifest:
se contra eventual
referendo

Hoje

O lider do Bloco de Esquerda
Francisco Louca defendeu hoje ¢
Condeixa nao se justificar que o
casamento homossexual seja
referendado no pais como
ponderam solicitar diversas
associagdes ligadas a defesa...

BASQUETEBOL

Jogador da Ovarense
faleceu ao intervalo do jog
Hoje

O basquetebolista norte-
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New balance points to 132
dead and 520 injured

The Iraqi authorities have reported that rose to 132 the number of
killed in double attack occurred today in the Centre of Baghdad, the
more bloody vear, which caused even 520 injured.

e The most serious attacks since the fall of E HERE'S THE PHOTO
Saddam Hussein GALLERY

e EU presidencv condemns todav's attacks
in Baghdad
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GAY MARRIAGE

Francisco Louca against
possible referendum

Hoje

The left block leader Francisco
Louca Condeixa today defended
not justified gay marriage in tt
country is curriculum will nee:
How to balance request various
defence-related associations.
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Player ad ovarense died
while game range
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The American basketball Kevin
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« Secure computing / communication
« Worm/virus removal
« Web search spam, click fraud

Information search / retrieval:
 Internet, Intranet, and personal
e Social metadata

Federated / distributed databases
Media management

Mining of high-volume data

« Bio, medicine, scientific applications

« Increasingly in business applications, as well
« Cloud services with mobile clients



Redmond, Washington  (Sep 1991)
San Francisco, California (Jun 1995)

Cambridge, England (July 1997)
Beijing, China (Nov 1998)
Silicon Valley, California ~ (July 2001)
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Cambridge, Massachusetts (July 2008)
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« Expand the state of the art in each of the areas in which
we do research

 Rapidly transfer innovative technologies into Microsoft
products

« Ensure that Microsoft products have a future

10



* Value of Microsoft Research to Microsoft

 Source of IP and new product technologies

« Microsoft Research generates about
20% of Microsoft's patents

« MSR patents are more “fundamental”

« Problem solving

« Ability to bring smart people together to rapidly address hard problems
confronting products, product groups, or the company

 Early warning system
 Ears to the ground in new areas, across a broad range of technologies

Microsoft Patent Award

11
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* Interactive Visual Media » Data and Documents
* Graphics and multimedia - Data solutions for a petabyte world
 Digital photography and video « Search

* Fighting jJunk communications
 Platform Elements

« Networking, operating systems « Ul and Collaboration

* Mobile phones and services * Speech, ink, natural language, gesture
* Sensor networks « Machine Translation

* Security, protection against malware - Meetings and collaboration

* Modeling of people and groups
 Software Development

« Languages, tools, compilers * Science
« New SWEPT cross-lab effort for the creation « CS-designed vaccines (HIV),
of new SW development tools quantum computing, astronomy

12
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« Corporate funding
« we use a small part of Microsoft's ~$9.5B R&D budget

 Typical profile of a Researcher:
« went through extensive hiring process
« significant freedom
* incentive to publish
« staff software engineers for efficient prototyping
« support from “special projects” engineering team
« support from MSR legal team — quick path from idea to patent
 collaborations with world-class experts in multiple areas

i
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« It's a social process
e campus environment is key

 TechFest in March, ~5,000 attendees

« MSR must understand needs of product teams
« Burden is on us to break prejudice
« Staff engineers key to building robust prototypes
« Program Management team helps establish/foster connections
« MSR must write code (good code, not just “math dump”)

« MSR must help with long-term vision

« What will be possible in 5-10 years?
« Map that into concrete steps with short- and mid-term goals

15



New ranking algorithms for Bing
Sensors in Xbox “Natal”

Superfecth for Vista and Windows 7 ,
Speech & handwriting recognition ‘

Network management tools and algorithms *
Software design/testing tools - used to build Windows

Data cleaning, auto admin

StreamInsight: SQL 2008 R2

ClearType, media formats (WMA, JPEG XR, H.264)
Microsoft RoundTable & Surface
Microsoft Tag

Junk e-mail filters

Desktop search

Machine translation in Bing

Audio processing in Windows
Many, many more...

16


http://www.rarnonalumber.com/surface/
http://www.rarnonalumber.com/tag
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« Hundreds of publications per year

« Dozens of conference chair positions
« General, technical, program committees, etc.

« Conference impact:
« 40% of papers at UIST 2009
« > 30% of papers at SOSP 2009, OSDI 2008, PLDI 2001
« 22% of papers at SIGCOMM 2008
« 18% of papers at SIGIR 2008, STOC 2005, SIGMOD 2006

« Largest single contributor to many conferences:

« SIGGRAPH 2004, SIGIR, SIGMOD & OSDI 2004,
SIGCOMM & ICASSP 2008, SOSP & UIST 2009, etc.

=

18



m

 Active participation in community
« Conference committees
« Editing of key journals
« Professional service — NSF, NRC, DARPA, ...

 Strong ties with universities
« Faculty Summits
« Worldwide Academic Summits

 Extensive visitor and speaker program
 Students, faculty, research scientists

e Post-docs, sabbaticals, interns

« ~300 interns in MSR Redmond in 2009~1,000 worldwide
largest intern program in IT industry

a
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MORE THAN
100 top Ph.D. research students
from leading European academic institutions currently supported

Microsoft Research fellowships
students from around the %

world selected in 2008 for
Ph.D. fellowships

and scholarships
ABOUT
computersdenoe
year under the
GRADUATE
WOMEN'S TOP STUDENTS
SCHOLARSHIP from dozens of universities
PROGRAM participate each year in
Microsoft Research Faculty Microsoft Research Asia’s
Fellowships awarded since Stars of Tomorrow intemnship
2005 in the US. and Canada program
E
E scientists, academic researchers, faculty and students
§ have attended Microsoft Research-sponsored summits,
I conferences and workshops since 2005

NEARLY

100 L1000

students selected annually for internships
top universities in North America at Microsoft Research labs in the US,,
China, India and the UK

students and young faculty attend the annual
MICROSOFT RESEARCH INDIA
SUMMER SCHOOL PROGRAM

RESEARCHERS FROM

1500 20,

attendees at Microsoft Research India’s TechVista
s -

COUNTRIES
have joined with Microsoft Research

4 6 5 in the Latin American and Caribbean
Collaborative ICT Research Federation
(LACCIR)

students

from more than 3 om

 §

3 5 countries students, faculty and research scientists

have interned at the Microsoft Atte W h Aska's

Research Cambridge (UK) lab Computlng in the 215t Century

during the past seven years

Ed collaborative institutes and technology learning labs supported

= worldwide in research areas such as parallel computing, games for

§ leaming, artificial intelligence, computational and systems biology,
and computational thinking

2 50 Ph.D. fellowships granted to students from
50 universities in the Asia-Pacific region since 1998

20



« Support programs

= Gift grants = Technology Centers

= Young faculty awards Research Institutes :
= Request for Proposals Graduate Fellowships MSR Cambridge

= Conference support Young faculty awards SenseCam

e Collaboration

Royalty-free patent licensing
* Joint research programs
« Technology sharing N;w.ksAmzoo7

Networking Research Program

Networking Academic B
Resource Toolkit ¢

A research and teaching resource for exploring N
core technologies in wireless networks

21



Trident — scientific workflow
« DryadLINQ — distributed computing

“Studio” to simplify
Bot Programming

S ":/"

Robotics &L W

Studio

DryadLINQ: Making Large-Scale Distributed Computing Simple

Microsoft Research Silicon Valley

Networked Embedded Computing N
Sensor Network Academic
Resource Toolkit o

A research and teaching resource for \J
building the world-wide sensor web

« MSR Sensor Network Academic Toolkit

22



Pex - Automated white box
testing for .NET

Z3 — efficient SMT solver
Code Contracts

=

Input/Output Table

1 apleitss  Sesjfdevised o ey

L i )
digangrehi B apraa

now In VS 2010

CHESS - find and replace heisenbugs
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| Ferde o]
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hreEgeal oace, TuLEd1) 1
| 2
| |
i
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+ | @ http:/mscn.microsoft.com/pt-br/lbrary/aeSbfsaL.aspxs

% |asintaxedeexpress6e51egjares ] 1
° Bem-vindo Saravananv | Sair
« Tool for creatin —r
Visual Studio 2008
u t I I g u a C O te t ;‘1 Versdo Amigdvel para Impressora 4k Adicionar a Favoritos () Enviar @8 Adicionar contetido... Clique para classificar e enviar comentarios 757373007
R . senvolvimento g JScript 8.0 | IScript 8.0 s
° ( O m m ' I n | t C r e a t I O n Regular Expression Syntax %q}ar(e de expressoes regulares
Editar
A requlaL EXpeaseien-rer TEttErTT O TEXE tha Sts of ordinary charaMr Um expr o regular € um padra 2
f 2 a through z) and special ch: il lo, letras 3 z) e E.
esquisar o texto. :
@) paraIIeI data s et 3
[E] Exemplos de expressées regulares
Expression Matches
. ° ° Expressdo Correspondéncias =
« Light user interaction
I [™\s*$/ Coincide com um linha em branco.
° . . = Nd{2}-\d{5}/ Validate an ID number consisting of 2
| digits, a hyphen, and an additional 5 ﬁ_éd' Nd{2%¥-\d{5Y/ Valide um nume " ifi o constituida
efficient architecture e
er, Compiling e depurar cédi N 7 Cddigo  x3 cx
da ;s f 2 _g 4 Toesin [\s*(\S+)(\s[~=]%)?> Match an HTML tag. |
ifdo informacdes com JScript DS\ST*<\e*\VA11s*5/
oflucdc ao expressdes regulare: P ecid
Bxpressdes requlares 2 /
sos de expressdes regulares The following table contains the complete list of metacharacters and their\
5= behavior in the context of regular expressions: 3C
riar uma expressdo regular seu
rdem de precedéncia Character Description
[aracteres comuns
laracteres especiais em JScript \ Marks the next character as a special character, a litera
i : a backreference, or an octal escape. For example, 'n' e 2
daracteres ndo-Printable T VR RO S R \ Marca o proximo caractere como um caractere especial,
Correspondéncia de caracteres character. The sequence "\\' matches "\":and "\(" um Ilteral,I ur|:|a I:fac!(reference ou um es::a‘f:»eI oct.al. l?orl
lobiantifiers em JScript matches “(". exemplo, ' n ' coincide com o caractere "n". ' \n ' coincide
53 com um caractere de nova linha. A seqiiéncia ' \\'
Affcoras gy g
sriciae soinsr & Matches the position at the beginning of the input string corresponde ao "\" e " \ (" corresponde ao "(".
[Rpancla e a0nup 3 If the RegExp cbject's Multiline property is set, * als: o o o e
Bagkreferences em JScript matches the position following "\n' or "\r'. o Coincide com a posicdo no inicio da seqiiéncia de
=réfjcia JScript ) caracteres de entrada. Se do cbjeto RegExp M ultiLine
NebDeveloper | Z
ntadgio do Visual Studio Tools f Contetado da Comunidade
Devicq Development
Lok aruisos Adicionar nove conteudo
tudio e}.NET Framework Glosga
o Team pystem
NET Gerence o sey Perf| | Nota Legal | Newsletter MSDN | Fale Conosco msoﬂ
a(ra a0t . © 2008 Microsoft Corporation. Todos os direitos rese-vados. Termos de Usc | Marcas Comerciais | Politica de Privacdadz |
[l (] B

Figure 3: wikiBABEL on MSDNwiki Data
R R R R R R ————=——
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« Technology licensing to dozens of companies:

« Pex (code analysis):
« 3M
e Credit Suisse
 Electronics Arts

« Audio search
« State of WA, Montana digital archives
« ORLive.com
 Office of Science and Technology
 Information

« SearchTogether
e Coleman research
e Glaxo Smith Kline

&4
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New color barcode easily
readable by cell phones

Customizable:

One-touch mapping of physical world to Web services
Available on all Microsoft's business cards

Many partners in early phase: Wal-Mart,
Ford, P&G, Best Buy, NL Transit...

If vou have Microsoft Tag reader on your
phone, snap the tag below to get my vCard:

27



Bouncer
switches for Node degree (D) of

\ VLB available switches &
\ # servers supported
D/2 ports / ~ Agar. D Servers in Pool

ﬁ/ E\E/ switches 24 2, 880
\ ) ' 48 11,520

D/2 ports 0G
_ 144 | 103,680
< ‘ D switches
== W [op of Rack switch = =
20 , _—
ports P ] . ON THE WAY TO $100
< [D?/4] * 20 Servers 5 PER 10G PORT

=  Mesh-like w/ programmable commodity layer-2 switches and servers
= Topology with multiple paths and huge bisection bandwidth

= Valiant Load Balancing used to cope with traffic volatility
=  Every flow “bounced” off a random intermediate switch
=  Provably hotspot free for any admissible traffic matrix

28



Search for speech in
audio recordings

Does not use speech
recognition technology

Maps search terms to
audio patterns

® search for such patterns
in waveform

® Detter results than ASR

shinglen

SecreEary of State

SAM REED

“Wasﬂ‘langton State
g Digital Archives

Digital Archives Home Search Collections Mews eRecords Management AboutUs

Detailed Search

= Search Options
Record Series: |Audio Recordings

County: | _ Al Counties -

Title: | Al Titles — [~]

|Z| What Does this include?

Committee, Agency, Etc
Source: |—AII Sources - E

Keywords to search for in the audio
Keywords: Ieﬂerg!’

Examples: Try searching for phrases by using quotes:
ex. "essential things for fish" or "Eastern Washington University"
Try narrowing your search by seleting a committee from the drop down list above.

From To

vear:| |

Search Results

Date: 1980/07/09

Duration:

Title:House of Representatives Committee Meeting Recordings
Source:ENERGY & UTILITIES COMMITTEE

...to the energy ...and renewable energy by the way — — — ...second i think if thev don't need an
energy ...energy ...qovernment in the energy business including former directors of ...energy affairs
because ...— — vour energy ...energy ...energy related crop ...industry we — — the energy ...the
Energy ...energy conservation supervisor with the energy ...to — — of the energy conzervation ...the

energy conservation and ...energy ...assistance and most importantly energy ...
Date: 1983/01/27
Duration:
Title:House of Representatives Committee Meeting Recordings
Source:ENERGY & UTILITIES COMMITTEE

...enerqgy — — — at our institution — — — — reservoir ...emergence of energy ...outlook for future energy
prices — — — — ...the rising energy — — — making a better role as ...energy conservation measures

bv ...the energy prices ...the energy ...the energy ...for energy ...of energy bill is expected

to ...energy ...energy and as a result of that by gollv i — — — ...energy conservation education so that
we ...energy ...for the program from the federal department of energy and the health and human services —

— we feel ...the department of enerqgy based on their studies ...department of energy into the ...energy
and ...— — — — the uh energy ...

DIGITAL ARCHIVES

View Cart My Recent Searches

Have a research question?

Ask An Archivist!

@- Lh B | ‘@‘=U_

Audio Search is based on Microsoft Research
beta technology and is provided on an "as is",
and as-"available basis", and all warranties and
lizbility are disclaimead with respact to
functionality or availability of the service. The
availability of the service from this site may be
terminated at any time, The service may not be
resold or otherwise provided through sites other
than the State of Washington Digital &rchives
Site.
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http://www.digitalarchives.wa.gov/Search.aspx

wide-angle camera

4-element microphone array

S

touch screen -

card reader

speakers <

eight-core PC

A 4

A 4

monitoring screen

Speech Avatar Speech Tracker
Synthesis Synthesis Recognition
* * vy v v
Output Conversational
Management Scene Analysis
t v
Behavioral control
t v

Dialog management &
Interaction Planning

Microsoft Robotics Studio
[Concurrency, Coordination and Distributed Services]

-

30



O Unage O Usage Matory

B nnnnngn S —

Momery Toyacd Mermcry Unae Malkiry

=

-
A,

';An:enll—;)
iHasFlpo

LaSpeaki NS

Goal[Shustie]

31



l_.“.'

Auto

l—Receptionist — demo
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e Touch screen from the back

 Synthesize virtual shadows of fingers

« Fingers can point to displayed objects
without blocking view



http://research.microsoft.com/users/baudisch/projects/lucidtouch/applications/index.html

« Understanding thoughts

|

il

1||||u|'|’um|“:|

HL
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« 84% to 94% classification precision

100

80
70

50
40
30
20
10

Clagsilication Accuracy

Rest v.
Solo Play v.
Play w/ Enemy

Rest v.
Solo Play

Restv. Solo Plav v.

Plav w/ Enemv Play w

!

Desney Tan received a 2007 MIT Technology Review TR35 Award

)

Enemv
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Measure electrical activity with Electromyography (EMG)

36



“Air” Guitar Hero

Real-time signal
classification
& game control

| CUE group
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Muscle sensing armband

Microsoft"

“Air” Guitar Hero Resea I’Ch Computational User Experiences - CUE group

Real-time signal
classification
& game control

Guitar Hero

Scott Saponas Desney Tan Dan Morris
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Display info without
disrupting perceived
attention

Great display for
augmented reality

Resolution still low, will
improve with time

Power must be
very low, recharge by eye
movement

RF data communication circuit

Power harvesting module

Antenna

Polymer lens platform




« Unused VHF & UHF television frequencies ) 2a0Mnz §
222MH=
72MHz - A -
i~ "1 1280MHz
L A ]
174 216 ATO 512 808 614 698 806
MH=z MH= MHZ MHZ MHz=z MHz MH= MH=
'12 hMH=z 42 MH= 95 MH= 24 MH=
i

2-4}

{5-6} ’ ™V Ch. ™ Ch. TW Ch. T Ch.
M Hz :‘EHZ (7-13) {1 4_2[}} {21-33} (38-51)

0 MH=z 1 DD 200 300 400 500 600 F00 800 900 MH=z
public ATET
™ interface safety & Verizanl
devices, e.q. WVCR, private other 3':'.':‘:
DWD, etc. landmobile services

« In the US: primarily the upper UHF “700 megahertz” band (TV channels 52 to 69)
« White Spaces Coalition: Microsoft, Google, Dell, HP, Intel, Philips, Earthlink, Samsung

« Inexpensive technology for last-mile broadband access
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WhiteFi + Geolocation
FCC Experimental License July ‘09

Shuttle G
- - |
T LEGEND L
. NEM‘ NE

Area: 1 square mile o R -

. . 4 y \ =W Groon Route o choessswice) [ %7 ;_
Perimeter : 4.4 miles : Sl ﬂb , a
WSD On 5_10 7' ‘. Mo
campus buildings

Fixed BS operate at
2 W EIRP

WSD inside shuttles 7} /AT
at 63 mW i | i : Josas :@:

P G T
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Microsoft

Your potential. Our passion.”
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