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Some Background

Professional
» First job (Asst. Professor) at
Purdue University

« HPC Endowed Chair at UC San
Diego

« Director, San Diego
Supercomputer Center

* Vice President for Research at
Rensselaer

« Hamilton Distinguished Professor
at Rensselaer and Chair,
Research Data Alliance/U.S.
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Personal

Two great children: Emily (27) —
choreographer and Dancer,
Nicholas (24) — Ph.D. student in
Math

Supportive partner and husband
Mark

Do what's important and never
take your biosketch too seriously

Fran Berman



It's a Digital World
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Data-Driven Research: More life in the
universe?

e June, 2013: Announcement of
discovery of 3 “hal?ltable” planets Astronomers discover new planets, 3 are
around the star Gliese 667C -- ~129 habitable
trillion miles (~ 22 light years) away

1 Archesclogy m I"lnrt Enrih, Wikl Hufoare Muture HHICE 1 MEC i L

» Gliese 667C is 1/3 the size of the
sun. Habitable (liquid water could

exist, etc.) planets are more massive
than earth.

* |nternational research team includes
researchers from Germany, U.K.,

Pt Astronomens discovered 3 Golar sysiem packed with planats thres
1 1 o witleh are habiable — meaning In the zone around the star whers
U.S., Finland, Chile 1) "
R liquid water could exist, making tham posshiz candidatzs far tha
presancea of .

C@) Bﬁnbselaer Fran Berman
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Data-Driven Discovery

“We identified 3 strong signals in the star before, but it was
possible that smaller planets were hidden in the data. Ve re-
examined the existing data, added some new observations and
applied two different data analysis methods especially designed to
deal with multi-planet signal detection.”

Guillem Anglada-Escude’
University of Gottingen, Germany

" ESO— Réal:hin_g New Heights in Astronomy

+ : . . Em O ARSI e e o W

Public Science User Portal Intranet Contact Site Map Search

Science Users Information * Science Archive Facility 29 Jun 2013

Welcome to the ESO Science Archive Facility

The ESO Science Archive Facility contains data from ESO telescopes at La Silla Paranal Observatory, including the APEX submillimeter telescope on Llano de Chajnantor. In
Hubble Space Telescope Data addition, the raw UKIDSSAWWFCAM data obtained at the UK Infrared Telescope facility in Hawaii are available.

The Principal Investigators of successful proposals for time on ES0 telescopes have exclusive access to their scientific data for the duration of a proprietary period, normally of ane
Catalogues, Plates and D55 year, after which the data becomes available to the community at large. Please read the ES0 Data Access Policy statement for more information, along with the relevant FACS.

Tools and Documentation . . . o ) . .
Browsing the archive does not require authentication, but to request and download data you have to login to the ES0 User Portal. Please acknowledge the use of archive data in

Related External Services any publication.

ESO & HST Image Galleries

Fran Berman
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The Data “Backstory”

« Data mostly from ESO Science
Archive Facility. Data sets include
HARPS-TERRA Doppler
measurements, HIRES, and PFS.

 Observations based

in part from W. M. Keck Observatory,
Magellan team (Doppler measurements), SIMBAD Data base (CDS in France).

e Data infrastructure needed:

Data management, hosting and preservation infrastructure
Data analysis tools

Standards for astronomy data and metadata. Organizational policy and adoption in
the use of standards.

Community practice and technological infrastructure enabling data sharing between
researchers

’ﬁ\ﬁ Renkselaer Fran Berman
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http://en.wikipedia.org/wiki/File:KeckTelescopes-hi.png

Data-Driven Research - Earthquake Simulation

° : . Major
Earthquake simulations enable St
» Estimation of seismic risk Xn the San
ndreas
Fault, 1680-

 Emergency preparation,
response and planning

» Design of next generation of
earthquake-resistant
structures

present

« Simulations combine large-
scale data collections, high-
resolution models,
supercomputer runs

6.7 M earthquake in
Northridge California1964,
earthquake brought
estimated $20B damage

® Rensselaer
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Terashake2.1-Surface X velocity ( 0S)

Earthquake
Simulation

* Input for supercomputer T 22>
SimUIation: g 7] f _ :: i AL . __ s/, Mexicali

— 7.7 earthquake model of Wl '
lower San Andreas fault

— 10 years of sensor data
on southern California terrain

——— — sC/EC | SDSC
100 ka -0.5 0.5m/s _,,.ﬁ_ Vis-Services

 Post simulation

— Additional computation (80,000+ CPU hours) used for visualization
of seismic wave propagation and analysis

— Derived data products (velocity magnitude, displacement vector field,
cumulative peak maps, statistics, etc.) included in SCEC digital library (>168 TB).

* Results used for better science and a safer society (better building
codes, more informed disaster response planning)

( } ngs Visualization courtesy of Amit Chourasia, SDSC;
@ Rensselaer Model from SCEC Fran Berman
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Better Prediction Accuracy
Involves “Bigger” Data

Estimated figures PetaShake
for simulated 240 TeraShake domain domain
second period, 100 | (600x300x80 km*3) (800x400x100
hour run-time km#3)
F.ault sys_tem NO YES
interaction
Inner Scale 200m 25m
Resolution of 1.8 billion mesh 2.0 trillion mesh
terrain grid points points
Magnitude of
Earthquake [ 8.1
Time steps 20,000 160,000
P (.012 sec/step) (.0015 sec/step)
Surface data 1.1TB 1.2 PB
Volume data 43 TB 4.9 PB

@ Rensselaer

Information courtesy of the Southern California
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Technical Infrastructure for Data-Driven
Research
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The Digital Research Data Life Cycle:
Data from birth to death / immortality

Publish, Preserve /
Use / Reuse . .
Disseminate Destroy

Data creation / + Organize * Analyze « Disseminate - Store /
capture / « Annotate * Mine . Create portals preserve
gathering from . Clean « Model / data « Store /
* laboratory « Filter ... « Derive collections / replicate /

experiments additional data databases preserve
« fieldwork « Visualize » Couple with  Store/
. surveys « Input to literature .... ignore
« devices instruments / * Destroy ....
« simulation computers /

output ... devices ....

Fran Berman
Information adapted from Chris Rusbridge and Liz Lyon a e a
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http://www.sdss.org/news/features/20001005.ded.html

Technical Infrastructure Needed to Scaffold Data-
Drlven Research

DEE:] DEE:] Data DEE]
Access Sharing Visualization Analysis
Data DEE] Data Data
Services Mining Algorithms Security Management
Digital Object Common D.ata.
Identifiers Metadata Standards Registries
Semantic Tools and infrastructure
Ontologies that promote Discoverability
Data Data Data Citation
Preservation Storage Standards

{_’_"f ) Rerﬁse]ae]_‘ Fran Berman
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Research Data Centers Require Viable

Economic Support
Resources and

COStS_'"C"Jde Resource Refresh
« Maintenance and upkeep
~——Model A (8-yr,15.2-mo 2X) ===TB Stored ==Planned Capacity \
. Software tools and packages —
« Utilities (power, cooling) 1
I A

« Space - //
«  Networking //
« Security and failover systems | ] /
* People (expertise, help, infrastructure -

management, development) /
« Training, documentation
*  Monitoring, auditing SDSC Data Storage Growth ‘97-09
* Reportlng costs  Most valuable data replicated
» Costs of compliance with regulation, « As research collections increase,

policy, etc. ... storage capacity must stay ahead

of demand

€7
@ Renhse]aer Information courtesy of Richard Moore, SDSC Fran Berman
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Who Pays the Data Bill for Open Access
Research Data?

It's n

Dat3g
usag
requ
perc

Greq
extré

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

February 22, 2013

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES

FROM: John P. Holdren ‘H,
Director

Long-lived
data

SUBJECT: Increasing Access to the Results of Federally Funded Scientific Research
1. Policy Principles

The Administration is committed to ensuring that, to the greatest extent and with the fewes
constraints possible and consistent with law and the objectives set out below, the direct res
federally funded scientific research are made available to and useful for the public. industry
the scientific community. Such results include peer-reviewed publications and digital data.

Scientific research supported by the Federal Government catalyzes innovative breakthroug]
drive our economy. The results of that research become the grist for new insights and are a
for progress in areas such as health. energy. the environment. agriculture, and national secy

Access to digital data sets resulting from federally funded research allows companies to fo
resources and efforts on understanding and exploiting discoveries. For example. open weat]
data underpins the forecasting industry, and making genome sequences publicly available |
spawned many biotechnology mnovations. In addition, wider availability of peer-reviewed|
publications and scientific data in digital formats will ereate innovative economic markets
services related to curation, preservation, analysis. and visualization. Policies that mobilize
publications and data for re-use through preservation and broader public access also maxin
the impact and accountability of the Federal research investment. These policies will accel:
seientific breakthroughs and innovation, promote entrepreneurship, and enhance economic
growth and job creation.

The Administration also recognizes that publishers provide valuable services, meluding thd
coordination of peer review. that are essential for ensuring the high quality and integrity of

The New Jork Times

The Opinion Pages

WORLD U.S. NY./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH SPORTS  OPINION

@ Rensselaer
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WERE READY TO WORK FOR YOU.

EDITORIAL
. s
We Paid for the Research, So Let’s See It
Published: February 25, 2013
The Obama administration is right to direct federal agencies to make Kl Facssook
public, without charge, all scientific papers reporting on research W TWITTER
financed by the government. In a memorandum issued on Friday, 5 cooster
John Holdren, the president’s science adviser, directed federal =
agencies with more than $100 million in annual research and 8 save
development expenditures to develop plans for making the published = =maL
results of almost all the research freely available to everyone within -
one year of publication.
S prINT
The agencies must submit planstothe & rerrinTs
C_om'lect ‘_Nlth White House Office of Science and
Us on Twitter . . .
For Op-E4, follow Technology Policy within the next six
@nytopinion and to months that will apply to both peer-
hear from the ) ARy pee WATCH TRAILER
editorial page reviewed scientific papers and digital
editor, Andrew Rosenthal, follow manuseripts and supporting data.
@andyrNYT.
Under current procedures, much of the federally financed
research is published in scientific and medical journals that can cost thousands of dollars a

Fran Berman



Social Infrastructure for Data-Driven

Research
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“Social Infrastructure” critical for Data-Driven
Research

AD Progression

« Viable Economic Models /

Brain Scan for Alzheimer's

. A recently spproved plague-tracking dye canimprove doctor
(] O I Cy a n Ove rn a n Ce shility to identify Alzheimer's.
TIME

matic| eMCl| (MCI! Dementia

i 5}

e Common Practice
e Organizational Support

* Legal and Regulatory
Frameworks

e Science Community
Cultures

ALZHEIME;' glsa \SE NEUROIMAGING INITIATIVE

@ REHSSB]&BI‘ Fran Berman
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Technical and Social Data Infrastructure
Needed World'Wide SouthAfrica.info

Brand South Africa country portal

[Thu, 4 Apr 2013 Home | Terms & conditions | Ct
Er— Science and technology
About South Africa SKA South Africa joins 'big data’ project

Animals and plants Elike | |wTweet s g0 n

Ll Arts and culture
“EEEA.HEH .-:| N EOTy o treren 202

Education Square Kilometre Array South Africa is joining IBM and the
Netherlands Institute for Radio Astronomy (Astron) in a four-

EmE iy art G year collaboration to research extremely fast bul low- puwer

Governmen t "exascale” computer systems aimed at developing advanced

JUSTICE

National Data Sharing and
Accessibility Policy-2012
(NDSAP-2012)

DH ALLTOPICS §

Protection of personal data

Department of Science & Technology

Ministry of science & Technology

Government of India

QLDATA.

T PE Chinese Science Citation
EMPOWERING PEQPLE
. SPACENEWS L Database

the Thomsan Reuters W
wledge research platform

Get Your
Name

Out There.

@ Rensselaer

why not change the world? **

Fran Berman



Goal: Research Without Barriers

International research team e BEES oo e e
includes researchers from Astronomers discover new planets, 3 are
Germany, U.K., U.S., Finland, hahitable

Chile Fubiizhed June T4, 0T J Fo ==

Trans-national data infrastructure:

« Data management, hosting and
preservation infrastructure

« Data analysis tools

» Standards for astronomy data and
metadata. Organizational policy and
adoption in the use of standards.

«  Community practice and technological

infrastructure enabling data sharing s Astronomers, diECOvered 3 B0 sysiem packed wilh planets hres
b t h =] i of wihlch ar2 hatiable — meaning In tha zone around tha etar whers
elween researchers A Iiquld water could exist, making tham passiole candiiates far tha
presance of [Hz.

C@) Bﬁnkse]aer Fran Berman
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The Research Data Alliance (RDA)

e Global community-driven 'u!
organization launched in RDA /
March 2013 to accelerate '
data-driven innovation

 RDA focus is on building the social, organizational and
technical infrastructure to

— reduce barriers to data sharing and exchange

— accelerate the development of coordinated global data
infrastructure

o)
@ Renkselaer Fran Berman
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Create - Adopt 2 Use

RDA members come together to build and use data
sharing infrastructure

* Focused pieces of adopted code, policy, infrastructure, standards,
or best practices that enable data sharing

« “Harvestable” efforts for which 12-18 months of work can eliminate
a roadblock

« Efforts that have substantive applicability to groups within the data
community, but may not apply to everyone

 Efforts for which working scientists and researchers can start
today

@ Renhselaer Fran Berman
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RDA takes an agile approach:
Targeted infrastructure efforts undertaken
to drive tangible progress for key communities

e Common metadata standards

* Interoperability / integration
framework

« Data access and preservation policy o
and practice

—— T

e Harmonized standards

o - el ©
s e—
—_—

I

e Common economic model for ——
sustaining data

——

.. . ] o Harmonized standards
» Digital object identifiers

» Tools for data discoverability, etc.

@ Renxﬁselaer Fran Berman
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RDA Launch March 2013
Gothenburg. Sweden

 Over 200 participants

31 countries

« 5 continents

e >6,400 tweets

» Public, private, academic sectors

« High-profile Govt. and Science speakers

- e

Jahanian #MNSF: the # RDALaunch promises to accelerate pace of

scientific discoveries. Data is new currency for science

FEFLY RETWEET FANDRITE -4

o ResearchDataAlliance

Anocther theme emerging: RDA as a "neutral” space across domains,

organizations, nations, ete. # RDALaunch

REPLY RETWEET FAVDRITE +

= RegearchDataslliance

South Africa can't afford not to participate in RDA s RDALaanch

mEPLY RETWEET FEWMDRITE 8

@ Rensselaer
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RDA Interest Groups focusing on infrastructure
needed for data sharing and exchange

Marine Data Harmonization

Current RDA Interest

Grou PS « Data Citation

* Agricultural Data * Preservation e-Infrastructure

Interoperability * Publishing Data
« Big Data Analytics * Repository Audit and
. Brokering Certification

e Structural Biology
o Community Capability Model

 Data in Context

* Defining Urban Data
Exchange for Science * UPC Code for Data

 Engagement Gorup ° Dlgltal Practices in History

- Legal Interoperability (joint and Enthnography

with CODATA) .

@ Renxﬁselaer Fran Berman
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RDA Digital History and
Ethnography Interest Group

 What factors increase your
risk of getting asthma®?

 What factors increase your
ability to get better?

« How do organizations
respond to asthma?

e How do communities -
respond to asthma?

Information courtesy of Kim Fortun Fran Berman

why not change the world? =9



Asthma as a socio-cultural-health issue

« How is asthma contracted, P e a0 4 Years

11 Manhaitan i |95

experienced and cared for in
neighborhoods, cities, and countries?

 Relevant data: Health, environmental,
population, socio-cultural, historical
data, etc. in the form of images, video,
oral interviews, surveys, HIPAA-
compliant data, etc.

[©) Renkse]ae]_‘ Fran Berman

Information courtesy of Kim Fortun
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RDA Working Groups Creating a Pipeline of
Impact-focused Deliverables

RDA Working Groups

* PID Information Types
 Data Type Registries

 Data Foundation and
Terminology

* Practical Policy (pending)
 Metadata Standards (pending)

» Standardization of Data
Categories

@ Renhselaer Fran Berman
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RDA Persistent Identifier (PID) Information
Types Working Group

¢ I John Erickson
Bob Kahn: The role of identifiers is going to be critical.. they'll be
the lynch pin to interoperability # RDALaunch

REPLY RETWEET FAVORITE +

« RDA Working Group Focus:

— Harmonization of basic

information types associated * Deliverables:
with persistent identifiers 1. Community-vetted list of common

information types; framework to introduce
more types; mechanisms to develop profiles,
collections and typed references

— Agreement about the
information associated with
PIDs allows programmers to

implement the same API 2. Prototype API service for requesting PID
independent of the PID type information
being used
» Adopters:
e Impact: — Infrastructure supported by CNRI, California
— Facilitates type harmonization Digital Library
and interoperability between — APl will be used in practice by DKRZ, Data
data sharing tools in different Conservancy, DARIAH (research data
infrastructures and domains infrastructure in arts and humanities), EUDAT

(EU Data Infrastructure collaborative)

@ Renxﬁselaer Fran Berman
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Current Status:

participants from 44+ countries

Albania
Australia
Austria
Bangladesh
Belgium
Bulgaria
Brazil
Canada
China
Congo
Czech Republic
Denmark
Estonia
Finland
France

Germany

() Renhse]aer

wiy not change the v

Greece
Iceland
India

Iran

Ireland

ltaly

Japan
Krygrystan
Kuwait
Netherlands
New Zealand
Norway
Palestine
Poland

orld? =

Portugal
Russia
Serbia
Singapore
South Africa
South Korea
Spain
Sweden
Switzerland
Taiwan
Turkey
United Arab
Emirates
United Kingdom
United States

Fran Berman

RDA Community = > 700

RDA by Sector

Academics (61%)

W Private Sector (21%)

W Public Sector (11%)
® Unknown (8%)

Fran Berman



RDA and Publicly

Funded Research e

LY
&
-
=

Office of Scionce snd Tochnolegy Policy
Es Office of the Presid

MNow Ensculive OMioe Bullding
‘Washingion, DC 20502

J*-l’; & {.1"'*\

* Nationally: Many countries
looking to accelerate data-
driven research. RDA
provides a vehicle for

FOR IMMEDIATE RELEASE Contact: Rick Welss 2012 486.6037 waissfiostp sop.oov
March 20, 2012 Lisa-Joy Zgorski 703 202-B311 fissoy@ned poy

OBAMA ADMINISTRATION UNVEILS “BIG DATA" INITIATIVE:
ANNOUNCES $200 MILLION IN NEW R&D INVESTMENTS

implementing the underlying e e ﬂ%}%ﬁ%@%:; ?
infrastructure required to o e

make new policy approaches e

work. i e e

 Internationally: RDA provides
regional leadership
opportunities and promotes B

‘Tht Asieans FEaeon 86 ne ot
vy el

global competitiveness and el

Smied b the Frcdera Gorvwmmest 10 &n|| 185 Hame

gement Plan Requirements

.........

innovation oy [

..........

C@) Bﬁnbselaer | Fran Berman

Fran Berman
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RDA - How to Get Involved (rd-alliance.org)

Join RDA to participate as an individual
member. Register at rd-alliance.org.

Membership is free. )

Join as an Organizational Member
(nominal fee) or an Organizational ALLIANCE
Affiliate (jointly sponsored efforts)

Initiate or Join an Interest Group Community members exploring
infrastructure in topical areas

Propose or Join a Working Group (focused12-18 month efforts with
measurable outcomes that accelerate data sharing and exchange)

Attend the RDA Plenaries. Go to rd-alliance.org to register.

@ Renhselaer Fran Berman
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RDA Plenary 2: September 16-18 in DC

Please join us for RDA
Plenary 2

 National Academies and
Washington Marriott, September
16-18

 Working Meeting for RDA Interest
Groups and Working Groups

* Plenary Speakers and Panels

« RDA Business Meeting and
Community Events

* “Neutral space” to convene RDA Plenary 3
" in Dublin Ireland,
communities March 26-28

2014, hosted by
Australia and

(D) Renhse]ae]_‘ reland Fran Berman
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§uilding a Glgbal Data Community

Technical
Infrastructure

b

'

B road Cellular Data Network
Coordination

laparmes Prrns Mrine Yoshihibe Mods snd LS. Presafer Barack
s, Dredes White Hoome Phaotn by Pese Soura

Data Roaming () oFF

— -
Turn off data roaming when trav.eiing to POI Icy and

avoid charges when web browsing and

using email, MMS, and other data Practice

Services.

@ RBT])SSB]BBI‘ Viable Economic Models Fran Berman

why not change the world? **



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=6MW7EuILLp-eQM&tbnid=eUB6nE0Hudv2AM:&ved=0CAUQjRw&url=http://www.beyondendpoints.com/minimise-your-data-roaming-bill-shock-with-iem-for-mobile-devices/&ei=NqzZUb2eDZGs4APXm4DABQ&bvm=bv.48705608,d.dmg&psig=AFQjCNFiMDZr5EV-CK5LiAVxj2BEx17JCA&ust=1373306261459471

Thank You

* 00410001

11000
G400

Eath
4

Promsy ;: ]
l@ Re C { Fran Berman
why not change the world? =



	Building a Global Data Community
	Some Background
	It’s a Digital World
	Data-Driven Research:  More life in the universe?
	Data-Driven Discovery
	The Data “Backstory”
	Major Earthquakes on the San Andreas Fault, 1680-present
	Earthquake Simulation
	Better Prediction Accuracy �Involves “Bigger” Data
	Technical Infrastructure for Data-Driven Research
	The Digital Research Data Life Cycle:  �Data from birth to death / immortality
	Technical Infrastructure Needed to Scaffold Data-Driven Research
	Research Data Centers Require Viable Economic Support
	Slide Number 14
	Social Infrastructure for Data-Driven Research
	“Social Infrastructure” critical for Data-Driven Research
	Technical and Social Data Infrastructure Needed World-wide
	Goal:  Research Without Barriers
	The Research Data Alliance (RDA)
	Create  Adopt  Use  �
	RDA takes an agile approach:  �Targeted infrastructure efforts undertaken �to drive tangible progress for key communities
	RDA Launch  March 2013 Gothenburg, Sweden�
	RDA Interest Groups focusing on infrastructure needed for data sharing and exchange
	RDA Digital History and Ethnography Interest Group
	Asthma as a socio-cultural-health issue
	RDA Working Groups Creating a Pipeline of Impact-focused Deliverables
	RDA Persistent Identifier (PID) Information Types Working Group
	Current Status:  RDA Community = > 700 participants from 44+ countries
	RDA and Publicly Funded Research
	RDA – How to Get Involved (rd-alliance.org)
	RDA Plenary 2:  September 16-18 in DC
	Building a Global Data Community Requires an Ecosystem of Efforts
	Thank You�

