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For a permutation o of the integers from 1 to n, let f(o) be the smallest number of prefix
reversals that will transform o to the identity permutation, and let f(n) be the largest such f(o)
for all o in (the symmetric group) S,. We show that f(n)=<(5n +5)/3, and that f(n)=17n/16 for
n a multiple of 16. If, furthermore, each integer is required to participate in an even number of
reversed prefixes, the corresponding function g(n) is shown to obey 3n/2—1=g(n)=2n+3.




“Things like even software verification, this has been the Holy
Grail of computer science for decades but now in some very

key areas, for example, driver verification we're building

and how it works in order to guarantee the reliability.”

_ Bill Gates, April 18, 2002
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v OUr Mission

Advance the field Transfer our Ensure the future

In the areas we research results for the company
do research into products and its products
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How many blue dots?
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E-m Guiding Principles

Hire great Embrace

Engage with

academia and
publish openly

people (and stay
out of the way)

diversity In
research
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MVDR Adaptive Beamformer

Microphone Array Magnitude Response
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-~ Test Rig
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- Kinect
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Microsoft Kinect ‘fastest-selling device on
record’

Microsoft has sold more than 10 million
Kinect sensor systems since launch on 4
November, and - according to Guinness
World Records - is the fastest-selling
consumer electronics device on record.

The sales figures outstrip those of both Apple's
iPhone and iPad when launched, Guinness
said.

The popularity of the Kinect has helped to boost

Kinect is an infrared camera add-on for :
sales of games, Microsoft says

Microsoft's Xbox 360 games console that allows
it to track body movements

Related Stories
The success of Kinect has also helped to drive games sales, Microsoft

said
Xbox to welcome



MULTICHANNEL ACOUSTIC ECHO CANCELLATION
FOR STEREO AND SURROUND SOUND

Ivan Tashev”, Nilesh Madhu”, Alex Acero”

DMicrosoft Research. One Microsoft Way., Redmond,

*)Ruhr-Universitit Bochum. Umversnatsstraﬁe HO 4.
{ivantash, alexac}@microsoft.com,

ABSTRACT
In this paper we propose a novel approach and archy

cancellation. The proposed structure consg
for each loudspeaker channel and

prove that if the fixed filters co1
fer functions. then the single a

obtain the first correct solution by playing short chirps at the
beginning of the communications session. The proposed multi-
channel echo canceller is illustrated with stereo signal: however
it should not be a problem using it with surround sound since it
scales up well with an increasing number of loudspeaker chan-
nels and microphones.

Index Terms — Echo cancellation. stereo echo cancella-
tion. multichannel echo cancellation.

52, USA

Figure 1. Stereo AEC with chained adaptive filters.

If the estimation of the transfer path 1is correct

(H,f") —f{,‘(") =O) then the captured loudspeaker signal is



Em Comments from the Reviewers

“The solution proposed by the authors

n

“In fact this...

n

"In the practical problem, pre-training

... This principle is basic and understood,
and on these grounds I find I cannot recommend this paper.”

“This paper comes up with an idea which... has some

n
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- Magic
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There is a between a
and

will often
avoid trying to do science fiction.

when visionary
product development and world-class

research work
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A
open-ended

reactive

short-term long-term


http://www.youtube.com/watch?v=hsG1BgZTNrk

A
open-ended

Blue Sky

Mission-focused

reactive

>
short-term long-term
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Machine Learning and Predictive Analytics

Weight Feature description Frequency
0.68398 Dx0->2 = Excessive vomiting in pregnancy 0.31%
4?\:_"?} The NEW ENGLAND 0.61306 Dx3->2 = Personal history of malignant neoplasm 0.28%
Ve 0.58281 Dx0->2 = Heart fail 0.30%
% JOURNAL of MEDI( - — : .
0.56708 Dx0->1 = Nephritis, nephrotic syndrome, and nephrosis 0.09%
Sign in | et NEJW's E-Mail Table of Contents — Free | Subswibe 056649 DX3_>2 = Heart failure 028%
0.54663 Complaint sentence contains "'suicidal" 0.17%
0.48415 Dx1->2 = Disorders of function of stomach 0.07%
SPECIAL ARTICLE 0.47257 Dx5->0 = Diseases Of The Genitourinary System 0.15%
P Volume 360-1418.1428  Aoril2.2000 N 0.46136 Dx0->2 = Chronic airway obstruction, not elsewhere classified 0.10%
revious 7 - _ Apri
otme =0T SRS S " 0.44555 Dx4->2 = Depressive disorder, not elsewhere classified 0.10%
L . . . 0.44257 Stayed 14 hours in the ER 0.10%
Rehospitalizations among Patients in the Med 043390 e e 032%
Program _ 0.43513 Dx0->0 = Diseases Of The Blood And Blood-Forming Organs 0.46%
5, M.D., and Eric 0.42582 Complaint sentence contains "dialysis" 0.19%
0.41888 Dx0->2 = Depressive disorder, not elsewhere classified 0.27%
ABSTRACT . . -
0.41302 Dx1->1 = Nephritis, nephrotic syndrome, and nephrosis 0.29%
Back ant 0.38506 Complaint sentence contains "fluid" 0.10%
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the frequency and patterns of rehosnitalization in the United States fo aid in nlanning the
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Microsoft: Research ~
Faculty Summit 2012 Microsoft

Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT




Search Technologies

A session looking for dessert recipes...

paviova E

Web Images Morew

ALL RESULTS A session learning about Bussian ballet...

Paviova (food) - Wikipedia, the free encyclopedi £
History - Preparation and in culture - Further reading paviowva E

Pavlova is a menngue-based dessert named after the Russial

menngue with a crisp crust and soft, hight innes. The name is o Web Images Morew

en wikipedia org/wiki/Paviova_(food)

Paviova Recipe & Video - Joyofbaking com *Tes  ~L-FRESULTS

ce‘mfb‘ékv\v‘h ?er,"g \flldeo htrmi History - Preparation and In culture - Further reading

JOYSiDaiong. comraviova.itm Pavlova is a menngue-based dessen named after the Russian ballet dancer Anna Paviova it is a

merningue with a crisp crust and soft, light inmer, The name is or ...
en wikipadia orgfwilaPavlova (food)

Anna Paviowva - Wikipaedia, the fres encyclopadia

Early life - Style - Career - Personal lide
Anna Paviova (February 12 [0.5. January 31] 1881 — January 23, 1931) was a Russian ballenna of

the late 19th and the early 20th cantury. She 15 widely regarded as one of .
en.wikipedia orgiwiki’'Anna_Paviova

Microsoft Research

Faculty Summit 2012 Microsoft

Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT



[ 4
q

Language Technologies

Translation
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TT0Z/Z1,/E
TT0Z/Z1/T
TTOZ/ZT/T
OTOZ/ET/ET
OTOZ/ET/TT
OTOZ/ET/0T
0TOZ /216
oToz/Z1,E
OTOZ 2T/ ¢
0TOZ/ZT/4
0TOZfZT/5

OTOZ 2T %

Daily Translation Requests

OT0Z f2T/E
0T0Z2T/E

OTOZ/ZT,/T
BO0Z/ET/ZT
BOOT/TT/TT
GO0T/TT/OT
600Z/ZT/6

GO0Z f2T/8

30x growth in 2 years

GO0Zf2T/ ¢
GO0Z f2T/9
6O0Z,/ZT/5

GO0Z/ZT/¥

Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT

Faculty Summit 2012

Microsoft Research



!
n.\ '

@ .:Fllrcég:ﬂ 11E Da OffiE”é-.

Hundreds of file formats

supported in Windows, Office, etc.

THESECURITY
DEVELOPMENT
[LIFECYCLE

g

e

All groups do “fuzz testing,”
mandated by the Security
Development Lifecycle.
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Every security patch costs Microsoft
alone one million dollars.

Traditional random fuzz testing
can’t catch this bug:

int obscure(int x, int y) {
if (x==hash(y)) error();

return 0;

Software Engineering and Tools

Random +
Regression

All Others

SAGE




neoretical Computer Science and
nysical Sciences

superconductor

nanowire tunnel barriers
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Em Cloud Technologies: FDS
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enables any processor to
access any disk with the

throughput of a local disk

Dramatically increases

throughput and failure

recovery

- Winner of the Indy and

Daytona sorting records

Microsoft



A
open-ended

Responsive

reactive

>
short-term long-term
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