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The Drivers: Why Scientific Data?The Drivers: Why Scientific Data?

Empowered by an array of new digital technologies, science in the 21st 
century will be conducted in a fully digital world. In this world, the power of 
digital information to catalyze progress is limited only by the power of the 
human mind. Data are not consumed by the ideas and innovations they 
spark but are an endless fuel for creativity. A few bits, well found, can 
drive a giant leap of creativity. The power of a data set is amplified by 
ingenuity through applications unimagined by the authors and distant from the 
original field.

• Technology is enabling -- Push
• Data Intensive Science is the future -- Pull
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WhatWhat’’s the Challenge?s the Challenge?
Data Complexity:  Heterogeneity and VolumeData Complexity:  Heterogeneity and Volume

10s

100s

1,000s

Reference collections
•managed for long-term use by many 
users

Research database 
collections
•specific to a single 
investigator or research 
project;  

Resource or community 
database collections,

• intermediate in duration, 
standardization, and community 
of users;

Printed materials in the 
Library of Congress = 
10 TeraBytes

1 small novel = 
1 MegaByte

Atmospheric Radiation 
Measurement Program 
(ARM) Data Archive = 
41 TeraBytes
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Kilo 103

Mega 106

Giga 109

Tera 1012

Peta 1015

Exa 1018

Yatta 1024

All worldwide 
information in 

one year = 
5 ExaBytes

Large Hadon 
Collider (LHC) = 
15 PetaBytes 
annually



Who are the Publishers of Scientific Data?Who are the Publishers of Scientific Data?

Traditional Publishers
Professional Society (ESA, OSA, IUCr*)
Commercial (ProQuest – Deep Indexing)

Repositories / clearinghouses / data archives
Dryad*
DataNet

Information Analysis Centers
ORNL*

Research Centers and Researchers 
Metadata Clearinghouses

Data Explorer*
Mercury*
Data.gov

10s

100s

1,000s
Research database 
collections
•specific to a single 
investigator or research 
project;  

Reference collections
•managed for long-term use by many 
users

Resource or community 
database collections,

• intermediate in duration, 
standardization, and community 
of users;
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* More to follow



Key Thrusts that Increase TransparencyKey Thrusts that Increase Transparency
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Top Down
Developing Data Policy
Data Management Planning

Bottoms Up
Data Citation

Communities of Practice ( Crystalography, Ecology)
CODATA

Persistent Identification of Data Sets
Data Cite

From the Side: Discovery tools are developing
Semantic Web

Metadata
•Standards
•COPs



Interactive Science Publishing:Interactive Science Publishing:
A Joint OSAA Joint OSA--NLM ProjectNLM Project
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To evaluate the educational value of ISP used 
within actual scholarly journal articles
To explore the problems of archiving this medium
To develop an interactive software and curated 
database infrastructure “Interactive Science 
Publishing”
To give authors the ability to submit their own 
databases and ISP-enables figures in actual peer-
reviewed journal articles
To give readers and editors the ability to view, 
analyze, and interact with source data published in 
conjunction with an article
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DryadDryad’’s Repositorys Repository

North Carolina State 
University, University of 
New Mexico/LTER, Yale 
University, + partner 
journals and societies

&

Partner Journals

Ecology
Paleontology
Population 

genetics
Physiology
Systematics 
Genomics

What are the goals?
Preserve underlying data in a paper at time of publication.
Lower the burden of data sharing with a one-stop data-
deposition via handshaking with specialized repositories.
Assign globally unique identifiers to datasets, thus enabling 
data citations.
Allow end-users to perform sophisticated searches over data.
Allow journals/societies to pool resources for one repository.
Enable bidirectional search and retrieval with data repositories
from related disciplines.
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STTR
Gray Literature Documents Metadata and Data Repository

DOIData Citation 
TG

A Department of Energy ApproachA Department of Energy Approach

Data Sets

OSTI



Interagency Case StudyInteragency Case Study
Oak Ridge National LaboratoryOak Ridge National Laboratory

Major Center for Environmental Scientific Data Management
responsible for archiving, managing, and distributing data
for enabling the distribution, use, and analysis of this data. 

Data Repositories
Atmospheric Radiation Measurement Archive
Carbon Dioxide Information and Analysis Center
ORNL Distributed Active Archive Center

Mercury Metadata Repository

LBA-Hydrometeorology
Project Office

IIa Information International Associates 10

Brazil

CDIACCDIAC

http://www.archive.arm.gov/
http://cdiac.ornl.gov/
http://daac.ornl.gov/


Mercury Metadata Clearinghouse ArchitectureMercury Metadata Clearinghouse Architecture
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Making Data Sets More TransparentMaking Data Sets More Transparent
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Policy, Culture and Management
National Policy -government taxpayers funded projects should be accessible
Enhanced metadata
Journals supporting links  to some published data sets
“People getting the message that data has to be accessible.”
Increased involvement of  libraries  and lifecycle management of data
Younger generation post data as they go – expectation that data should be 
shared

Technology Trends and Applications 
Digital object management technology
Growth of scientific workflow software
Adaptation of “netcentric” way of doing business   
Use of embedded links in publications
Increased number of portals serving  data sets
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Key Background to Where We Are Today*Key Background to Where We Are Today*
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* There are many reports that cover scientific data.  These show a direct lineage to 
national policy
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http://www.iiaweb.com
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