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Realistic Regional Ocean Hindcasts
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Workflow
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How do we know the model is working?
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Oxygen (ml/l)
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Model Validation — Dissolved Oxygen

Observations from Connolly et al, 2010




Need to work with many different data formats

Formats Software
e NetCDF * MATLAB
e mat * Python
* CSV * CH
* XML * Java
* Excel
Physics: NSF

Harmful Algal Blooms: NSF+NOAA
Improve FW sources in CESM Climate
Model: DOE

Shellfish Health: EPA

Ocean Acidification: WA State?

Uses of the Data?



OData Protocol?

OASIS standard protocol
for creating and consuming
data APIs.

Builds on core protocols
like HTTP and common
methodologies like REST.
Result is a uniform way

to expose full-featured data
APIs.

OData.org

( - JSON || ATOM
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Data Intensive Science
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eScience and the Fourth Paradigm

Thousand years ago — Experimental Science
. Description of natural phenomena

Last few hundred years — Theoretical Science

. Newton’s Laws, Maxwell’s Equations...

Last few decades — Computational Science

. 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

(With thanks to Jim Gray)


http://es.rice.edu/ES/humsoc/Galileo/Images/Astro/Instruments/hevelius_telescope.gif

All Scientific Data Online

* Many disciplines overlap and use data
from other sciences.

Literature

* Internet can unify all literature and

data

* Go from literature to computation to

data back to literature. Derived and

recombined data

* Information at your fingertips —
For everyone, everywhere

 Increase Scientific Information Raw Data

Velocity

* Huge increase in Science Productivity

(From Jim Gray’s last talk)



The US National Library of Medicine

 The NIH Public Access Policy

ensures that the public has access TITT e
to the published results of NIH
funde.d rese.a rch. o - m C(m; -

* Requires scientists to submit final publishers ,ﬁabstracts‘_'eenomqgenggﬂne;me
peer-reviewed journal manuscripts won centers
that arise from NIH funds to the leogww Etric?uéjms
digital archive PubMed Central upon . Ve
acceptance for publication. @uc.eoti < O pmtem»)

* Policy requires that these papers
are accessible to the public on
PubMed Central no later than 12 Entrez cross-database search
months after publication.


http://publicaccess.nih.gov/policy.htm
http://www.pubmedcentral.nih.gov/

Open Data and Open Science



Open Access to Research Publications: The Tipping Point

* US White House Memorandum 26 February 2013
* Global Research Council Action Plan 30 May 2013

* G8 Science Ministers Joint Statement 12 June 2013

* University of California OA Mandate 2 August 2013

e UC produces 40,000 publications per annum
corresponding to about 2 — 3 % of all peer-reviewed
articles in world each year

* “The faculty remains committed to working with
publishers to transform the publishing landscape in ways
that are sustainable and beneficial to both the University
and the public.”



Vision for a New Era of Research Reporting
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The Berlin Declaration 2003

* “To promote the Internet as a functional
instrument for a global scientific knowledge
base and for human reflection’

* Defines open access contributions as including:

‘original scientific research results, raw
data and metadata, source materials,
digital representations of pictorial and
graphical materials and scholarly
multimedia material’



EUROPEAN COMI

MEMO

Commission welcomes Parliam
Open Data rules

Today the European Parliament formally adopte
public sector information, thereby completing the

The EU Committee of Member States’ Perman
endorsed the new rules on 10 April and they will
Council on 20t June. The agreement on the new |
showing how all EU institutions are committed to
goldmine.

European Commission Vice-President Neelie Kr
efforts to bring government data closer to citi.
finally getting the much needed legal framewor
jobs.

After this final endorsement, the Commission will
the most relevant elements addressed in the D
charging arrangements

Member States will have 24 months from the
Directive to transpose it into national laws Once
the data market in Europe by making all the gen
available for re-use. Developers, programmers,
able to get and re-use public sector data at zero
also have access to more exciting and inspirat
museums, libraries and archives now fall under t

T

G8 Open Data Charter will 'increase
transparency' and 'fuel innovation'

Five key principles outlines how governments should release datasets for

economic and social benefits

JAMES VINCENT [*| WEDNESDAY 19 JUNE 2013

Eisend mmend 16wy tweet (35| [ snare| 5 @1 2 PRINT | EMAIL | AAA

| News in pictures

Why government

http://www.independent.co.uk/life-style/gadgets-and-tech/g8-open-data-charter-will-increase-transparency-and-fuel-innovation-8665696.html
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Collaboration and Sharing of Data is
Expected and Growing

... expects investigators to share with other researchers, at no more than
incremental cost and within a reasonable time, the data, samples, physical
collections and other supporting materials created or gathered in the course
of the work.

NIH reaffirms its support for the concept of data sharing. We believe that

L IN .. . . . .
Sa S’/,\c data sharing is essential for expedited translation of research results into
gé&'ﬁ knowledge, products, and procedures to improve human health ... The NIH
O“HEA\SZ\ expects and supports the timely release and sharing of final research data

from NIH-supported studies for use by other researchers.

A primary goal of Data.gov is to improve access to Federal data and
ey expand creative use of those data beyond the walls of government
b‘DﬁIfipﬁﬂQE by encouraging innovative ideas (e.g., web applications). Data.gov
strives to make government more transparent and is committed to
creating an unprecedented level of openness in Government.




NSF Data Sharing Policy 2010

“Investigators are expected to share with other
researchers, at no more than incremental cost and within
a reasonable time, the primary data, samples, physical
collections and other supporting materials created or
gathered in the course of work under NSF grants.
Grantees are expected to encourage and facilitate such
sharing.”

All future grant proposals now require a two-page Data
Management Plan that addresses the above requirement
and the Plan will be subject to peer review.



Key driver from a UK Research Council

EPSRC Policy Framework on research data (May
2011)

* “all institutions in receipt of their funding should
develop a clear roadmap for research data

management, which should be implemented by
May 1st 2015”

* “organisations will ensure that EPSRC-funded
research data is securely preserved for a minimum
of 10 years”



PLOS’ New Data Policy: Public Access to
Data

By Liz Silva
Posted: February 24, 2014

UPDATE: A flurry of interest has arisen around the revised PLOS data policy
that we announced in December and which will come into effect for research
papers submitted next month. We are gratified to see a huge swell of support for
the ideas behind the policy, but we note some concerns about how it will be
implemented and how it will affect those preparing articles for publication in
PLOS journals. We'd therefore like to clarify a few points that have arisen and
once again encourage those with conecerns to check the details of the policy or

our FAQs, and to contact us with concerns if we have not covered them.
Is the policy about what to share, or about how and where to share it?

There is nothing new in the policy about what types and forms of data should be
shared. As we said in December, “PLOS journals have requested data be

available since their inception, but we believe that providing more specific

instructions for authors regarding appropriate data deposition options, and
providing more information in the published article as to how to access data, is
important for readers and users of the research we publish.” As we have further
clarified, “the Data Policy states the ‘minimal dataset’ consists “of the dataset
used to reach the conclusions drawn in the manusecript with related metadata
and methods, and any additional data required to replicate the reported study
findings in their entirety. This does not mean that authors must submit all data
collected as part of the research, but that they must provide the data that are
relevant to the specific analysis presented in the paper.” The ‘minimal dataset’



Linking Publications to Data:
The State of the Art



Astrophysics Data System ADS
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Title: Bow Shock and Radio Halo in the Merging Cluster A520
Authors: Markevitch, M.; Govoni, I.; Brunetil, ., Jerius, D,
Affiliation: AA(Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138; Space
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Strasbourg CDS Datasets

Centre de Données astronomiques de Strasbourg
Strasbourg astronomical Data Center
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Reinforcing the Link between Research

Publications and Research Data
The Dataverse project at Harvard has been awarded an
Alfred Sloan Foundation grant for the next 2 years to
enhance the link between journals and data

«
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Linking to All Data, Big and Small
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AstroCurator: Telescope Bibliographies
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Sustainability of Data Links?
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Figure 1. Volume of potential data links in astronomy publications. Total volume of external
links 1in all articles published between 1997 and 2008 in the four main astronomy journals, color coded
by HTTP status code. Green bars represent accessible links (200), grey bars represent broken links. .

Pepe et al. 2012



Data Science Tools



Tools to Support the Entire Data Life Cycle

Acquisition &
modelling

Sl s Collaboration

reservin and
P & visualisation
PARADIGM
DATA-INTENSIVE SCIENTIFIC DISCOVERY
Dissemination Analysis &
& sharing data mining

fourthparadigm.org



http://fourthparadigm.org/

From Data to Decisions
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FEtC h CI i m ate White House Climate Data Initiative

addresses climate change

* Intelligent
environmental
information
service

* Automatically:

e Selects best data
source to answer
the query

* Re-grids results

* Calculates
uncertainty

e Windows Azure

i:0

grants for
FetchClimate

http://fetchclimate?2.cloudapp.net/



http://fetchclimate2.cloudapp.net/
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Open UK Weather Forecast Data
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S¢ DATAUP

Describe, manage & share your data

JEDATAUP

DataUp is a data documenting, archiving and
sharing tool that allows you to:

=+ Upload tabular data to your own repository in the cloud

Welcome. Sequim Test | Settings | Sign Out

() Add New Rule

Rule Name * Node Atlas

Description Files that are processed in Node Atlas need a minimum
of DateTime Latitude and Longitude in any order

FDATAUP Welcome, Kristin Tolle | Sign Out

My Files View All *  Date Uploaded * DI

Header Names

@ excel_good_exam.. s

Privacy Statement | Terms of Use | Co
File Name Repository Name

excel_good_example2 & deptest_sd_imp

Fil Extonsion

xlsx

Fil Size

4592 KB

Privacy Statement | Terms of Use | Contact | About Dateup

T st -

2/26/2014 13:36:3 Inqueue

University of Califarnia

@ C D L —— P—— [ p— G n -

Califorria Digital Library

n S Com u A
ivacy Statemert | Terms of Use | Comtsct | About Datsup Tossarch | B Wiosious Anew

Microsoft Research



Power Query (discover & access data)

Online Search =
@ |gdp per capita 2 |
2376 results

H S & s
IMSERT

Qf e 1

HOME

PAGE LAYOUT

FORMULAS DATY

s

= T

¢ Real GDP Per Capita, All States 1. A
From Bureau of Economic Analysis on Febr...
Real GDP by state is an inflation-adjusted
measure of each state's gross..

W Central Intelligence Agency (1993
From Wikipedia on January 20, 2014.
List of countries by GDP (PPP) per capita -
Wikipedia, the free encyclopedia

W Methodology - List of countries...
From Wikipedia on January 20, 2014.
List of countries by GDP (PPP) per capita -
Wikipedia, the free encyclopedia

w World Bank (2005-2012) - Metho..
From Wikipedia on January 20, 2014.
List of countries by GDP (PPP) per capita -

Wikipedia, the free encyclopedia
W

wr (1A Winrld Facthnnlk (200320124

Online || From  From Fram Merge Append
Search Web  File~ Table
Get External Data Excel Data Cambine
Ha - ~
4 | B |
1
2 |
3
4 |

B:: ¢ 5 nNex

http://www.microsoft.com/powerbi/

From SQL Server Database

Import data from a Microsoft SOL
Server database.

From Windows Azure SQL Database
Import data from a Microsoft
Windows Azure SOL database.

From Access Database

Import data from a Microsoft Access
database.

From Oracle Database

Import data from an Oracle database.

From IEM DBE2 Database
Import data from a DB2 database.

From MySQL Database
Import data from a MySCL database.

From PostgreSQL Database
Import data from a PostgreS0L
database.

From Teradata Database

Import data from a Teradata
database,

o

From SharePoint List

Import data frem a Microsoft
SharePoint site.

From OData Feed

Import data frem an OData feed.

From Windows Azure Marketplace

Import data from the Microsoft
Windows Azure Marketplace,

From Hadoop File (HDFS)

Import data frem a Hadeop
Distributed File System.

From Windows Azure HDInsight
Import data frem Microsoft
Windows Azure HD Insight,

From Active Directory

Import data frem Microsoft Active
Directory.

From Facebook
Import data frem Facebook.



http://www.microsoft.com/powerbi/
http://www.microsoft.com/powerbi/

Power Map for Excel

Explore geospatial data with Power Map

i
!

Power Map for Excel is a three-dimensional (3D) e A e i SRR T e o 175 e -l = =

data visualization tool for Excel 2013 which
provides a powerful method for people to look at
information in new ways. It enables the data
discoveries that might not be seen in traditional
two-dimensional (2D) tables and charts. With
Power Map you can plot geographic and temporal
data visually, analyze that data on a 3D globe and
over time, and create visual tours to share with
others.

‘ ! 04
doEeOeEEEoEe

IS ESEENE R

See Power Map in action @

http://www.microsoft.com/powerBl/solutions/demo/business-demos.aspx
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http://www.microsoft.com/powerBI/solutions/demo/business-demos.aspx

Excel PowerBI

S o Emergency Preparedness.xisx - Microsoft Power Map for Excel ?® - 0 X

HOME Send a Smile &
> & I & oM
20

Add Create Capture Text Legend
Tour Scene Video Screen Box

Tour

r reparedn
Emergency Preparedness . J ——
CAPTIVE_POPULATION (Sum)
]
1000 29,13800
Florida Florida 2013 Storm Events
Emergency Response, MAGNITUDE (Sum)
Captive Populations,
- 075 11000
Storm Magnitudes for or Less or More
2013

4/30/2013 12:00 AM 1y T N ’ L - ‘ \*

‘Li Could deserve attention from Emergency Responders
%.’J CAPTIVE_POPULATION (Sum): 12,706.00

Data here brought to you by MCH Strategic Data




Research Data Registry and
Jisc Discovery Service

UK pilot project S
Stand up working system
Explore metadata harvesting Equipment et
Test metadata harvesting s from. . ah
Collect feedback da'issf:g";t'ry repostories
UK Data Archive, NERC D .
Data Catalogue, nine e scheme Uk o
universities

Based on ANDS platform
and modified

http://www.dcc.ac.uk/projects/research-data-registry-pilot

Powered by
- WindOWS Azure IE | D ‘ C | C because good research needs good data


http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot
http://www.dcc.ac.uk/projects/research-data-registry-pilot

Data Repository Registries

Identify and locate online repositories of research data:

.  What repositories are appropriate for a researcher to submit
_ Datab 1b his or her data to?
Purdue University  How do users find appropriate data repositories and discover
603 repositories datasets that meet their needs?
http://databib.org * How can librarians help patrons locate and integrate data

into their research or learning?

The goal of re3data.org is to create a global registry of research
data repositories. The registry will cover research data

re d ata Org repositories from different academic disciplines. re3data.org will

present repositories for the permanent storage and access of
REGISTRY OF RESEARCH DATA REPOSITORIES data sets to researchers, funding bodies, publishers and
Humboldt-Universitat zu Berlin

scholarly institutions. In the course of this mission re3data.org
603 repositories

hito://re3dat aims to promote a culture of sharing, increased access and
DUIESERERR better visibility of research data.



http://databib.org/
http://re3data.org/

The Role of the Cloud?



Industry is building out massive
Cloud Infrastructure

Microsoft Data Center Scale

Microsoft has more than 10 andless than 100 DCs worldwide

--------

Quincy, Washington 2IMW { 100% Hydro power - P
San Antonio, Texas oMW W& -Recydedwaterforcooling :

2 "Data Centers have become as vital to the
Chicago, Illinois Up to 60MW Water side economization, Containers functioning of society as power stations."
Dublin,Ireland Up to S0MW ‘Outside air cooling, PODs. The Economist



Bing Speech Recognition Service:
The Cloud Changes the Game

* Voice activity

detector
¢ Real time HTTP
Streaming
* Low Bit rate Codec ; <>
customized for SR !
Reco Service Load
Balancer

_________ Speech Reco Service

/

Reco Result

~1 sec after Bing
m / End of input (HW load balancer)

Private Cloud

* Deep Neural Networks
 Servers * Internal Benchmark - 13.5%
(Binaries, Data)
Sl ’ word error

Public Internet blﬁg



Data Repository software examples

!Crvstals

|_Home | About | Browse by Year | Browse by People
Login | Create Account

Sample Originator: John Spencer”
Data Collection: Grsham J. Tizzard® and Michsel B. Hursthouse®

Structure Determination: Graham J. Tizzard®.

C22 H18 N4 04 - Cy3HgN404

Available Files

Final Result

UNIVERSITY OF

Southampton

L 1

2009src1152_cif 18k
Univessiy of Soumamesar® 2008sre1152.cml Bk
Univessity of Greenwich®
2008501152 fof 188k
CazhhahleDs
INChI=1/C22H1EN4O4IC27-20(30-15-16-8-6-7-13-23-16)14-25-18-11- Validation
4.5-12-10(12)26(22(28)26-21(25)28)1 7-8-2-1-3-10-1 7/ 1-13H, 14-15H2. = e
(H.24,28.28) 2003=ro1152 checkglf him
\dentification | 10.5258/ecrystals/ 1227 Refinement
Number: 2005 1153 2k
Controlled xindale
Keywords: Solution
Date 16 December 2008 2008501152 prg %
Created:
Deposited 18 Fab 2010 11:14 Processing
On:
B 2009501152 bkl 573k
Deposited Dr G J Tizzard
By: 20095001152 him 12k
Data collection parameters 2009src1152_Oklipg G
. 2009sre1152_h0ljpg
Chemical formula CozHIZ M4 04 2%
20085rc1152_hkl.jpg
Crystal morphology Fiste 47k
o

EPrints (Southampton)
http://eprints.org

eCrystals example
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CKAN Demo statistics
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Data Explorer Examples
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= I '; Q HARVARD Share, Cite, Reuse, Archive Research Data
Q._ . E LIBRARY  Scientific data for reproducible research

e

CKAN

(OKFN)

http://ckan.org

On Azure via VM Depot
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Dataverse (Harvard IQSS)

http://thedata.org
Coming soon to Azure
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Hosted data repositories

"% figshare

credit for all your research

_:‘:3’::}% f|gshare My data n Browse Upload A Wade

Browse data

LN Astronomy, Astrophysi...

]

SciPy 2014 Plotting Entry Unitary gauge considered The Forgotten Landscape HahLON sample figg
harmful
5. Mumiord 1032014 T. Anderbe 17032014 T. Anderbe 1TN2014 Anderhe 1732014 M. Payne 17/03r2014

. : P aa] ™)
i oy A
- e 3 ] ) | % n

Assessing the performance Refiksie na temat artykuty Signs of low-gravity n the 0L routine for Gagné et al o T a el
of thermospheric modelling -
5 Murray w 17032014

eptical spectrum af J1207- 2014b, Figure 1
Gagn iagné

3000 and J1247-3816
16/03/2014 e v 14032014 J. Gagne

14032014 e - 140372014

figshare is a repository where users can
make all of their research outputs
available in a citable, shareable and
discoverable manner.

http://figshare.com

25 Windows Azure
Marketplace

One-Stop Shop for Premium Data and Applications

Hundreds of Apps, Thousands of Subscriptions, Trillions of Data Points

ComponentArt World Data Dashboards

applications announcements

seech Recognition
ng OCR

idargy)
CloudAnalyzer
CloudT®ls’ S

Push @

Windows Azure Marketplace is an online
market for buying and selling finished Software
as a Service (SaaS) applications and premium
datasets.

http://datamarket.azure.com
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http://figshare.com/
http://figshare.com/

Windows Azure for Research

Accelerate the Speed of Scientific Discovery

Windows Azure provides researchers with the power
and scalability of cloud computing for collaboration,
computation, and data-intensive processing. This
open and flexible global cloud platform supports
any language, tool, or framework.

T
3

o
o

WAL =
o
3
=i g L S
/'.'-/
/
/

The Windows Azure for Research program:

- Free access to Windows Azure cloud computing and storage
(submit proposals for Windows Azure Research Awards)

- Windows Azure for Research training classes

- Support and technical resources

Apply the power of cloud computing to your computational and data challenges.
Experiment at azure4research.com.



Data Science in the Future?



oiINg

"data scientist” p

254,000 RESULTS

The Data Scientist role is a role of the futurel
www_datascientists net ~

The Data Scientist role is a role of the future! Future proof your career and start
transitioning today.

Data Scientist: The Hottest Job You Haven't Heard Of - Careers .
jobs.acl.com/articles/2011/08/10/data-scientist-the-hottest-job... =

Aug 10, 2011 - Data scientists are an integral part of competitive intelligence, a newly
emerging field that encompasses a number of activities

LinkedIn's Monica Rogati On "What |s A Data Scientist?" - Forbes

www_forbes.com/../linkedins-monica-rogati-on-what-is-a-data-scientist ~

Mov 27, 2011 - To continue our series on the emerging role of the data scientist in
today’s data-driven organizations, we spoke with Monica Rogati, Senior Data ...

Related searches for "data scientist”

Data Scientist Seattle Data Scientist Fortune
Data Scientist Salary Data Scientist Jobs
Data Scientist Interview Ques. .. Introduction to Data Science

Data scientist: The hot new gig in tech - Fortune Tech
tech. fortune.cnn.com/2011/09/06/data-scientist-the-hot-new-gig-in-tech ~

Sep 06, 2011 - Companies that want to make sense of all their bits and bytes are hiring
so-called data scientists - if they can find any. FORTUNE -- The unemployment rate ..

The Data Scientist | Mine, Visualize, and Learn
www.thedatascientist.com -

As | jumped from room to room on Turntable fm last night my eyes caught a glimpse of
a rare room titled "AQKIxSOLREPUBLIC™ . | clicked it with a fury.




What is a Data Scientist?

Data Engineer People who are expert at

* Operating at low levels close to the data, write code that manipulates

* They may have some machine learning background.

* Large companies may have teams of them in-house or they may look to third party
specialists to do the work.

Data Analyst People who explore data through statistical and analytical methods

* They may know programming; May be an spreadsheet wizard.

* Either way, they can build models based on low-level data.

* They eat and drink numbers; They know which questions to ask of the data. Every
company will have lots of these.

S —— V- Vo V- N
= = = -

-
L4

Data Steward People who think to managing, curating, and preserving data.

* They are information specialists, archivists, librarians and compliance officers.

* This is an important role: if data has value, you want someone to manage it, make it
discoverable, look after it and make sure it remains usable.

What is a data scientist? Microsoft UK Enterprise Insights Blog, Kenji Takeda
http://blogs.msdn.com/b/microsoftenterpriseinsight/archive/2013/01/31/what-is-a-data-scientist.aspx




Ability to use a
wide variety
tools for

Knowledge
of a subject
domain

DEIE]
modeling,

documentation, database gnd
analysis, and query design
report of data

Collaboration, i oS,
communication, [ SCIB‘aﬁStS Programming

languages
S 2

and co-
ordination

Content and Encoding

What are repository languages
expected of I
da‘ta SCientiStS? 10/16/2012 MICROSOFT ESCIENCE WORK

Slide courtesy of Jian Qin



Some Resources

Microsoft Research
* http://research.microsoft.com

Microsoft Research Connections
* http://research.microsoft.com/en-us/collaboration/

Science at Microsoft
* http://www.microsoft.com/science

Scholarly Communications
e http://www.microsoft.com/scholarlycomm

Azure Cloud for Research
e http://research.microsoft.com/en-us/projects/azure/default.aspx

Outercurve Foundation
e http://www.outercurve.org/

* Tony Hey on eScience
* http://tonyhey.net/



http://research.microsoft.com/
http://www.microsoft.com/science
http://www.microsoft.com/science
http://research.microsoft.com/en-us/collaboration/
http://research.microsoft.com/en-us/collaboration/
http://research.microsoft.com/en-us/collaboration/
http://www.microsoft.com/science
http://www.codeplex.com/
http://www.codeplex.com/
http://www.microsoft.com/scholarlycomm
http://research.microsoft.com/en-us/projects/azure/default.aspx
http://research.microsoft.com/en-us/projects/azure/default.aspx
http://research.microsoft.com/en-us/projects/azure/default.aspx
http://www.outercurve.org/
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© 2013 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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The arXiv Sustainability Model

e Operation of arXiv is currently funded by Cornell University
Library.

*In 2010, Cornell broadened funding support for arXiv by
asking institutions to make an annual contribution based
on the amount downloaded by each institution.

* Annual donations vary in size between $2,300 to $4,000,
based on usage.

* As of February 2010, 27 institutions have pledged support
on this basis.

* The annual budget for arXiv was $400,000 for 2010.



Problems of Research Reproducibility

e A detailed review of 2,047 retracted articles indexed in PubMed conducted
in May of 2012 by Fang, Streen and Casadevall concluded that barely
21.3% were retracted because of errors, while 67.4% were retracted
because of scientific misconduct, which included fraud or suspected fraud
(43.4%), duplicate publication (14.2%) and plagiarism (9.8%).

 Studies carried out by the pharmaceutical companies Bayer (Germany) and
Amgen (USA) concluded that between 60% and 70% of studies in the field
of biomedicine may include non-reproducible results.



74DNI ViznemEer's [hsease NevroiMacinGg INITIATIVE

e Alzheimer’s Disease Neuroimaging Initiative (ADNI)
launched in 2004 specifically to improve clinical trials by
different centers agreeing to share data

e Data fro the 14 different centers involved in the
initiative be combined and compared

* Datais typically made publicly available within a
week of being collected

* Hundreds of scientists have made tens of thousands of
downloads from the ADNI website

» Of several dozen papers that have so far been
published using ADNI data, a significant number were
authored by researchers who are not even directly
funded by the project.

http://www.adni-info.org/




National Database for Autism Research

Federated sources of data, tools, & specimens

from major US autism research funders and
Investigators

»partners adopting NDAR standards, e.g.:
Global Unique Identifier (GUID)
Data dictionary (29,000 elements defined) Science”
Data definition & validation tools
» Authentication scheme

> D NDAR National Database
@ for /\utlsm Research

ot Serving the autis unity

“Community

GVuCl Data DataDictionary About NDAR Data Sharing Siandards Tools Policies & Procedures  Training FAQ

Funded by the National Institutes of Health, the National Database for Autism Research (NDAR) is a research data repository helping accelerate scientific discovery in autism research. Use the Specify
Details section below to find the amount and variety of available data. Use the Data tab above to search in other ways. For more information on search see our Methods.

Data Distribution by Gender* Phenotypic Data Distribution™* Neuroimaging Data Distribution'* Genomic Data Distribution*
W Female M Autism Spectrum W MRI W SNP and C

- Male Severely Affected W fMRI e,
woTm W SNP and C
sequencin g

W Spectroscop

W Next-Gen S
sequencing
W Gene expra
sequencing
W Gene reguli

microarray
W PSC marke
Immunofiuc

I Not Reported W Autism Spectrum
M Autism Spectrum
* Numbaers reported are subjects by age * ~4,000 subjects have no phenotypic, neuroimaging, or genomic data  Currently, the vast majority of imaging data is control data from the Ped

Mildly Affectec
W Typical Control
W Parental Controf
W Sibling Control

W Neurological
Control

W Fragile X
M Clinical Diagnesi...
W Insufficient Data

Affected
"

latricMRI project

Specify Details: All Basic Phenotype Neuroimaging Genomic Show Results Reset All

Export Table
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RESEARCH DATA ALLIANCE

Playing YOUR Part
RDA Third Plenary Meeting

26 — 28 March 2014
Croke Park Conference Centre, Dublin, Ireland

research data sharing without barriers
rd-alliance.org

Twitter: @resdatall, #RDAPlenary



