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Data <—> Publications

Publications are arguments made by
authors, and data are the evidence
used to support the arguments.
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THE WHITE HOUSE

WASHINGTON

Australian Research Council
— Code for the Responsible Conduct of Research
— Data management plans

* National Science Foundation

— Data sharing requirements
— Data management plans

* U.S. Federal policy ) : M :

— Open access to publications (NSt I;],}f;‘;‘;",,,‘;‘fg‘;i Smndation

— Open access to data =
* European Union

— EEropean Open Data Challenge Supported by

— OpenAlIRE wellcometrust

e Research Councils of the UK

— Open access publishing

— Provisions for access to data

. jé Australian Government

st National Health and Medical Research Council

Policy RECommendations for Open Access to Research Data in Europe

e — —— ™ ,‘.-'




Big Data, Little Data, No Data:
Scholarship in the Networked World

e Part |: Data and Scholarship
— Ch 1: Provocations
— Ch 2: What Are Data?
— Ch 3: Data Scholarship

— Ch 4: Data Diversity BIG DATA,
e Part Il: Case Studies in Data Scholarship LITTLERAITA,
— Ch 5: Data Scholarship in the Sciences '
— Ch 6: Data Scholarship in the Social Sciences SCHOLARSREREEEHE WETWORRED WORS
— Ch 7: Data Scholarship in the Humanities

* Part lll: Data Policy and Practice Christine L. Borgman
— Ch 8: Releasing, Sharing, and Reusing Data Wi
— Ch 9: Credit, Attribution, and Discovery
— Ch 10: What to Keep and Why




Defining data
Creating data
Collaborating with data
Consolidating data value

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
Repository: Smithsonian Institution Archives 7
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Big Data

Volume

Data Size

Data
Complexity

http://www.datameer.com/product/hadoop.html



Volume of data

Long tail of data

Number of researchers

Slide: The Institute for Empowering Long Tail Research
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Open Data: Free

* A piece of data or
content is open if anyone
is free to use, reuse, and
redistribute it — subject
only, at most, to the
requirement to attribute
and/or share-alike

State Library and Archives of Florida, 1922.
Flickr commons photo

Open Data Commons. (2013).
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Open Data: Useful

* Openness, flexibility, transparency, o

legal conformity, protection of P E
intellectual property, formal S G
responsibility, professionalism, -

interoperability, quality, security,
efficiency, accountability, and
sustainability.

Organization for Economic Cooperation and Development. (2007).

OECD Principles and Guidelines for Access to Research Data from Public Funding.

http://www.oecd.org/dataoecd/9/61/38500813.pdf
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What are data?
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Data are representations of
observations, objects, or other entities
used as evidence of phenomena for
the purposes of research or
scholarship.

C.L. Borgman (2015). Big Data, Little Data, No Data: Scholarship in the Networked World. MIT Press
15



Creating research data

Sloan Digital Sky Survey Telescope, Sensor networks
Apache Point, New Mexico

http://astro.uchicago.edu/~frieman/SDSS-telescope-photos/  http://enl.usc.edu/~jpaek/data/cyclops/bird_nest_2008/figures/nestbox2.jpg
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SCIENCE : DISOgVERIES B

The End oikTheory: The Data Deluge Makes the
Scientific Method Obsolete

By Chris Anderson 06.23.08

ytiration: Marian Bantjes
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PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

Hey, Tansley &
Tolle (eds.) (2009)




[ Links:

Home
Program
Participants (129)

N

Scientific Organizing Committee:
Eric Feigelson (Penn State)

David Hogg (NYU)

John Kececioglu {(Arizona)

Tod R. Lauer (NOAO, Chair)

Dara Norman (NOAO)

Chris Smith (NOAO)

L

Local Organizing Committee:
Tod R. Lauer (NOAQ)
Sheliey Weintraub (NOAOQ)

Current Weather for
Tucson, AZ

62.0°F

Feels like: 62° F

Fair

Humidity: 70%
Wind: Southeast at 6.9 mph
19 March, 2015

\

£ sHARE K¥ & ..

Tools for Astronomical B}g Data “
Tucson, Arizona, March 9-11, 2015

ngr am Invited speakers in bold.

Monday, March 9, 2015

8:00-9:00 Registration/Continental Breakfast
9:00-9:15  Introductory Remarks
9:15-9:45  Alyssa Goodman (Harvard) Wide Data vs. Big Data

9:45-10:15 Carlos Scheidegger (University of Arizona) How do you look at a
billion data points? Exploratory Visualization for Big Data

10:15-11:00  Break
11:00-11:20 Joshua Peek {STScl) Machine Vision Methods for the Diffuse Universe
11:50-2:00 Lunch

2:00-2:20 Elisabeth Mills (NRAO) Visualization and Analysis of Rich
Spectral-Line Datasets

2:20-2:40  Brian Bue (JPL) Leveraging Annotated Archival Data with Domain
Adaptation to Improve Data Triage in Optical Astronomy

19



Research process

NCEP ENSEMBLE 500mb Z

e Models and theories
* Research questions

e Methods

— Practices

— Data sources

— Software

— Instruments

— Infrastructure

— Domain expertise

dl

http://www.livescience.com/20767-dinosaur-weight-estimates.html

http://blogs.agu.org/wildwildscience/files/2009/12/Screen-shot-2009-
12-13-at-04.10.146.jpg
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Pepe, A., Mayernik, M. S., Borgman, C. L. & Van de Sompel, H. (2010). From Artifacts to Aggregations: Modeling Scientific
Life Cycles on the Semantic Web. Journal of the American Society for Information Science and Technology, 61(3): 567-582.



The DCC Curation
Lifecycle Model

PRESERVE

PRESERVATION ACTION



Random walk

http://www?2.ess.ucla.edu/~jewitt/oort2-random.html
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Big Science <—> Little Science

Large instruments
High cost

Long duration
Many collaborators
Distributed work
Domain expertise

Small instruments
Low cost

Short duration
Small teams

Local work
Domain expertise

Sensor networks for science

25
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LETTERS

A role for self-gravity at multiple length scales in the

process of star formation

Alyssa A, Goodman ', Erik W. Resolowsky™’, Michelle A. Borkin'1, Jomathan B, Foster', Michasl Halle'*,

Jers Ksuffmane'” & Jeime E. Pineda’

Self-gravity plays a decisive role i 2 final stages of star forma-
tlon, where dense coces (dze -0, parsecs) Inside molecular douds
collepse to form star-plus-disk systema’, But sedf gravity’s role a2
carlier times (and on boger leegth scales, such as =1 parex) is
uncdear; some molecaiar dood simulatices 12at do not incdlude
sedf grovity ssggot that ‘turbulent fngpnentation’ wlone & sul-
ficient to (reale & mass distribulion of dense cores that rosembles,
and sets, the atellar initial mus fusction’. Here we repoet 2 'den-
drogram” (hicrarchical tree-diagram) anadysis that revesds that
sl grovity plays & significasns role over the full range of possible
scles traced by 'CO obnervations in the L1648 moloculer doud,
ot mot everywhere in the observed reghon. In pasticallar, more
than 90 per cent of the compact ‘pre-stellar cores’ traced by peaks
of dust ennialon’ aze projected on the sky within one of the den-
drogram’s self-gravitazing ‘leaves’, As these peaks mack the loca-
tlons of already-forming stary, o of those probably about 10 form,
2 wlf-gravitating cocoon seems a critical condition for their exist-
ence, Turbulent fragmentation simulations withow self-gravity-
oven of snmagnetived Isothermal material—can yield mass and
veluily power spectea very similar to what is ebserved B2 douds
like L1448, Bot & dandrogram of such & simulatioe® shows that
neacly ol the gas in it (much more thes in the observalions)
appears 0 be sell-pravitating, A potestially sigsificant zole for
Fravity in“ooc-acdl gravitating simulatons suggests intormdstescy
in sicsslation swatiptions and cotpet, and that it is necesary 10
inclode sel-pravity in any ceafistic dirmalation of the star-furmation
process on sbparses scales.

Spectral-line mapping shows whaole molecular coods (typically
1o 10 hundreds of parsecs actoss, and surroomded by atomic gas
o he frrpeealy el gravitating. When dttesegts soc muade 1o fosther
Seeak down Jeuds mio pisces Ssing Sopmmentatica’ routmic, 0
selfgravitatisg aructures are dweyps found oo whatever sctle iy
apled™ ', Bint no oloervational study 1o date has succeisfully wed
cue spectral-li ala oulve Yo atzaly Do e role ol sell pravity vasies
a4 & Tuncrion of scale ividual segiun

Most past stroctore sdmnfication m molocular clouds has been
axplicitly mon-hicrarchical, which makes diffcult the guannfication
of phywcal conditions on mrddriple scales wing 2 dngle data set
Consider, for esample, e often-mmed algorithm CLUMPEINDY. In
three-cimensional | 113} spectral-line data cobes, CLUMPFIND oper
Hes an & wicssbel segrnerrtiatives algoeithun, idestdyleg ool mucinm
i Lir porition-poaitice-vaedity (p-p-v) cube sod anigning scurly
e=zsiiun 10 each ocal maxiseumn. Fgate | giver & two-dissendonml
12D} view of L34 ur sample stdr-fursing regon, and Hg 2
imxdudes & CLUMPEND decurmpostion of & hioed on " 'CO elnerva
ticex. A with anry algorithas (hat Joes et afler hicschically sested o

al condisons, within an iz

OVETSPPINg foarares 35 an opoan, u,-'-.fu 1t ermusaion foend betwoen
sl bty pically cither appendad s

paseall the eminion Being modclie:d. %

100 S
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Figurs 1 Near-nriraced image of the L1448 atar forming regicn with
o, of el sl radd, The umonds of the P

vorrenpeasad 1 the tewe i fraced s J Ddae |, H (grees) and K o
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Figure 3 | Schematic illustration of the dendrogram process. Shown is the



Center for Embedded Networked Sensing

* NSF Science & Tech Ctr, 2002-2012
* 5 universities, plus partners

* 300 members

* Computer science and engineering
e Science application areas

Aerial Wire-Network

/ Tower Receiver
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Wireless Raft N
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Science <—> Data

Engineering researcher:
“Temperature is temperature.”

CENS Robotics team

Biologist: “There are hundreds
of ways to measure

temperature. ‘The temperature is
98’ is low-value compared to, ‘the
temperature of the surface,
measured by the infrared thermopile,
model number XYZ, is 98.” That
means it is measuring a proxy for a
temperature, rather than being in
contact with a probe, and it is
measuring from a distance. The
accuracy is plus or minus .05 of a
degree. | [also] want to know that it
was taken outside versus inside a
controlled environment, how long it
had been in place, and the last time
it was calibrated, which might tell me
whether it has drifted..”



Center for Dark Energy Biosphere Investigations

Repository for seafloor cores. Photo: Peter Darch
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International Ocean Discovery Program
lodp.tamu.org

NSF Science & Tech Ctr, 2010-2020

20 universities, plus partners (35 institutions)
90 scientists

Biological sciences

Physical sciences



Self-descriptions C-DEBI scientists

Aquatic chemistry
Aquatic microbial ecology
Astrobiology
Biochemistry
Bioenergetics
Biogeochemistry
Biogeography
Bioinformatics

Biology

Chemical ecology
Chemical oceanography
Deep sea biogeochemistry
Deep sea microbiology
Ecology

Ecophysiology
Environmental chemistry

Environmental microbiology

Genomics

Geobiology

Geochemistry
Geomicrobiology
Geophysics

Hydrogeology

Hydrology

Hydrothermal microbiology
Inorganic chemistry

Marine ecology

Marine geology

Marine microbial biogeochemistry
Marine microbial ecology
Marine microbiology
Metabolomics
Metagenomics

Microbial biogeochemistry
Microbial biogeography

Microbial ecology

Microbial oceanography
Microbial physiology
Microbiology

Mineralogy

Molecular biogeochemistry
Molecular biology
Molecular microbial ecology
Molecular microbiology
Molecular physiology
Paleoceanography
Paleoclimatology
Paleogeomicrobiology
Petrology

Physiology

Plant biochemistry
Sedimentary biogeochemistry

Sedimentary geochemistry Peter Darch
]

Sedimentology UCLA
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Deep sea microbiology
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Genomics
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Institutional re

Browse Data Conservatives report, but liberals display, greater happiness

Conservatives report, but liberals display, greater happiness: Wojcik et al -

Behavioral Happiness - Study 1 data

Principal Investigator(s) : Wojcik, Sean; Hovasapian, Arpine; Graham, Jesse; Motyl, Matt; Ditto, Peter;

I3 snare FEY
wojcik-et-al-behavioral-happiness-study-1-data-26097.dta (application/x-stata) 55839
Extended Properties

Browse variables: sesladdercountry (Subjective SES) v

sesladdercountry:Subjective SES

Category N=1433

Valid Cases Valid N=1431
0 : Lowest R i y—
1 ~3
2 f-24
3 B-s6
4 -2
5 -2
6 -0
7 [ 219 |
8 -4
9 B
10 : Highest f-23

Invalid Cases Invalid N=2
System Missing «2

Citation: Wojcik, Sean; Hovasapian, Arpine; Graham, Jesse; Motyl, Matt; Ditto, Peter. Conservatives
report, but liberals display, greater happiness: Wojcik et al - Behavioral Happiness - Study 1 data. Ann
Arbor, MI: Inter-university Consortium for Political and Social Research [distributor], 2015-02-21.
http://doi.org/10.3886/E26096V 1

Persistent URL: http://doi.org/10.3886/E26096V1

® Download this
dataset

This work is

licensed
under a Creative Commons
Attribution 4.0 International
License.

openlCPSR data are
distributed exactly as they
arrived from the data
depositor. ICPSR has not
checked or processed this
material. Users should
consult the investigator(s) if
further information is
desired.
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The aim of this project is to perform a comparative study of three artworks (bronze casts of Islamic
provenance), to discover evidence of similarities and to get new Insight on their origin.

Probably produced within the Islamic Mediterranean In the eleventh century, the Griffin has incised on its
body a long inscription in Arabic expressing good wishes. Captured by the Pisans, it underwent an
extraordinary transformation: for centuries it was a terrifying, sound-producing guardian figure on top of
the roof of Pisa Cathedral. The present project is focused on the Griffin but also includes alongside it
other bronze animal sculptures such as a Lion and a Falcon. It Is hoped that the interdisciplinary study of
the Griffin will shed light on the significance of such objects in a global Mediterranean culture,

Videos

The Pisa Griffin: an introduction

http://vcg.isti.cnr.it/griffin/

Arte islamica, ippogrifo, Xl sec 03, own work



¢ BEASTS THAT ROARED: THE PISA GRIF|
AND THE NEW YORK LION

Amna Contadini, Richard Camber
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The Composition of the Lion a
the Griffin
Peter Northover

The discussion of the compositions of the two sculg
will be made in the order in which the analyses
carried out, that is with the Lion first, followed b
Griffin. All the analyses have been made by electron §
microanalysis (EPMA) using wavelength dispe
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@ ) Research Data Sharing
/ without barriers

DATA ALLIANCE

Precondition:

Researchers share data



Image source

Lack of incentives to share data

: www.buildingsrus.co.uk/.../ targetl.htm

Labor to document data
Benefits to unknown others
Competition

Control

Confidentiality...
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Lack of incentives to reuse data

ldentify useful data
— Documentation

— Interpretation

— Software

Cleaning
Trust

Credit
Licensing...

http://fyi.uiowa.edu/wp-content/uploads/2011/10/utopia_in_four_movements_filmstill5_utopiasign.jpg
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Consolidating value in data

July 19, 1922. State Library and Archives of Florida.
Flickr commons

Page 105 of "The Street railway journal" (1884);
Flickr Commons
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Australian National Data Service

Bnds”

Find Research Data:
ANDS Home
About ANDS
Our Approach

Better Data: Better
Research

Our Governance

Our Publications

Partners & Communities

Data Management
| Metadata

Discovery, Access, Reuse

Technical Resources

Guides, Training, Support

ANDS Services
News & Events

| AUSTRALIAN NATIONAL DATA $2RvViCE

> ANDS > Better Data

Better Data: Better Research

Why manage data?

* Preserve the integrity of the research

+ Allow data to be made available for others to use
e Assist researchers to reduce the risk of data loss
e Secure continued access to the value in data

Why connect data?

Interlink data to people to projects to publications
Improve the discoverability of data

Tie data to research achievements

Provide richer context for data value

Why make data discoverable?

Enable the demonstration of research excellence

Allow researchers to build upon existing data, instead of recreating it
Foster innovation

Provide the ability to solve big problems across discipline boundaries

Why reuse data?

Verification of research claims

New discoveries from existing data

Integration of sets of data for new analysis

Re-analysis of expensive, rare or unrepeatable investigations
Reduction of duplicated effort

Al site content, except where otherwise noted, is licensed under a Creative Commons Altribution license. Contacl Us
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Ways to pool data

* Centralized data production

—Top down investments in data Baest

—Pooled data resources for the community

* Decentralized data production

llllllllll
Cyclops/Mica2

—Bottom up investments in data

—Local data resources pooled later ggki=- -
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Sloan Digital Sky Survey

Data Surveys Instruments Collsboration Results Education

The Sloan Digital Sky Survey: Mapping the Universe

The Sloan Digital Sky Survey has created the most detailed three-dimensional maps
of the Universe ever made, with deep multi-color images of one third of the sky, and
spectra for more than three million astronomical objects. Learn and explore all
phases and surveys—past, present, and future—of the SDSS.

EXPLORE OUR DATA News

Go to Data Access

Current data: Data Release 12 Jh—Y 4, a0t

SDSS Science Blog

February 27, 2015

February 25, 2015

February 14, 2015



Social Science Surveys

Log In/Create Accouny

LD

Table of Contents

09 o pose
Accen Wotey

Relnind Puntcatgns
Yarighies

Find & Analyze Data

Find Data Search/Compare Varfables Find Publications Resources for Students Get Help
ICT Diffusion and Distribution Dataset,
1990-2007 (ICPSR 23562) I E p S R

Principal Investigator(s): Howard, Philip N., University of Washington; Busch, Laura, This study is provided by ICPSR.

University of Washington; Cohen, Spencer, University of Washington ICPSR provides leadership and
training in data access, curation,
Summary: and methods of analysis for a

This dataset covers the years 1990 through 2007 and contains two types of indicators diverse and expanding social

for the global distribution of information, communication and technology {ICT) sclence research community.
resources. The data includes gind coefficients for the distribution of Internet access

within countries, and a technology diffusion index that weights the distribution of

broadband subscribers, personal computers, mobile phanes, Internet users, and international Internet bandwidth by economic
output. The data are secondary source data... {more info)

Access Notes

» These data are available only to users at ICPSR member institutions. Because you are not logged in, we cannot verify
that you will be able to download these data.

Dataset(s)
Dataset - Download All Files (4.9 MB)
Documentation: Codetook, pdf
Data: SAS SPSS Stata ASCH  Delimited

ASCll + SASSetup  SPSS Setup  Stata Setup

Study Description

Citation
Howard, Pnillp N., Laura Busch, and Spencer Cohen. ICT Diffusion and Distribution Dataset, 1990-2007. ICPSRZ3562-v1. Ann
Arbor, Ml: Inter-university Conseetium for Political and Socist Research [distributar], 2010-03-22, http://doi.org/ 10,1886
/ICPSR23562.v1
Persistent URL: http:/ /doi.org/10,3886/ICPSR23562,.v1

Export Citation:
* RIS (generic format for RefWorks, ErnddNote, etc.)
* EndNote XML (EndNate X4.0.1 or higher)
Funding

This study was funded by:
* Pagples and Practices Group (I1S-0713074)
* National Science Foundation (115-0713074)

Scope of Study

Subject Terms: communications systems, computer use, Information dissemination, information systems, Internet,
technology
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Discovery and Interpretation

dentify the form and content
dentify related objects
nterpret

Evaluate

Open

Read

Compute upon

Reuse

Combine

Describe

Annotate...

44

Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo



Describing and attributing data

* Compound objects

Experiment

| , | Publication and Labnotes |
“ Preprint. | preservation
: / calibration
. I . .
— Observations AN Liteoycle
\ ) s
\ A Lifecycle
\
\
\
\ Manuscript
— S o) I tware
///~\\ analysis p \
’
f BN _ =" Raw dataset ;
| Analysis T E /
| and results by
oo ‘\ Processed g’
dataset
\ o
\ i
\  Models e
L -

e Attribution
— |Investigators
— Data collectors
— Analysts...

* Ownership, responsibility

7 = ¢ e /
R A, ‘ /

Mary Jane Rathbun (1860-194_3), working with crab specimens



https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/
https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/
https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/
https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/
https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/
https://www.flickr.com/x/t/0091009/photos/smithsonian/3321968525/

Metadata

 Metadata is structured
information that describes,

explains, locates, or METADATA IS A
otherwise makes it easier |.|WE "0'“

to retrieve, use, or manage
o TO THE FUTURE

an information resource.
— descriptive
— structural

— administrative

National Information Standards Organization 2004 photo by @kissane


https://twitter.com/kissane/
https://twitter.com/kissane/

Provenance

* Libraries: Origin or source

* Museums: Chain of custody

* |Internet: Provenance is information about
entities, activities, and people involved in
producing a piece of data or thing, which can
be used to form assessments about its quality,
reliability or trustworthiness. (world wide web

Consortium (W3C) Provenance working group)

British Library, provenance record: Bestiary -
caption: 'Owl mobbed by smaller birds'



Reuse across place and time

Reuse by investigator

Reuse by collaborators
Reuse by colleagues

Reuse by unaffiliated others

Reuse at later times
— Months

— Years

— Decades

— Centuries

48

Image from Soumitri Varadarajan blog. Iceberg image © Ralph A. Clevenger. Flickr photo



MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the 21th century, requires a mixture of multidisciplinary skills ranging from an
intersection of mathematics, statistics, computer science, communication and business, Finding a data scientist is
hard. Finding people who understand who a data scientist is. is equally hard. So here is a little cheat sheet on who

MATH
& STATISTICS

Machme learming
St cal modeling
Experment desgn
Bayesan inference

SUNEVISES
random fo

Optmmization: gradient descent and
variaat:

DOMAIN KNOWLEDGE
& SOI'T SKILLS

w 2 about the husiness

Infiuence without authonity

Hacker mandsel

the modern data scientist really is.

PROGRAMMING
& DATABASE

Computes science fundamentals

Seriptng tanpuape e 2 Python

iting packages ep. R

UL amd NoSOI
nal algebi

and paratlel query

MapReduce concepts
Hadoop and Hve/Pig
Custom reducers

Expenence with xaaS like AWS

COMMUNICATION
& VISUAUZATION

a-driven NSRS nio

goplot or kathce

2 0f any of visualzation
55, Toblenw

lduhtmdhﬂuymmmwdwxbbmmt&mofemmmmﬂwbm Our fields of expertise nciude
sﬁﬁydnm@mcuﬂmh&hm:ﬂmﬁem medictive :«ﬂ?wmm %
7 |

data systems: markzting channel insghts i Paid Search, SE0, Sacaal, O

https://github.com/okul
bilisim/awesome-
datascience



Data Curation and Stewardship

Services and tools

Data management planning
Selection and appraisal
Metadata, provenance
Migration

Economics
Infrastructure

http://www.librarygirl.net/2013/08/putting-your-best-foot-forward-tl.html



Research workforce

Breadth of Knowledge

Modern researcher:
Pi-shaped

Classic researcher:
T-shaped

Depth of Knowledge

=y 2
' ®
© ‘D
2. 2.
w2 w2
-E -E
¢ )
= =
o o
(an] A

Stats/Computing

https://jakevdp.github.io/blog/2014/08/22/hacking-academia/



Knowledge Infrastructures

Realm of "Seamiess Astronomy”

Any and all . - Lb‘fa‘dw‘&_ﬁ

A paths to data

J ant -
: r .
Searcns || Google

. P tools of variable :
eraStner¥, utility [ —
a InfoViz tools  namre

’ <
> / | \
5 (¥ g ol "
¢ ‘ awe visam
e S - Asf ¥
of :
B} -
) (

arXiv.org

!Awmbq'nﬂi Standalone Analysis Software :

@ -’ & e91DL

Aty
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Image: Alyssa Goodman, Harvard Astronomy
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Knowledge Infrastructures:
Intellectual Frameworks and Research Challenges

Report of a workshop sponsored by the National Science Foundation and the Stoan Foundation

University of Michigan School of information, 25-28 May 2012

//knowledgeinfrastructures.org

http



Economics of the Knowledge Commons

Subtractability / Rivalry
Low High
Exclusion | Pifficult | public Goods Common-pool
General knowledge resources
Public domain data Libraries
Data archives
Easy Toll or Club Goods Private Goods
Subscription journals | Printed books
Subscription data Raw or
competitive data

Adapted from C. Hess & E. Ostrom (Eds.), Understanding knowledge as a commons:
From theory to practice. MIT Press.



Data Repositories

Directory of Open Access Repositories
Op en DOAR Home | Find | Suggest | Tools | FAQ | About | Contact Us

Proportion of Repositories by Continent - Worldwide

Proportion of Repositories by Continent - Worldwide

B Europe

B North America

I Asia

B South America

B Africa

B Australasia

B Caribbean

B Central America
Other

Total = 2778 repositories

OpenDOAR - 16-Mar-2015

This chart is based on the number of repositories in each Continent. However, some organisations have two or more repositories - over 20 in some cases - and this arguably
skews the results.

For a different viewpoint, please see the equivalent chart for Repository Organisations, in which each organisation only counts once, regardless of how many repositories it
hosts.

For further data, please see the corresponding fable of repositories sorted by country.

Show embedding code

Show legacy chart and embedding code 55
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Conclusions

Defining data

— Representations used as evidence

— One person’s signal is another’s noise
Creating data

— Models, questions, methods

— Domain expertise

— Data science expertise
Collaborating with data

— Documentation, description, identity, linking

— Incentives for release and reuse

— Curation and stewardship expertise
Consolidating data value

— Infrastructure and workforce investments

— Value propositions

— Trust fabric

BIG DATA,
LITTLE DATA,

SCHOLARSHIP IN THE NETWORKED WORLD

Christine L. Borgman




Data Archiving and Networked Services
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