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Scientific Data Landscape
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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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What’s the Challenge?
Data Complexity: Heterogeneity and Volume

Reference collections

*managed for long-term use by many
users

Resource or community
database collections,
eintermediate in duration,
standardization, and community
of users;

Research database

collections

*specific to a single
investigator or research
project;

s § 1 small novel § Printed materials in the
T[I%Pl [[\[]\ITG = 1 MegaByte Library of Congress =
s s o nae 10 TeraBytes
‘\;
e The LIBRARY
of CONGRESS

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

Kilo | 103
Mega | 10¢
Giga | 10°
Tera | 10%2
Peta | 10%
Exa 1018
Yatta | 10*

=
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Large Hadon
Collider (LHC) =
15 PetaBytes
annually
All worldwide
information in
one year =
5 ExaBytes




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 oot for lonetorm Use by many
‘ ORNL* users

Resource or community

database collections,
eintermediate in duration,
standardization, and community
of users;

® Research Centers and Researchers
® Metadata Clearinghouses

Research database
collections

¢ Data Explorer*

¢ Mercury* *specific o a single
investigator or research
* Data.gOV project;

* More to follow
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Key Thrusts that Increase Transparency

c wAL:QESé?IHI'i THE Power
TOp Down ' DicmaL Dama

2 g .SCIENC-E AND SociETy
® Developing Data Policy
® Data Management Planning

Bottoms Up

® Data Citation
¢ Communities of Practice ( Crystalography, Ecology)

S Metadata
U ¢ CODATA o
. o Standards
® Dersistent Identification of Data Sets '._B, «COPs
¢ Data Cite

DataCite

From the Side: Discovery tools are developing
® Semantic Web
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Interactive Science Publishing:
A Joint OSA-NLLM Pro;ect

through ﬂ left ongl ] nto the distal section of the trachea, acqmrilm a 3D scan

® To evaluate the educational value of ISP used o g v o E A et

quantific \tomfrheluneldqnelc at the time of the bronchos SCOPY.
A strong corr: 1Ton\1 olse eibr eelCT and ¢ U(Tetmle of airway 1ume1

within actual scholarly journal articles dimeirs, A eprescarve sie 1 the proximl 1f main bronchme was sieced or

p\uposes of 111115“111011 \\ull the same anatomic 11 site visually 1|.=11t1he1 fox comparison.
Using CT. the awrway diameter was estimated to be 17.8mm x 14.1mm (Fig. 2). In the aOCT
can, the diameter was measured as 17.3mm x 13.9mm. Note that with the LT scan, we have

. TO explore the prOblemS Of arChiVing this mEdium ;sed flf\fl obli qt‘i;nol axial) view, so as to orient the measurement perpendicular to the central

® 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 pubhshed in B o 3 b i e e A v
conjunction with an article

I8P

OSA Interactive Science Publishing

Optical Soclety of America
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Partner Journals

| MOLECULAR
W ECOLOGY

Dryad’s Repository

® What are the goals?

¢ Preserve underlying data in a paper at time of publication.

TeAmerican

¢ Lower the burden of data sharing with a one-stop data- Naturalist
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.

" Ecology
" Paleontology
" Population

. |

genet'CS Bibliographic article

. metadata
'Phy5|0|09.y North Carolina State
"Systematics Data object3| = University, University of
"Genomics metadata g omman New Mexico/LTER, Yale
o University, + partner
journals and societies

Data object 2 SiEET
metadata | — . - = &= |TreeBASE

- -
Data object 1|  ACGATCATAG
metadata ACGATCATAG
ACEATIATAZ

N




A Department of Energy Approach

T

Data Sets

<
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Interagency Case Study
Oak 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®IN\E

. Data RePOSitOI‘ies A Pilot Catalog For Earth Observations
» Atmospheric Radiation Measurement Archive MNAS APl 952 eorology

» Carbon Dioxide Information and Analysis Center
» ORNL Distributed Active Archive Center

® Mercury Metadata Repository

forbmﬁu 91 ?ffi iu
I

2 Centro de Previsao de Tempo

D A DDI e Estudos Climaticos @'
a working prototype focused on arctic coastal data BraZII
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http://www.archive.arm.gov/
http://cdiac.ornl.gov/
http://daac.ornl.gov/

Mercury Metadata Clearinghouse Architecture

v

NBII Jeoe
(LTER ™

~

(USA-NPN J-222—»

ORNL DAAQ "o |, D e L
( ) EML c
g OBFES - 9 Internal
o EEm—— _—>
S ) Fobc & Metadata
2 [ Al ) .| O
g - = Index
| LP DAAC - \/ |
) Eh Y Febe g * Single portal
B eeesepe— o g G Stored at * Numerous search capabilities
) T Mercury Server _ _
I-LTER g » Search sharing functions

(RSS, Web Services)

Metadata has link to data,
which reside at node

Near-term future nodes
—]
m
pu)
Wi
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Making Data Sets More Transparent

® 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*

Revolutionizing
Science and
Engineering through
Cyberinfrastructure:
Report of the

National Science Foundation
Panel on

NationaliSecienceBoard
LhvalUlicl wsiieidistedJ Ul UL

Lo Lo B B

[Hesaterel e (Eeluss

* There are many reports that cover scientific data.

national policy

=
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CYBERINFRASTRUCTURE VISION
ror 21st Century Discovery

Mational Schence Fourdation
[NSF, Cyberinfrastructure Council
March 2007

ABNESSING THE POWER
-1
Dicma Dam
four
7 SCIENGE AND SoCIETY

These show a direct lineage to
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