Microsoft* Research

Faculty Summit 2012

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




Advancing Environmental

Understanding
the Role of eScience

Dan Fay
Director — Earth, Energy and Environment

dan.fay@microsoft.com



mailto:dan.fay@microsoft.com

MSR eScience Workshop 2011

Looking Back 8 yrs to the Beginning

1
| m

Scientific Data Intensive Computing Workshop 2004

- Keynote: 20 Questions to a Better Application — Jim Gray
Online Science the New Computational Science

- Talk: Data Explosion: Astrophysics with Terabytes of Data
- Alex Szalay
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http://research.microsoft.com/en-us/events/scidata04/default.aspx

rry Onine Science the New Computational Science

Information Avalanche Publishing Data ‘ i
: : R Roles Tradifional Emerging GIObaI Federatlons
* In science, industry, government...... < trmee 22 T 2 Authors Scientists Collaborations : : :
—better observational instruments and Publishers Journals Project www site * Massive dz.:rtasets live near thEI.I' OWners.
—and, better simulations Ly | Curators Lit?rari.es Big?ger.ﬂrchives —Near the mStere.nt s software plpEImE
duci data avalanche Consumers Scientists Scientists — Near the apphcat'ons
prodaucing a o : . )
. Examples Exponential growth: — Near data knowledge and curation
P — Projects last at least 3-5 years . . .
- BaBar. Grggsgigﬂgia% nformation — Data sent upwards only at the end of the project + Each Archive publishes a (web) service
1/3 observational Information ~ Data will never l?e F?mraliZEd . — Schema: documents the data
— CERN: LHC will generate 1GB/s ~10 PBly sse= s + More responsibility on projects Method bi .
— Becoming Publishers and Curators —Methodson o jECtS (querles)

— VLBA (MRAO) generates 1GB/s today

ﬁeﬁa;l:fg;la;h‘;;:eon informatics — Often no explicit funding to do this (must change) « Scientists get “persona”zed” extracts
‘ : + Data will reside with projects . . . .
- gapturin_g,_DrgAanizling, Visualizi — Analyses must be close to the data (see later) Uniform access to multiple Archiyes
ummarizing, Analyzing, visualizing + Data cross-correlated with Literature and Metadata ' —A common global schema Federation
What’s X-info Needs from us (cs) Call to Action
{not drawn to scale) HOW to Help’? _ _ _
Scientists Miners Can't | the discipline bef art + X-info is emerging.
* antleam Ihe discipline betore you sia » Computer Scientists can help in many ways.
Data Mining (takes 4 years.) P P S
Science Data AlMorithims J ) —Tools
“ « Can’t go native — you are a CS person _Concepts
not a bio,... person _ — Provide technology consulting to the commuity
Plumbers * Have tolearn how to communicate * There are great CS research problems here
Have to learn the language _ Modeling
+ Have to form a working relationship with — Analysis
domain expert(s) —Visualization

* Have to find problems that leverage your skills — Architecture

28




A Tidal Wave of Scientific Data
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OPINION
The Coming Data Deluge

As science becomes more data intensive, so does our language
By PAUL MCFEDREES / FEBRUARY 2011
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E Interesting Thinking

WHOLE EARTH DISCIPLINE

The Nature of
Technology

E\x

ENTING

DISCOVERY

The New Era of Networked Sci
WNAT IT IS

AND HOW
IT EVOLVES
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W. Brian Arthur
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k EFmergence of a Fourth Paradigm

« Thousand years ago — Experimental Science
« Description of natural phenomena

« Last few hundred years — Theoretical Science N2
« Newton’s Laws, Maxwell's Equations... a 472G p |

«  Last few decades — Computational Science 2| =73 K — |58
« Simulation of complex phenomena

« Today — Data-Intensive Science
Scientists overwhelmed with data sets
from many different sources
« Data captured by instruments
- Data generated by simulations
- Data generated by sensor networks
«  eScience is the set of tools and technologies

to support data federation and collaboration
« For analysis and data mining
« For data visualization and exploration
« For scholarly communication and dissemination

Microsoft: Research

Faculty Summit 2012 Jim Gray 2007


http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif
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E Changing Nature of Discovery

« Complex models

« Multidisciplinary interactions
« Wide temporal and spatial scales

» Large multidisciplinary data
« Real-time steams
 Structured and unstructured

 Distributed communities

« Virtual organizations
« Socialization and management

 Diverse expectations

« Client-centric and infrastructure-centric

PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

Microsoft: Research

Faculty Summit 2012 http://fourthparadigm.org

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



http://fourthparadigm.org/

The Problem for the e-Scientist

How to codity and represent our knowledge

Experiments & e >
Instruments
Simulations facts >
Literature facts >
Other Archives facts >

The Generic Problems

« Data ingest « Query and Vis tools

« Managing a petabyte  Building and executing models

« Common schema  Integrating data and Literature

« How to organize it « Documenting experiments

« How to reorganize it « Curation and long-term preservation
« How to share with others

Microsoft: Research

Faculty Summit 2012 (With thanks to Jim Gray)

aaaaaaaaa | May 23-25 | In partnership with CONACYT



What is eScience?

7 sreN
[ )
* o
' Q W' Definition of eScience (Wikipedia)
VA E-Science (or eScience) is computationally intensive science that is carried out in highly

N
% 9 distributed network environments, or science that uses immense data sets that require grid
N i ] computing; the term sometimes includes technologies that enable distributed collaboration

Definition from Microsoft Research

How computing technologies can help address scientific challenges

eScience efforts at Microsoft Research seek to further the understanding of these challenges,
support the developing community, develop computational tools that will enable the advancement
of scientific research, and catalyze discovery through funded collaborative research.

What it really means

How can current and future products and technologies can be applied to scientific challenges to
help with scientific insight in a easy to use system

Technology in support of Science

Microsoft: Research

Faculty Summit 2012

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


http://en.wikipedia.org/wiki/Science
http://en.wikipedia.org/wiki/Computer_network
http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Grid_computing
http://en.wikipedia.org/wiki/Grid_computing

EOS Article: Mountain Hyadrology, Snow Color and
-E the Fourth Paradigm by Jeff Dozier

LOS

Eos, Vol. 92, No. 43, 25 October 2011

BOE, TRANSACTIONS, AMERICAN CEOFHYEICAL LNICH

VOLUMESZ ~ NUMBER 43
25 OCTOBER 2011
PAGES 373-384

Mountain Hydrology, Snow Color,
and the Fourth Paradigm

PAGES 373-37

The warld's mourtain ranges accumau-
lale substantial snaw, whass mell produces
the bulk of runoff 2nd often combines with
rain 1o cause flocds. Worldwide, inadequate:
understanding and 2 reliance on sparsely
distributed chservations Emit our ability to
predict seasanal and parasy=mal runoff 2z
climate changes, ecosystems adapt, popule-
tions grow, land use evolves, and socielies
make choioes.

To improve assessmenits af snow acoumu
Iatian, melt, and nanaff, scisnfists and com-
munity planners can take advantage of two
emserging trends: (1} an bity o remotely
sense snow properties from satellies 3t
3 spatial scale appropriats for mountsin
regicns {10- 1o W00-meter resolution, cover-
agie af the crder of 100,000 square kileme-
ters) and a daily temparal scals appropriste
for the dynamic natune of snow and (2) The
Founth Peradigm [Hey of al, 2009), which
posits 2 new scieni#fic appraach in which
insight is discavered through the manipu-
lation of large data sets as the evolutionary
step in scentific thinking beyond the first
three paradigms empiricsm, analyses, and
simulation. The inspiration for the book's
title comes from picnesring compuler scien-
tist Jim Gray, based on 2 lecture he gwve 2t
the National Academy of Scenoes 3 weeks
belfore he disappearsad at sea.

Waater From the Mosntatn Snouwpack

0f the seasonal changes that socur on
Earth's [and surface, the most profound are
accumnulation and melt of sow, filling riv-
ers and recharging aquifers that support
downstream ecosysiems and supply water
fer 20% of Earth's populstion. These high,
midlatitude snowpacks are at risk because a
warming climate would change some snow-
fall 1o rainfall and defiver runcdf months
before demand. Management of this water
for compesting rexquinements (flood control,
irrigaticn, hydropower, recreation, and habi-
tal} now uses amsesements of the snow siore
age and the plawsible rate of mell Even in

By J. DOER

wedl-instrumented basins, seasonal forecasts
are sometimes wrong, In the Sierm Nevada's
American River, jor example, the median
errar of the 1 April forecast of the April-July
runcéf is 15%: | year out of every 5 exhibits
an error that reaches nearly 80%, Compari-
son between forecasts and river flows shows
that the maximum error rom 1990 bo 2011
was 1205 (Figure [ Warldwide, mountain

manges like the Hindu Kush, Tien Shan, Kara-

karam, Himalayas, and Andes poss formida-
lble difficulties even jor rough estimates.
Manual and automated ground mez-
surements of snow water squivalent—all
o nearly flat ground and many in forest
clearings—da nat repressnt soow on the
landscape. Historically, water managers
assumed that ground messurements provide
some index to the actual volume of wabes,
bt established lorecasting methods depend
an statistical relations developed while land
sz and climate have been changing, Rich,

hardwon, longerm dala do show trends
already, but statistical uncertxinty will get
warse a5 the past becomes less reprosenta-
tive of the present [Milly of ol , 2008]. Thus,
scientists and water managers need physi-
<ally based approaches that account for
topographic heterogeneity and estimate the
valume of waler in basin-wide snaw, rela-
tive bo historical trends and extremes. Some
mountain regions where snow Ells con-
tain austere infrastractare, meager saug-
ing, challenges of accessibility, and emerg-
ing ar enduring insscurity related i water
meources. Remete sensing, models, and
datairtersive analyses olfer oppertunities
to 2ddress this need. Similar methods can
e applicd ta Earth’s palar and subpolar
regions.

Thiz Sigmificance of the Color of Seow

H human eyes wers sensitive to radiation
through the whole solar spectrum, snow

would be one of nature’s mast “colorful” sur-

face covers, whose spectral reflectivity var-
s a5 sow crystals changs size and shape
and gather dust ar saot [Dazier et af, 2008].
Satellie-bome sensors such as the Landsat
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Snow is one of nature’s most colorful materials
(Landsat Thematic Mapper snow & cloud)
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Spatially distributed snow water equivalent
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Dout water is more useful as we
e ladder

Forecasting

Reporting
Done poorly,
but a few notable
counter-examples
Done poorly to moderately,

Aggregation not easy to find

Quality assurance
Collation Sometimes done well,

L generally discoverable and available,
Monitoring

Microsoft Research - (I. Zaslavsky & CSIRO, BOM, WMO)
Faculty Summit 2012 Microsoft

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

Communicate
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J
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[Information ecosystem:

It is chaotic, unstructured and ad hoc
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m The Ecological Data Flood

« We're living in a perfect storm of
remote sensing, cheap ground-baseo
sensors, internet data access, and

commodity computing

» Yet deriving and extracting the
variables needed for science remains

problematic

- Specialized knowledge for algorithms, internal file
formats, data cleaning, etc, etc

 Finding the right needle across the distributed
heterogeneous and very rapidly growing haystacks

Microsoft: Research

Faculty Summit 2012

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

Albion Hab-8 Coverage

- Reqgular rasters, points, and
spatial Teatures

- Time series and intermittent

- Vocabulary meanings .

Albion_24k IP_Below_Barriers
CQ Albion_Boundary CO_IP215_C
Qe Albion_Hab8  “\_ 0.01-0.19

T ath.
isg
o, T Ut

- Sparse in time, duration, or i~
location |
I L t

- Science variable derivation S @
+ Gaps
- Spatial/temporal harmonization

Warner.
Mountains

3 Russian

RS,

"’Wrﬁh 9(\ Genyon RS
& : S
1N P =
Microsoft: Relsearch ~
Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT & M g%
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Tiling: Do Scientists Have to be
Computer Scientists?

Reprojection
« Converts one geo-spatial representation to another.

« Example is converting from latitude-longitude swaths to
sinusoidal cells.

Spatial resampling
« Converts one spatial resolution to another.
« Example is converting from 1 KM to 5 KB pixels.

Temporal resampling

« Converts one temporal resolution to another. Source Data (Swath format)
« Example is converting from daily observation to 8 day averages.
Gap filling

« Assigns values to pixels without data either due to inherent data
|sks)ues such as clouds or missing pixels introduced by one of the
above.

Masking

« Eliminates uninteresting or unneeded pixels.
« Examples are eliminating pixels over the ocean when computing

a land product or eliminating pixels outside a spatial feature such | T
as a watershed. U TS e —— :
Eg"g’;‘;ﬁgﬁsl,mmit 2012 Reprojected Data (Sinusojgal farmat)

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



Why Make this Distinction? © - s

I\/IODIS Atmosphere &

Provenance and trust widely varies

Data acquisition, early processing, and reporting ranges from a large
government agency to individual scientists.

Smaller data often passed around in email; big data downloads can
take days (if at all)

Data sharing concerns and patterns vary

Open access followed by (non-repeatable and tedious) pre-processing

True science ready data set but concerns about misuse,
misunderstanding particularly for hard won data.

Computational tools differ.
Not everyone can get an account at a supercomputer center
Very large computations require engineering (error handling)
Space and time aren’t always simple dimensions

Complex shared detector Simple instrument (if any)

Science happens when PBs, TBs, GBS, anc

Complex and Heavy process by experts Ad hoc observations and models



http://nsidc.org/daac/index.html
https://lpdaac.usgs.gov/

AzureMODIS — Azure Service for
E Remote Sensing Geoscience

.I:H_‘
« Science pipeline for download, initial processing, “ &)

> h
and reduction of satellite imagery. Developed b Source Metadata
MSR, UVa, UCB. I Pecby N

« Dramatically lowers resource and complexity Request Queue
Ea(rjnellfs to us%| satellite imagery for terrestrial
ydrology and geoscience. rrureMODIS

« Common imagery location determination and .
upload from diverse sources Service Web Role Portal ‘

« Optional scientist-provided reduction algorithm
(.NET, Java, or MatLab) S
« On-demand scalability beyond local desktop or e — , T
cluster = —_—

* In use now to compute 10 year continental scale = == == —
water balance for North America. Per year: =ee- |EESESEE = l

« 500 GB (~60K files) upload of 9 different source
imagery products from 15 different locations

« 400 GB reprojected harmonized imagery T
consuming ~3500 cpu hours
« 5 GB reduced science result leveraging reported

Data Collection Stage

D

Reprojection Stage

v

(S

= =y

AnahREderitnT Brreue

/‘ : &"
Scientist /\ .

Scientific Results

field data aggregates consuming ~60 cpu hour

Microsoft: Research

. Catharine van Ingen (Microsoft Research), Jie Li, Marty Humphreys (UVA), Youngryel Ryu ,
FacultySummit 2012 ) o, agarwal (BwesLBL) Arsmace



Pilot study “R1": 2009
= 20 million observations
= Engineering success

Collaborators:
| = Humberto da Rocha (USP)
2= | m  Andreas Terzis (JHU)

2 * Juliana Salles, Rob Fatland (MSR) : \w" , A IH
' Brito Cruz (FAPESP) \‘/

= I

0.00 100 200

WS /A R YA W

Continuation “R2": 2012+ '/ \}f‘ ' \M‘*N w" | Py |
= Science and engineering objectives J

= “Solve the carbon balance problem”

» “Build an interoperable data system”

Y, TRy Z3°Z3 | 11T ParTersiip Wit COTVAC Y T




Biogeochemistry: Carbon+

Atlantic
Ocean

First Objective: Characterize fate of terrigenous carbon

Multiple spectral analysis methods
Data reduction: From correlation to machine learning

Second objective: Library
Follow Environmental Information Framework

Contribute merit to Data Publishers
Address { curation, versioning, provenance }

Proteins

Jablonski Energy Diagram

Excitation
(A?ssorpﬂon) Esxclted Singlet States N
e ——— ration
107" Seconds s, % ]—Energy States
Internal 2 , Internal
Conversion - o ; Conversion
Delayed
Vibrational g 3 —— Fluorescence
Relaxation 13 Fau¥s R <A
(107%. 10" sec) -~ $ Excited
SN . 2 Triplet
H—1 State
Fluorescence it s o (Ty
9 a0 ntersystem
(10 _10 Sec) Crossing
Intersystem
Crosyslng Non-Radiative
~ Relaxation
(Triplet)
Quenching |
o - | A Phosghorezscence
Non-Radiative ;5& (1073~ 102 sec)
2=
=

Relaxation” 5o I g—— i
s ° Figure 1

Ground State

T



Discoverability Accessibility Consumeability

Microsoft: Research

Faculty Summit 2012

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



E. Fnvironmental Informatics Framework (EIF)

Common Problems with Data
> ToO use data from different sources

o Non-standard formats, scales, and units

o Lack of data quality control

o Lack of metadata

o Difficult to repurpose data for different (my) tools

> 10 share data

o Lack of incentive (nc credit)

Data Sources

o Need extra resources and toois

» Hidden problems, seldom addressed

o Versioning
o Provenance
o Curation

Microsoft: Research

Faculty Summit 2012 Microsoft

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



Em Environmental Informatics Framework (EIF)

Current State of Data Ecosystem

" ] r
Applications _ ;""‘"-.,

\/ g — a“ m |
i iy AR
) | | OpenPata Protocol 3
~ - ' :
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Fnvironmental Informatics Framework (EIF)

Advance data discoverability, accessibility, and consumability

Ve ™

— Open Data Protocol (OData)
‘ http://www.odata.org

It allows you to form URLs based on what you know about the underlying data

> A Web protocol for querying and updating data
o provides a way to unlock your data and free it from data silos

o does this by building upon Web technologies such as HTTP, Atom Publishing Protocol (AtomPub) and JSON
to provide access to information from a variety of applications, services, and stores.

In Open Source/Specifications Promise

An application of a set of internet standards:
o HTTP
o Atom (RFC 4287),
a AtomPub (RFC 5023),
o REST semantics

== > Existing standards + easy data access API
> Adding Geospatial data support —

o Feedback from the Community encouraged — www.odata.org

YV VYV

VVVVVVVV

ssssss


http://gis.team.sdsc.edu/teamimages/
http://sensorweb.ncsa.uiuc.edu/SouthFlorida-Demo-WWT-HurricaneEarnesto2006/SouthFlorida-Demo-WWT-HurricaneEarnesto2006.html
http://129.174.65.115:9090/SearchingTestPage.aspx
http://www.rarnonalumber.com/windowsazure/features/database/
http://www.silverlight.net/learn/overview/what's-new-in-silverlight-5
http://www.odata.org/
http://www.odata.org/
http://www.w3.org/Protocols/
http://www.ietf.org/rfc/rfc4287.txt
http://json.org/
http://www.odata.org/
C:/_yanxu/WWT/tours and videos/earthquakes.wtt

E-B "Data Explorer”
- A new SQL Azure Lab that provides a new way to organize, manage,
mashup and gain new insights from your data.

- Data Explorer provides capabilities for data curation, collaboration,
classification and mashup, opening new capabilities and opportunities
around the data that you own or want to work with.

> L &

____ DISCOVER ENRICH PUBLISH
Faculty Summit 2012 Microsoft

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



http://www.rarnonalumber.com/global/en-us/sqlazurelabs/PublishingImages/discover_large.png
http://www.rarnonalumber.com/global/en-us/sqlazurelabs/PublishingImages/enrich_large.png
http://www.rarnonalumber.com/global/en-us/sqlazurelabs/PublishingImages/publish_large.png

E.ml Microsoft Codename “Data Explorer” capabilities

DISCOVER

2 “OTHER” DATA

(@)

'¥%| PUBLIC REF. DATA

T
LICENSED REF. DATA

FILES & SHARES

ON-PREM RDBMS’s

= Y.

Add & Manage Classify Transform Snapshot
Data Sources Understand Mash up Publish
— Recommend Cleanse Sell

Faculty Summit 2012 Microsoft

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



Technology Trends

- Compute and Storage make it easy to Run and
Keep

- Does it get used? Could it be mined?

- Data Collaboration reuse needs
- Discoverability

- Catalogs, etc

- Accessibility

- Protocols

- Consumability
- Tooling support

Microsoft* Research

FacultySummut 2012

iviera Maya, Mexico | May 23-25 | In partnership with



E_m New ways to analyze and communicate data

Faculty Summit 2012 Aicrosofr

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



Y EYEonEARTH Network

Resource Center ~ Show: Web Content Onlyv ~ Helpv  Sign In

ArcGIS GALLERY MAP GROUPS MY CONTENT Find maps, applications and more... Q ‘

= EYEonEARTH

_, s http://eyeonearth.org/
LT http://network.eyeonearth.org

Eye on Earth is a global
public information service.

WaterWatch English ¥ | about | provid

A EY E o " E A B T H European Environment Agency >
-~

Stockholm, Sweden S —

= W Stockholm, Sweden ® TS

Marine Diveristy and
Protection - Abu Dhabi

Eye on Earth is the result of a public-private partnership joining expertise from

Make a Map »

Croate o man that cap be viewed io 2 browser deskton or ooohile device

OUR RATING COMMUNITY RATING

=11 1]

>

nearest station

OUR RATING COMMUNITY RATING

] 1]

Microsoft* Research
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http://network.eyeonearth.org/
http://network.eyeonearth.org/
http://network.eyeonearth.org/
http://network.eyeonearth.org/
http://network.eyeonearth.org/

Computational Ecology and Environmental
JE Science Group

- Developing new concepts, methods and
tools to enable better information and
oredictions about our planet

- Joining up theory, with data, via statistics,

to produce useful predictive models / -
- Targeting predictive models at key policy 1T

Food securlty Forest dynamics
requirements to help develop better
informed solutions

s b oA o

Global Carbon Model Ecosystem function

http://research.microsoft.com/ecology/

Threats to biodiversity Species distributions

Microsoft* Research

FacultySummlt 2012

era Maya, Mexico | May 23-25 | In partnership with

Microsoft


http://research.microsoft.com/ecology/
http://research.microsoft.com/ecology/

Global Carbon-Climate Feedback Model

Carbon in

/ Atmosphere

~ Carbonin
Ocean

ACUILY SUTI v
Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT
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Multi-Component Model Framework

{

( : \ KEY

[ = - e
. Specification of : [ A 4 ——
Library of c [ Data
vegetation model ¥
components to fit c —
component : Procedures to —
model EIIZbaCh pa_rame_ter : assess model
inference libraries E performance Raw code ||

[ e,
1 .‘..
Models I New
formatted | g?s?sgi:adt?ctnfw Inference I : Tools
for inferance M routines Per ormance Final model
‘AL_ metrics assessment Code
dependency,
[ —_—
| | Passing
Oth dataset
et Code for raining and X ATEPPEC . %
component processing k= @ |_evaluation datasets : parameters Final
models, e.g. | datasets distributions assessment
hydrology |~

Final test datasets I
FetchClimate and Dmitrov

\ data manipulation libraries / Viewer
1 ) ~

N

e Forher analyass |
sy Ty urther analyses |

I
| Georeferenced Georeferenced le lug into earth !
| (_environmental data vegetation data I -g- piug :
! system model H
I External datasets . I==ms—————o—o—o-- =

Microsoft: Research

Faculty Summit 2012
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Microsoft: Research

Faculty Summit 2012 http://research.microsoft.com/science/tools 38

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



http://research.microsoft.com/science/tools

Em Complex event processing

- Event-driven computations
- Reason about time

- Detect interesting patterns

- Connect to and correlate heterogeneous sources
- Process late data

- Process lots of data
- Re-use existing functions and algorithms

FacultySummlt 2012

a Maya, Mexico | May n partnership
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E ¢ Microsoft StreamInsight

Streamlinsight Platform

- API to build CEP applications W" L WS RET |
Development in NET & LINQ @ L_
- Maturing tool support -

- Event Flow Debugger
- LINQPad

- Flexible integration of data sources / sinks
- Extensibility model
- Needs a SQL Server 2008 R2 License

FacultySummlt 2012 Microsoft

Riviera Maya, Mexico | May 23
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NodeXL

Network graph visualization
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Binary and source code:
http://nodexl.codeplex.com
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_ NodeXL - Network Overview Discovery and
B Exploration add-in for Excel 2007/2010

Microsoft Research

Faculty Si

0a) O R I Kite_Network 2_complete [Last saved by user] - Microsoft Excel -
[t |

Home Insert Page Layout Formulas Data Review View NodeXL
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World Wide Telescope

Seamless Rich Social Media Virtual Sky and |
Web application for science and educatic

Goals
@ Integration of data sets and one-click contextual access \

Microsoft: Research
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http://www.worldwidetelescope.org/

- Comm

I_a ye rsca pe www.layerscape.org

Powered by WorldWide

escope

unity Site for W Layerscape

Powered by WorldWide Telescope

VISUALIZE. EXPLORE. DISCOVER.

- Sharing by
groups/individual

Microsoft: Research
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From the upper reaches of the atmosphere to Earth's core, Layerscape lets you seamlessly

share and explore 3D visualizations of complex datasets via WorldWide Telescope

With Layerscape, you can

Import data, images, videos and more to create your own visualizations and tours

Discover tours created by others

Create and join collaborative communities open to the public or a select group of invite

Watch the introductory video for an overview of Layerscape's features. Then, click 'Sign In' to

start sharing.

Featured Content Fealured Communities

<> MBARI Dorado Drifter Tour 1 CTD Salinity
By: Rob Fatland
Category: Oceans & Rivers

¥ Robs Geoscience
By: Rob Fatland
Rating (2

Top Categories

Solid Earth

Community: Oceanography

< 2010 Chilo
Earthquake

@, NOAA Climate
Proxy Webpago

unity. Seismology nmunty. Climate

selsmology, earthquakes, seismic wave

2) at 0) Ratin 1)

S s Conms

## Climate

climate, anthropocene, average tempe Tags: BGC, MS, EEM

## Seismology

## Oceanography

## Solid Earth

General Interest

Global Oceans

< Glacier Recession \—% 1§ & correlation © Species Richness in

nmunity. Climate nmunity. Robs Geoscience ey Life Science

te change proxy data, cascades, C 195 causation, correlation Tags: oceans, Derek Tittensor, species richn

; ) Rating )

ating 2)

## Cold Regions

### Clouds in Space ¥t Life Science

## Robs Geoscience

Participate in our Online Survey | Privacy Statement | Terms of Use | WorldWide Telescope 2011 Microson



http://www.layerscape.org/

- Natural User Interfaces (NUI)
L

.{ Kinect SDK and WWT

KINECT

- Rethinking ways in which people will
interact with computers/technologies
of the future

- Re-evaluating everything from their
(non-) physical design to the human
needs and interaction models

- Revolutionize the way we think
about technology and what it can do
on our behalf

Microsoft: Research -
Faculty Summit 2012 Microsoft
Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT



Data Storage Sustainability?

- Digital Data can be open —who should pay the cost?
- Spinning Disks, Bandwidth, Cooling, etc

FUTURE
TOLL ROAD

(ToLL )

— To watch or record TV programmes you
| must have a TV Licence
B You only need 1 TV Licence for your home no matter I
'/.\-7 =] how many TVs you have.
E?g The licence is for the place, not the TV.

You can watch TV programmes in lots of
different ways

Ona TV set

On a computer or laptop
0On a mobile phone

You might also have

A digital box (sometimes these are called digi boxes) Ii n

Microsoft: Research
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Em No Silver Bullet - What is needed?

- Algorithms that scale

- Data Management from the Start

- Automatic Ancillary Data capture

- Thinking about the Data, and retention
- Data sharing is natural from the start

- Visualization for everyone

- Best practices — insights and challenges shared amongst
domains

- le. eScience Workshop, etc

Microsoft: Research
Faculty Summit 2012 Microsoft
Riviera Maya, Mexico | May 23-25 | p with CONACYT

-25 | In partnership witl



EE Challenges

- Balancing
- Data Acquisition | Bandwidth | Storage/Processing

- Cross Discipline Collaboration — Knowledge sharing

- The data deluge - How to manage and analyze
information’?

- New types of Scientists:
- Data Collectors & Data Analysis

- Riding the commodity curve
- Technology/Computing in support of Science

Microsoft: Research
Faculty Summit 2012
Riviera Maya, Mexico | May 23-25 | p with CONACYT

-25 | In partnership witl



eScience in Action
Microsoft GSC\GHCG

Worksnop 2012

October 8-9, 2012 | Chicago, Illinois, United States
http://research.microsoft.com/events/escience2012



http://research.microsoft.com/events/escience2012
http://research.microsoft.com/events/escience2012

© 2012 Microsoft Corporation. All rights reserved. Microsoft, Windows, and other product names are or may be registered trademarks and/or trademarks in the U.S. and/or other countries.
The information herein is for informational purposes only and represents the current view of Microsoft Corporation as of the date of this presentation. Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the
part of Microsoft, and Microsoft cannot guarantee the accuracy of any information provided after the date of this presentation. MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS PRESENTATION.
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Presentation Fonts/Typography

Any font size 28pt or larger should use Segoe UI Light
Any type that is less than 28pt should use Segoe Ul
On one slide, try to use a maximum of 3 font sizes

Control focus by using scale versus bullets
Use color to draw focus when necessary
Start with main topic at 40pt and subtopics at 20pt

Title text should be “title caps” including a, is, of, & and
All supporting slide text should be sentence case
Periods should only be used on the title & main topics for complete sentences

Microsoft* Research

Faculty Summit 2012

Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT
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E Slide Palette Info
The PowerPoint palette for this template has been built for you and

is shown below. Avoid using too many colors in your presentation.

Theme Cgjprs

Select the 4t color from the left for subheads and 15t level non-bulleted

E Sim Ean text color, or wherever “color” text is preferred over the default black/white text

- A
=2

Standard Colors
HE EEEEN
Recent Colors
H ENE BN
No Fill ([

i3 More Fill Colors...

Microsoft: Research
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| Primary colors
|< Accent colors

Use Accents 4-6 sparingly —only
when more colors are necessary.

Primary Prlmary
2

Use Primary 1 as the main color. Use
Primary 2 and Primary 3 when
additional colors are needed.
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E Preferred Text Layout (No Bullets)

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Microsoft* Research
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Main topic 1: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 2: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 3: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Microsoft: Research

Faculty Summit 2012

Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT
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Same Color Text Layout (No Bullets)

This is an almost identical layout to the previous
slide, except that it has all white text. Sometimes
you may prefer not to use colored text — for
example if your list is only top level points, all white
might look better. You can choose the layout you
prefer.

Here's how to select different layouts:

1. Click on the Home tab at the top (if not already
selected)

2. Click on Layout. A drop down list similar to the
one shown on the left will appear. Notice that
the layout for the slide you are on is
highlighted. This slide uses a layout called
“Title & Non-bulleted text”

. Try clicking on the Layout to the left of it, called
“Title & 2-color Non-bulleted text”. Notice how
the 15t level subheads change to a color.

. Next try clicking on the layout called “Title and
Content” layout. This is a the bulleted layout
used on the next slide.

. Use Layouts to set up new slides or to change
existing slide layouts.



Adjusting List Levels

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Microsoft: Research

Faculty Summit 2012
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Use the “Increase List Level” and “Decrease List
Level” tools on the Home Menu to change text
levels.

Try this:
1. Place your cursor in any row of text to the
left that says “Size 20pt for subtopics”

2. Next click the Home tab, and then on the
“Decrease List level” tool. Notice how the

line jumps up a level in size.

3. Now try placing your cursor in one of the
"Main topic..." lines of text. Click the
“Increase List Level” tool and see how the

Paragraph

text is pushed down one level

Use these 2 tools to adjust your text levels as
you work



Em Preferred Two Column Layout

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Microsoft: Research
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Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics

Size 20pt for the subtopics
Size 20pt for the subtopics



Em Same Color Two Column Layout

Main topic 1: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 2: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 3: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Microsoft: Research
Faculty Summit 2012
Riviera Maya, Mexico | May 23-25 | In partnership with CONACYT

Main topic 1: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 2: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics

Main topic 3: size 40pt

Size 20pt for the subtopics
Size 20pt for the subtopics



Demo Title

demo

NEIE
Title



Video Title
video
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m Chart Example

16
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W Series 4

Series 3
M Series 2

Series 1

10
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6
4
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0
Category 1 Category 2 Category 3 Category 4
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m Slide for Showing Software Code

Add code here



