Sustainable Digital Data Preservation
and Access Network Partners
(DataNet)




® Background for the DataNet Program

® Context

® DataNet Partners

® Goals

Enabling the nation’s future through
discovery, learning and innovation
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Digita!elggtracglrllegctiglr?s It is exceedingly rare that fundamentally new

Enanling Research) and approaches to research and education arise.
Century Information technology has ushered in such a

fundamental change. Digital data collections are
at the heart of this change. They enable analysis
at unprecedented levels of accuracy and
sophistication and provide novel insights
through innovative information integration.
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PCAST NSF Supported Experts

Recommendations on Study
Digital Data
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Storage Networking

Industry Association

(SNIA) 100 Year Archive
Requirements Survey Report

“The results confirmed our
view that there is a
pending crisis in
archiving...If we're going

to be able to avoid this
crisis we have to create
long-term methods for not
only preserving
information, but also for
making it available for
analysis in the future.”

Paperwork Reduction Act*:

The purposes of this
subchapter are to ....

(2) Ensure the greatest possible

public benefit from and
maximize the utility of
information created, collected,
maintained, used, shared, and
disseminated by or for the
federal government; ....

(7) Provide for the dissemination
of public information on a timely

basis, on equitable terms, and
in a manner that promotes the
utility of the information to the
public and makes effective use
of information technology

DataNet

Office of Management and

Budget (OMB) Circular A-
130: Management of
Federal Information
Resources

Part 7. Basic Considerations and

k. The open and efficient

exchange of scientific and
technical government
information, subject to
applicable national security
controls and the proprietary
rights of others, fosters
excellence in scientific
research and effective use of
Federal research and
development funds.

amples of Input Informing
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Engineering's Grand Challenges

il"l' NATIONAL ACADEMY OF ENGINEERING \u['ﬂiéleAuT Click on the engineering challenge you think is the most important:

OF THE MATIOMNAL ACADEMIES
from fusion
*

GRAND CHALLENGES
FOR ENGINEERING

Granc allenges

here Discoveries Begin Cyberinfrastructure
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® 10 Questions Shaping 21st-century Earth Science

® How did earth and other planets form?

® What happened during earth’s “dark Age” (the first 500 million years)?
® How did life begin?

® How does earth’s interior work, and how does it affect the surface?
([ J
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[

Why does earth have plate tectonics and continents?
How are earth processes controlled by material properties?
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® Irreplaceable Data

® Replication of Results

® Longitudindal Science and the Impact
of Human Activity

Training & Te€
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® Irreplaceable Data

“In 1964, the first electronic mail message was sent
from either MIT, the Carnegie Institute, or
Cambridge University. The message does not
survive, however and SO there is no documentary
record t rmineilch.group sent the




® Irreplaceable Data
® The Saga of the Lost Space Tapes

“Maybe somebody didn’t have the wisdom to realize the
original tapes might be valuable sometime in the future,”
she said. “Certainly, we can look back now and wonder
why we didn’t have better foresight about thls " — Dolly
Perkins, Deputy Director, Goddat

Office of
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® Irreplaceable Data

® Replication of Results

‘...the results of one scientist’s experiment are
not considered reliable until another scientist
has replicated them. The reproducibility of
results plays several dlfferent crucial roles in
sc:|ence [but ' t
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® Irreplaceable Data

®  Replication of Results

® Data for Longitudinal Science

With 43 years of hard-won water quality
data, Pl Stanley Grant observed, “When

Shorter-Period Variability of

WATER QUALITY -
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Why Preserve are Data?
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® Irreplaceable Data

September 8, 2008
11 AM EDT Monday
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® Training and Testing
Models
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® Irreplaceable Data

®  Replication of Results
® Data for Longitudinal Science

® Training and Testing Models

® Interdisciplinary Science
“The needs and opportunities for international

Interdisciplinary science are greater at the
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i Irreplaceable Data

®  Replication of Results

®  Data for Longitudinal Science
®  Training and Testing Models

o Interdisciplinary Science

® Broadening Participation
“The flow of scientific data and information is one of the
most crltlcal factors |n promoting the part|C|pat|on of

Strategic Plan 2006-2011

ision-mak Ng :,/ ......
from clini

Why ' 1are Data?

Cyberinfrastructure




IDC - Global Marketing
Intelligence Company

“In 2007, the
amount of

iInformation created
will surpass, for

R
_ - A*Forecast of:
“Information 4riouth.
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neé)n ~150 TBlyear

i

~ T ~30 TB/Night

~15 PB/Year

NASA
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® “Science and engineering digital data are
routinely deposited in a well-documented
form, are regularly and easily consulted
and analyzed by specialists and non-
specialists alike, are openly accessible
while suitably protected and are reliably
preserved.”

N
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® “Scientifit
static | na
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215t Century Dlscovery
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® User-centric University

® Multi-Sector College
® Open

® Extensible Federal Non-profit

¢ EVOIVabI - Gommercial

® ~Sustainable

International
Nimble

Droital Data Preserva o.n—emﬂ,

Access Framework

AR . } i -
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DataNet Partners: Three Primary Goals

® Achieve long-term preservation and access
capability in an environment of rapid
technology advances.

[ ]
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DataNet Program

® 5-6 awards planned, 2 this year and 2-4
next year. Each $20M ($4M/year for 5
years; potential $10M renewal.)

------
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A Successful DataNet Partner Will...

® Integrate library and archival sciences,
cyberinfrastructure, computer and
Information sciences, and domain science
expertise.
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® Provide reliable digital
preservation, access,
Integration, and analysis
capabilities for
science/engineering data

over decades-long timeline.
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® Anyinformation that can be stored in digital form
and accessed electronically: numeric data, text,
publications, sensor streams, video, audio,
algorithms, software, models & simulations, images,
etc.

® Caveats

® Focus on data central
research sgeauiCation mi
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® Provide for full data management life cycle

Data deposition/acquisition/ingest

Data curation & metadata management

Data protection, including privacy

Data discovery, access, use, & dissemination

Data interoperability, standard, & integration

Data evaluation, analysis, & visualization

Engage in research central to DataNet responsibilities
Education & training

tional Science Foundation Office of
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® Science must drive the proposal.

® Start with the science drivers: What data are needed? Where do they
reside now? What is needed to integrate and analyze them that is missing
now?

® Partnerships should be based on what needs to be accomplished to
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® Two award recommendations approved by the
NSB in December: Leads are UNM and JHU

® FY09 DataNet Competition:

® Preliminary Proposals due November 13,
2008; Panel held. =1
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Led by JHU Libraries, with Associate Dean for Libraries as PI.

Building on JHU Library success with Sloan Digital Sky Survey and National
Virtual Observatory, plus success of partners.

Besides astronomy, initial focus on observational data about turbulence,
blodlver5|ty, and envj
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The Data
Conservancy

Common Conceptualization

Redefine the role of university libraries to
include a leading role in digital preservation.

Event
; : e | *Where
foundation of all scientific “When

Observations are the

User/task-centric approach to requirements S Enasls _
development and system design. faces R

Develop a unified model for observational L T
data that works across disciplines, with data . =
analysis tools and methods. T o

: e Data Ob tional Data for eSci
Change the culture and practice of scholarly comremy . tegran

communication by working \with.peblishe
incentivizingpel@ta@ deposition & re-use

end the curri
nformation Sci
curation and pre

- Data Model for Observation
. Version 0.23

DA DM WG Internal Draft

NSF DataNets 2004-05-16
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Focus on observational data and enable scientists to identify causal and critical
relationships between physical, biological, ecological, and social systems.
Sample scientific problems:

Relationships among intense rainfall, seismicity, land-use practices, and
landslides, especially how the interactions increase the risk of landslides,
endangering lives and property.

Global, national and_regiemaiyelni : 2 |n mega-cities and
the corre
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Trailblazing effort to establish a library-based scientific digital data preservation
cyberinfrastructure paradigm.

User-centered methodology conducting research to understand science and
engineering data practices, W|th focus on mformlng system requirements.
Comprehensive plan agement and data
science

tional Science Foundation Office of
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DataNet®N\E

To enable the long-term
access and use of preserved
earth observation data

* Data are diverse and
complex (multi-scale,
multi-discipline, and multi-
national)

Agile, evolutionary
development building upon a
progressively refined, robust
core framework

ational Science Foundation
| Where Discoveries Begin

DataNet SI\F DataNetONE will enable new science and knowledge creation
through universal access to data about life on earth and the
environment that sustains it by:

- making the scientist an active member of the data preservation process,

- creating cyberinfrastructure that supports the full data life cycle,

[ experiment SR — Wi B | e

- promulgating cultural changes that value data stewardshi]:-n- a;nd data sharing,
- broadly promoting best practices, and

Intensive science sites and
experiments

- engaging citizens in science.

DataNet ‘
NE %aﬂ Phenmugyse:mk

DataNetONE

or Earth)

(Observation Networ

Office of
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Integrating earth observing networks, both existing and under development.
Strong emphasis on user community engagement via working groups.
Focus on creating cultural change in the user community to promote data
deposition and re-use.

Strong disciplinary r ' ' ' ' IS an ecological
researc
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Driven by research challenges in climate change and biodiversity, with aim to
Improve ability to observe, model, assess and adapt to impacts of climate change,
particularly on a regional scale, and assure availability of critical long-term climate

data.

Sample scientific problems:

How will crop pest infestation patterns change in the next 10 years and what willbe
the impact on maximum food yield?

How will clim

DatalNetONE
(Observation Network for Earth)
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Each focuses on observational data, using complementary approaches to
research and organizational structure.

Each can capitalize on results of the other.

Differences in approach prowde an element of rlsk management
Sufficient overlap in
relationshig
re
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Goal: A DataNet Partners Network of Networks
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Building the aé‘_;l’-dbal Science Data Network Infrastructur
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Critical Needs & Opportunities

® Extending/evolving collections & services of
DataNet Partners

® (Qutreach

® Changing the culture, practices & reward
structure

ﬁﬁﬁﬁﬁﬁﬁﬁ



® Integrating DataNet Partners with other ClI
activities

® Hardware & software architectures for data-
Intensive computing

® Information synthesis, data mining & analytic
tools
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® “Without investments made by previous generations, we
would not enjoy the seemingly invisible infrastructure that
makes our modern lives possible. It goes without saying
that if we don’t make similar investments now we will rob
future generations of the quality of life they should enjoy.”
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