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Technological advances in mediated communication
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Digital

Digital scholarship encompasses the tools, services, and
infrastructure that support research in any and all fields of study.

Scholarship



Neelie Kroes, VP European Commission:

To collect, curate, preserve and
make available ever-increasing
amounts of scientific data, new
types of infrastructures will be
needed. The potential benefits are
enormous but the same is true for
the costs. We therefore need to lay
the right foundations and the
sooner we start the better.

Wood, J., Andersson, T., Bachem, A., Best, C., Genova, F., Lopez, D. R,, ... Hudson, R. L. (2010). Riding the wave:
How Europe can gain from the rising tide of scientific data. Final report of the High Level Expert Group on
Scientific Data. Retrieved from http://cordis.europa.eu/fp7/ict/e-infrastructure/docs/hlg-sdi-report.pdf 5



Open access policies

European Union
— European Open Data Challenge
— Policy RECommendations for Open Access to Research Data in Europe
— Riding the wave: How Europe can gain from the rising tide of scientific data
— OpenAlRE
Research Councils of the UK
— Open access publishing requirements
— Provisions for access to data

Wellcome Trust Supported by

— Open access publishing

— Data sharing requirements wmtrUSt
National Science Foundation

— Data sharing requirements s p [ Sci F 1t
WHERE DISCOVERIES BEGIN

U.S. Federal policy-2013

— Open access to publications

— Open access to data
Policy RECommendations for Open Access to Research Data in Europe
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Big Data, Little Data, No Data:
Scholarship in the Networked World

e Section |: Data and Scholarship
— Ch 1: Big Scholarship, Little Scholarship
— Ch 2: Data-Intensive Scholarship
— Ch 3: What are Data?
e Section Il: The Diversity of Data: Case Studies
— Ch 4: Science: Astronomy, Sensor-networked science
— Ch 5: Social Science: Surveys/Social Networks; Qualitative studies
— Ch 6: Humanities: Digital collections; Buddhist studies

e Section lll Data Policy and Practice
— Ch 7: Supply: Releasing and Sharing Data
— Ch 8: Demand: Reusing and Repurposing Data
— Ch 9: Credit, Attribution, and Discovery - ‘
— Ch 10: Into the Future: What to Keep ' KB

oooooooooooo
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Theories and themes

Open scholarship is the norm

Formal and informal scholarly
communication are converging

Data practices are local




1. Open scholarship is the norm

http://www.ansp.org/~/media/Images/ans/explore/online-exhibits/stories/philosophical-transactions-vl_510.ashx
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Open access publishing
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il @ \ONE Subject Areas | For Authors | About Us
TRANSACTIONS: PLOS J
GIVING SOME
ACCOMPT
P HE RESENT
l,lnde:alrdn;s, S::dics, and Labours & OPENACCESS B PEER-REVIEWED 5’483
OF THE
INGENIOUS RESEARCH ARTICLE VIEWS
IN MANY

CONSIDERABLE PARTS

create account sign in

Q

advanced search

12 205

SAVES SHARES

itnn If We Share Data, Will Anyone Use Them? Data Sharing and Reuse in

W ORLD

Vel 1.
For Ammo 1665, and 1666.

Inthe SAVOY.

Home About Media

MAY 2013
Editorial Recruitment

The OLH is now recruiting editors for each of our disciplinary fields:'If you have academic editorial
expertise and would like to get involved. in open access publishing, please getin ...

Latest News

April 17, 2 omments and
BIS Select Committee on Open Access
On 16th April, OLH Project Director Dr Martin Eve was invited to give evidence at the Business, Innovation and Skills

Committee, which is appointed by the UK House of Commons to examine the administration, expenditure and policy of
the Department for Business, Innovation and Skills (BIS) and its associated public bodies, including Ofcom and the

i 0 Reactions

the Long Tail of Science and Technology

Jillian C. Wallis [E], Elizabeth Rolando, Christine L. Borgman

Get Involved Committees

Comments Related Content

MAY 2013
Roadmap for Technical Pilot

MAY 2013
Editorial Recruitment

Hide Figures
MAY 2013
Forms of Innovation

Search. Q

WELCOME

Welcome to the Open Library of Humanities
(OLH). This site aims to give the background to,
and rationale for, our vision of building a low cost,
sustainable, Open Access future for the
humanities. Please feel free to look around the
site and get in touch if you'd like to be involved.

RECENT POSTS

Roadmap for Technical Pilot

e o

Subject Areas (2]

Data management
Data processing
Oceans

Research laboratories

11



Open dissemination

We gratefully acknowledge support from
the Simons Foundation
and member institutions

Cornell University

Login
Search or Article-id

(Help | Advanced search)
All papers  +

arXiv.org

Open access to 846,777 e-prints in Physics, Mathematics, Computer Science, Quantitative Biology, Quantitative Finance and Statistics
Subject search and browse: | Physics + | [ search | [ Form Interface | | Catchup

29 Aug 2012: Simons Foundation funds new arXiv sustainability model
See cumulative "What's New" pages. Read robots beware before attempting any automated download

Contribute | Browse | Help

ORA
Oxford University
Research Archive

* Astrophysics (astro-ph new, recent, find)

includes: Cosmology and Extragalactic Astrophysics; Earth and Planetary Astrophy
Astrophysics; Solar and Stellar Astrophysics R h publicati
Condensed Matter (cond-mat new, recent, find) f A PL e ar
A o g . rom the University of
includes: Disordered Systems and Neural Networks; Materials Science; Mesoscale & Oxford

Mechanics; Strongly Correlated Electrons; Superconductivity

General Relativity and Quantum Cosmology (gr-qc new, recent, find)

High Energy Physics - Experiment (hep-ex new, recent, find)

High Energy Physics - Lattice (hep-lat new, recent, find)

High Energy Physics - Phenomenology (hep-ph new, recent, find)

High Energy Physics - Theory (hep-th new, recent, find)

Mathematical Physics (math-ph new, recent, find)

Nonlinear Sciences (nlin new, recent, find)

includes: Adaptation and Self-Organizing Systems; Cellular Automata and Lattice ¢
* Nuclear Experiment (nucl-ex new, recent, find)

* Nuclear Theory (nucl-th new, recent, find)

* Physics (physics new, recent, find)

SEARCH conTriBUTE BROWSE e
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Top Downloads Latest Additions

Malcolm David Birdling, (2012). Correction of Nicole Gilroy and Andrew Honey, (2012). The
miscarriages of justice in New Zealand and England.  conservation of two composite Anselm manuscripts
DPhil. University of Oxford. from the twelfth century: two contrasting

John Baines, The Sebekhotpe VIll inundation stela: ~ 2PProaches?:
an additional fragment. Acta Orientalia, 37, 11-20.

Debopam Bhattacharya, Shin Kanaya and Margaret
Stevens, (2013). Are university admissions

lohn Baines, The inundation stela of Sebekhotpe ¥
academically fair?.

VIIL. Acta Orientalia, 36, 39-54.
Mark Irwin, (2013). The synthesis and
characterisation of metal complexes containing
chemically reduced bipyridyl ligand systems. DPhil.
University of Oxford.

Thomas Ouldridge, (2011). Coarse-grained
modelling of DNA and DNA self-assembly. DPhil.

SSRN USER HQ University of Oxford.

Home Search Browse Submit Subscribe Shopping Cart My Briefcase

= | Elina Kilpi, (2010). The education of children of

P — B U 'y i ina 3 3 lucation of ren of
SSRN eL|brary SSRN's Objective and s il Andrea Polo, (2012). Essays in corporate
S er—— C it ts to U immigrants in Finland. DPhil. University of Oxford.
ASSWORD & bttt b restructuring, reputation and law. DPHhil. University of
ecgi nniversary Message from:
e N CHICAGO BOOTH 5 [ Mchas! C. Jensen, ord.
- nstie SSRN Chairman :
P ' KOREA f Keith Hyams and Tina Fawcett, (2013-March/April).
 Research Network @ UNIVERSITY  Sianford kel School Recent Announcements The ethics of carbon offsetting. WIREs Climate

Anthropology & Tol Toj Toj
Tl i neiwly D Wil e SSRN has again been named the
Number 1 Open Access Repository
Cognitive Search Browse in the World (for July, 2012) by the
ScenceNatwork - Ranking Web of World Repositories.

oot Research Paper Series Our thanks to all of the SSRN

‘Goverance Network community who helped make this

Partners In Publishing happen.

Economi

ics.
Research Network

Institution Home Pages

UNDP Human Development Report

Change, 4 (2), 91-98.

Entrepreneurship Office Joins ERN Government &
AR Leading Social Science Bublic Agercy Research Paper
Series /——/—‘\ -
FE o PR Research - Site imized for viewing in mobile devices. Downloads
Delivered Daily Announcing New Cyberspace Law -
Health Student Authors and Intellectual
EconomiNeok 5141 Science Research Network Property Law - Student Authors
Information (SSRN) is devoted to the rapid worldwide ~ eJournals on SSRN
of social science research .
nncvation and is composed of @ number of Announcing IICM 2012 11th Indian
‘Research & Policy Network specialized research networks in each of  Institute of Capital Markets
the social sciences. We have received Conference Online Proceedings on
Leadership several excellence awards for our web SSRN
ResearchNetwork ieo,
Logal Regulatory Institutions Network
‘Scholarship Network Each of SSRN's networks the (RegNet) Joins Law Research
early distribution of research results by Centers Papers
Management publishing abstracts and by
soliciting abstracts of top quality research  Cabitalism & Society Published in 1 2
Marketing papers around the world. We now have EEN Partners in Publishing Journals
ResearchNetwork hundreds of journals, publishers, and
(e institutions in Partners in Publishing that ~ Singapore Management Universit
52 et NatWaI provide working papers for distribution Joins Accounting Research Centers

through SSRN's eLibrary and abstracts
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Open data and open ontologies

The Open Biological and Biomedical Ontologies

Ontologies Resources

Participate

The OBO Foundry is a collaborative experiment involving developers of science-based ontologies who are establishing a set of principles for ontology development with the goal of

creating a suite of orthogonal interoperable reference ontologies in the biomedical domain. The groups developing ontologies who have expressed an interest in this goal are listed below,
followed by other relevant efforts in this domain.

In addition to a listing of OBO ontologies, this site also provides a statement of the OBO Foundry principles, discussion fora, technical infrastructure, and other services to facilitate

ontology development. We welcome feedback and encourage participation.

Click any column header to sort the table by that column. The '.':s link to the term request trackers for the listed ontologies.

OBO Foundry ontologies

Title Domain Prefix File Last changed
Biological process biological process GO go.obo '.'%
Cellular component anatomy GO go.obo '.'2
Chemical entities of biological interest biochemistry CHEBI chebi.obo ‘.".
Molecular function biological function GO go.obo @t
Phenotypic guality phenotype PATO quality.obo g%
PRotein Ontolo: PRO proteins PR pro.obo ’.".
Xenopus anatomy and development anatomy XAO xenopus_anatomy_edit.obo ‘.".
Zebrafish anatomy and development anatomy ZFA zebrafish anatomy.obo '.'% 2013/04/12

OBO Foundry candidate ontologies and other ontologies of interest

Title Domain Prefix File Last changed
Adverse Event Reporting Ontology health AERO aero.ow!
Amphibian gross anatomy anatomy AAO AAO v2 edit.obo @*
Amphibian taxonomy anatomy ATO amphibian_taxonomy.obo
Anatomical Entity Ontology anatomy AEO aeo.obo 2012/06/01
Ascomycete phenotype ontology phenotype APO ascomycete phenotype.obo 2013/05/02
Basic Formal Ontology upper BFO %
Bilateria anatomy anatomy BILA bilateria_mrca.obo
Biological imaging methods experiments FBbi image.obo 2011/05/24
BRENDA tissue / enzyme source anatomy BTO BrendaTissueOBO
C. elegans development anatomy WBIs worm_development.obo

C. elegans gross anatomy

anatomy

WBbt WBbt.obo @t

Quick Links

Mappings between ontologies
Download alternate formats

About the OBO Foundry
Current events
How to join

§.% OBO Foundry paper in Nature Biote
November 2007

Other Ontology Lists

BioPortal (NCBO's ontology repc

Ontology Lookup Service (OLS)
term lookup)

13



Open data collaborations

about search sitemap people donate contact

Humanities and
Social Sciences

& The CIDOC IDOC
m Conceptual Reference Model CR M P

INTERNATIONAL COUNCIL OF MUSEUMS

! Home | TheCIDOCCRM | Activities | People | Resources | FRBRCRM |  External References

' CIDOC CRM Home page
Site Search

@

What is the CIDOC CRM

The CIDOC Conceptual Reference Model (CRM) provides definitions and a formal structure for describing the implicit and

| explicit concepts and relationships used in cultural heritage documentation.
Current Page:

What is CIDOC  The CIDOC CRM is intended to promote a shared understanding of cultural heritage information by providing a common and
CRM | extensible semantic framework that any cultural heritage information can be mapped to. It is intended to be a common language
for domain experts and implementers to formulate requirements for information systems and to serve as a guide for good practice
of conceptual modelling. In this way, it can provide the "semantic glue" needed to mediate between different sources of cultural
heritage information, such as that published by museums, libraries and archives.

Who we are

e | The CIDOC CRM is the culmination of over 10 years work by the CIDOC Documentation Standards Working Group and CIDOC
| CRM SIG which are working groups of CIDOC. Since 9/12/2006 it is official standard 1SO 21127:2006.

WIKI Forum

Official Release

What's New?
H‘Net A[ﬁliates P : P TR I I IR W I W P
more information. R e el e
; East Asian
Partner Programs for Online Book Vendors National 14
online baok & H-Net readers can now earn money for H-Net by Identities:

mukimedia revie»'

mitrmshhacsinm Stlacs Alractlius Crarmm vwvanmndar linbe ot AL



Micro distribution of research objects

Soac | Contasa v | Dataverse A Web Application for Sharing, Citing, @IQSS

™ Analyzing and Preserving Research Data

SEARCH contriBuTE BROWSE NetWOI'k yzing 9 e

Research publications @ HARVARD UNIVERSITY

el L — ™
“Top Downloads Latest Additions
Maloolm Davd Biring, (2012). Correction of Nicole Gioy and Andrew Honey, (2012). The ABOUT SOFTWARE DATA MANAGEMENT GUIDES Q
e e TR e e
John Baines, The Sebekhotpe Vil inundation s;:h ;:’::::.mm _——
Cmemme EEEEEE

TN VIl Acta Orentai, 36, 30-54. sondardoety
S 5 e a0 TS
odelling of DNA and DNA self-assembly. DPhil. lrucinbendion of el cumrytas eucisining
= - s = chomcly i by landsyss.DPHL -
o e A repository for research data that takes
imimigrants i Finland. DPI. University of Oxford. :ﬁ:::: Z“‘Z;nsm‘::;';‘:;‘immm .
— S | care of long term preservation and
e
e good archival practices, while W H Y
= -
. —— - researchers can , keep control of
and get recognition for their data L
9 9 i Dataverse Network?

Supports the sharing of open data and

gshare enables reproducible research. u“‘m

SEARCH Harvard Dataverse Network s THEDATA BLOG
figshare [~ - 9 Search W) TWEET
S h area bl . INETeconomics Six Ways to Separate Lies From Upcoming changes for version 3.5 of Dataverse —
The Harvard Dataverse Network is open to all #Statistics t.co/dgbd TKWzgl via @Bl Qi Network (Subnetworks)

d | scovera ble o ' i : researchers worldwide to share, cite, reuse and 22 hours 7 min ago. Mav 2. 2013

S‘ . n i e i 4 : . \
ol Bl FIRST TIME HERE? — -
UK DATA SERVICE NOW N —
ONLINE \
. After months of planning, the newly / A QUICK GUIDE TO THE ARCHIVE
website on 21 March 2013. / b 2 of 10: We hold thousands of data collections e
for social science research and teaching,

formed UK Data Service launched its I
| quantitative and qualitative

get credit for all your research Tl T L

* WHO GIVES US DATA?
or store it privately for FREE PIPCY VMl Data lifecycle | Finddata | Who are we?
Find out what kind of data are available to you
Find out more
DEPOSITING YOUR DATA FINDING DATA TO USE
" Depositing your data with the Archive ensures that We can help you find data for research and teaching LATEST NEWS & EVENTS
they will be professionally curated and accessible with our catalogue of over 5,000 data collections

L]
| 4 Staff vacancy: Data and Services
DEPOSIT DATA OUR CATALOGUE ﬁg The UK Data Archive is seeking to

appoint a Data
OUR DATA IN USE b OUR SERVICES

-—
=
data promoting
—

= il Labour Force Survey: How does UK Data Service UKDataService Get to know the UK Data Service
the health service distribute P Those who rely on social and
resources equitably... evidence-based research W\/” ‘economic data now ...
iz

ENVIRONMENT ‘OUR DATA IN USE m
EEESSZE Service featured Iy LSE blog
3 — Two leaders from Ié Data

CITING DATA PREPARING YOUR DATA & Service appear as.-
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Open access attitudes

Begets rigour

Prevents fraud
Speeds the pace of research

Begets free riders

Risks misuse and and misinterpretation
Violates the confidentiality of human subjects

Raises conflicts between policies of universities,
funders, publishers, and research partners

| don’t do data

16



2. Formal and informal scholarly communication are converging

Journal
Pblicotions”

*This figure is based on data from a variety of studies and attempts to describe the dissemination
of the contents of a typical research report published by a core psychological journal.

?Indicates that temporal position is based on incomplete data.

" Titles, authors, and abstracts of presentations made at the annual convention of the American Psy-
chological Association are published in the American Psychologist prior to the convention.

‘Data provided by Dr. Charles Bernier, of Defense Documentation Center; TAB—Technical Abstract
Bulletin,

"Data provided by Office of Technical Services.

*On the average, there is considerable delay (26 months) between completion of a thesis and journal
publication of its main contents and, therefore, this event is misplaced relative to time zero.

"If for some reason the manuscript is not published by the first journal to which it is submitted, an
additional delay of approximately one year is incurred before journal publication.

Garvey, W. D., & Griffith, B. C. (1964). Scientific information exchange in psychology. Science, 146, 1655-1659. Figure redrawn by J.C. Wallis for
Borgman, C. L. (2007). Scholarship in the Digital Age: Information, Infrastructure, and the Internet. Cambridge, MA: MIT Press.




Credit for formal scholarly communication

* Quality of content
 Citations to article

e Citations to journal || =
* Reviews of books

* Derived metrics

— Impact factors

Restricted
Audience

— H-index

Garvey, W. D., & Griffith, B. C. (1964). Scientific information exchange in psychology. Science, 146, 1655-1659. Figure redrawn by J.C. Wallis for
Borgman, C. L. (2007). Scholarship in the Digital Age: Information, Infrastructure, and the Internet. Cambridge, MA: MIT Press.



Credit for informal scholarly communication

<!-- Dismount 6.02-->
<Border Grid.Row="16" Grid.Column="22">
<UniformGrid Rows="1" Columns="2">

<Button Grid.Column="8" DataContext="{Binding
<Button Grid.Column="1" DataContext="{Binding
</UniformGrid>
</Border>

<Border Grid.Row="16" Grid.Column="23">
<UniformGrid Rows="1" Columns="3">
<Button Grid.Column="8" DataContext="{Binding
<Button Grid.Column="1" DataContext="{Binding
<Button Grid.Column="2" DataContext="{Binding
</UniformGrid>
</Border>
<Border Grid.Row="16" Grid.Column="24">
<UniformGrid Rows="1" Columns="2">
<Button Grid.Column="0" DataContext="{Binding
<Button Grid.Column="1" DataContext="{Binding
</UniformGrid>
</Border>
<Border Grid.Row="16" Grid.Column="25">

<Button Datalontext="{Binding Path=.ApparatusSymbolItems[dmt_salto_fw_stretched_720]}" /ﬂ

</Border>
<Border Grid.Row="16" Grid.Column="26" />
<Border Grid.Row="16" Grid.Column="27">

<Button DataContext="{Binding Path=.ApparatusSymbolItems[dmt_2_salto_fw_tucked]}" />

</Border>
<Border Grid.Row="16" Grid.Column="28" />

I Analysis

http://3.bp.blogspot.com/-bJ29MM_7Nuk/ |
UBzpOz2]XPI/AAAAAAAAAFA/NDpCD2dWOIE/ \
$1600/GS_Code Example.png ‘.

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. a "
Journal of the American Society for Information Science

and Technology, 61(3): 567-582.

Path=.
Path=.

Path=.
Path=.
Path=.

Path=.
Path=.

| and results

Models

ApparatusSymbolItems[dmt_salto_fw_tucked]}" />
ApparatusSymbolItems[dmt_salto_fw_tucked_180]1}" />

ApparatusSymbolItems[dmt_salto_fw_tucked_360]1}" />
ApparatusSymbolItems[dmt_salto_fw_stretched]}" />
ApparatusSymbolItems[dmt_salto_fw_stretched_188]1}" /> |

ApparatusSymbolItems[dmt_salto_fw_piked_360]1}" />
ApparatusSymbolItems[dmt_salto_fw_piked_548]1}" />

http://datalib.ed.ac.uk/
GRAPHICS/blue_data.gif

Processed
dataset

http://www.itadvicex.com/wp-content/uploads/2013/05/blogs-5.jpg
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Credit for informal scholarly communication

e Altmetrics
— Downloads of articles, preprints, books...
— Tweets and retweets about person, pubs, etc.
— Grants received
— Blog posts
— Citations to data
— Citations to software LI £
— Experimental designs Sclntiic

Lifecycle
— Talks
— Slides
— Figures
— Tables

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.



Data Citation and Attribution

For Attribution—
Developing Data Attribution and
Citation Practices and Standards

Summary of an International Workshop

OUT OF CITE, OUT OF MIND:

THE CURRENT STATE OF PRACTICE, POLICY, AND
TECHNOLOGY FOR THE CITATION OF DATA

CODATA-ICSTI Task Group on Data Citation Standards and Practices

Edited by Yvonne M. Socha

Uhlir, P. F. (Ed.). (2012). For Attribution -- Developing

Data Attribution and Citation Practices and Standards:

Summary of an International Workshop. Washington,
D.C.: The National Academies Press. Retrieved from
http://www.nap.edu/catalog.php?record_id=13564

NATIONAL RESEARCH COUNCIL

NAL ACADEMES

Data Science Journal, Volume 12,
13 September 2013
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Big Data Landscap
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Volume of data

Long tail of data

Number of researchers

Slide: The Institute for Empowering Long Tail Research



What are data?
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Figure 2. Numeric Change in Resident Population for the 50 States,
the District of Columbia, and Puerto Rico: 1990 to 2000
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Date:1/2.07.75
2Zafor

He will grow old in his present house; new house is
for sons - 5 sons. Not sure they wan#t to live in
village. He will only build another if they want him
+o. eS came from Germany and did the plastering. He
arranged the carpentry in Kayseri. Cok para gitti.
{much money went} Has a tractor.

Place:Sakaltutan

Datre:July1980
Zafor:
Household now Zafor and wife; Nazif Unal and wife
and youngest son, still @ poy. They run two dolmufl;
one with a driver from Sileymanti. Goes in and out
once a day. He ge¥s 8,000 3 month. Zafor then said,
keskin de@ile { not sharp - i.e.? not profitable} | said
he did very well on 8,000 TL with only two journeys
a day. Nazif Unal has "bought'" a Durak {dolmufd
stop} from Belediye and works all day in Kayseri.
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Range of data practices

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

process of star formation

Alyssa A. Goodman “, Erik W. Rosolowsky™,
Jers Ksuffmann'~ & Jaime E. Pineda’

Self-gravity plays a decisive role In the final stages of star forma-
tlon, where dense cores (sixe -0,1 parsecs) inside molecular douds
collapse to form star-plus-disk systems’, But solf-gravity's role at
carlier times (and on larger lesgth scales, such as =1 parsec) is
unclear; some molocslsr doud simulatices that du not indude
sclf-gravity t that ‘tesbul £ jon' alone & sul-
ficicnt 1o create & mass distribution of dense cores that resanbles,
and scts, the stellar initiad maw fusction’. Here we repoet 2 "den-
drogrem” (hicraschical trec-diagras:) anadysis that revesls that
sclf-gravity phn & significant rele over the full range of possibde
scales traced by V'CO oluervations in the L1648 molocular doud,
bt not everywhere in the observed reglon. In particelar, more
than 90 per cent of the compact ‘pre-stellar cores” traced by peaks
of dwst emisslon’ are projected on the sky within one of the den-
drogram’s self-gravitazing ‘leaves’, As these peaks mark the loca-
tlons of already-forming stary, or of those probably about 1o form,
» self-gravitating cocoon seems a critical condition for thelr exist-
ence, Turbulent fragmentation simulations withows self-gravity—
even of unmagnetized Isothermal material—can yield mass and
velocity power spectea very similar to what is ebserved i douds
like L1448, Bot & dendrogram of such & simulation” shows that
nearly ol the gas in it (much more thas in the observations)
appears to be sell-gravitatiog, A potestially sigeificant role for
gravity in ‘noc-aclf-gravitating' simulations suggpests incomistescy
in simalation svemptions and cetpet, and that it is necesary 10
include scl-gravity in any reslintic sisvalation of the star-formation
process on subparses scales,

Spectral-line mapping shows whole maolecular coods (typically
tens to hundreds of parsecs across, ané surrounded by atomic gas
10 be mungieally self-gravitating'. When at PO are made to forther
beezk down Souds nto pieces wing pmeniation’ rou
sell-gravitaling structures are slways d on whatever scale is
sasmpled™’. But no oluervational sudy to date has succensfully wsed
cae spectral-line data cobve %0 atady how the role of self. gravity varies
o & function of scale s=d ividual region.

Most past stroctore sdentification i molecular chouds has been
expiicitly mon-hierarchical, which makes difficult the guantification
of phywical conditicas on multiple scales vsing a single data set
Consder, for example, the often-msed algonthm CLUMPFINDY. In
three-dimensional {10 spectral-line data cubes, CLUMPFIND oper
ales as 2 watershad segmentation ahgorithm, idestfyieg Jocal muxinms
in b position-positica-velodily (p-p-v) cube and auigning scacly
emisiion 10 cach Jocal maximum. Figure | gives & two-dissensional
regon, and Fy 2
mduda 2 CLUMPH \l‘ dexnmmpostnn ul 2 hwed on " CO elmerve-
ticess. As with any algorithen that does net offer hicschically neited oe

210, JOME

inditons, within an in

Michkelle A Borkin't, Jonathan B. Foster’, Michsel Halle'*,

overlapping features as an opton, spnificant emission foend between
preeninent clussps i typically cither a3 1,:11.3‘\. %0 the nosrest dump or
terned into 4 sl uvaadly ‘patdological’, festure nealad 10 e2com.

pass ol the eminvccn being modeled. When applied 10 molecular-lise
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Warat immge

{ {grees) and K (red), and

CO1-0) erminmon”,

of the molecalsr gaa d'n( lizex of sight, rogandion of distance or
velocty. The region withis the yellow box immediately wirmocading the
prosostars has deen inuped trore deeply in Die near infrased {using Calr
Alto) than the semsminder of The bax [IMASS dats colv), sevealing peatosian
an well ax the wantered stardight krown an ‘Cloadibine''' and cutflows
which appeear coungr in this codour scheree), The rd Dal labels
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Figure 3 | Schematic illustration of the dendrogram process. Shown is the



Sensor networked science
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6. Generally speaking, do you usuz

Social science data

Learn How to Build Applications with the Twitter API

RESFPONSE

Strong Democrat

Not very strong Democrat

Independent, close to Democrat

Independent (Neither, No response)

Independent, close to Republican

Not very strong Republican

Strong Republican

Twitter API

Other party, refused to say

Don'tknow

Up and Running

No anawer

see Appendx D: Recodes, for ongt
wcross surveys. If planning to perfor

Jo. 56.

O’REILLY*

Kevin Makice

ndependent, or what?

‘COL:
240
1994 [1998  [1998 [aLL
7| az3| a0 370 604s
11| saa| 577 507 875
0| 341 38|  340[a.581
5| 360 457 477 4882
8| 282 258 244[3379
a| 519|500 484 6,265
o| 321| 307 23093470
7| aa] a3 s3] sa0
ol o of o 10
ol a4 8] g 1ss
Appendx N for changes
G55 Methodological Report

http://dss.princeton.edu/images/gss.gif
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Zacchetti, S. (2005). In Praise of the Light: A
Critical Synoptic Edition with an Annotated
Translation of Chapters 1-3 of Dharmaraksa’s
Guang zan jing, Being the Earliest Chinese
Translation of the Larger Prajnaparamita.
Tokyo, Japan: The International Research
Institute for Advanced Buddhology, Soka
University. Retrieved from http://
iriab.soka.ac.jp/orc/Publications/BPPB/
index_BPPB.html

Sleie] S- LT

§ 166
(7% 1% 140
n

§1.67

(1% 1-2)

(hahe 2-0)

PDF Version: BPPB VIII (2005)

SYNOPTIC EDITION OF THE GUANG ZAN JING ~ CHAPTER 1: YEIRAL

—IREBT-HL - RAHREL0L
8~ f05¢ ~ 2055 ~ A0k ~ f0kk - ZER]
O FERE - FTR0 -

— DB RN - AORTT AR
# e

— VR RS - TRt
BB =1 - TRREMBTE » MER
EWRTE - BERERSS » SRIGHONE

"0 carvasattviié . yad uta: not in PD & PSL.

11 PG wrongly repeats verbatim this latter

karmantajivia
virahitakudalakayavinmanas-
karmantajiviid'® ca bhavanti sma

PG 4r 4-5 (S 18, 2219, 1, PD 10, 1-2; PSL
ki a 4-5); sarvasatviié ca sarvasatvesu
samacittd abhQvan® yad uta''®
matapitybhratrbhaginisamacittah
mitrajidtisahayasamacittah'"!

PD 10, 2-3 (PG 4r 56, 8 19, 2-3, PSL ka a
5): dasakudalakarmapathasevinad ca
bhavanti sma''?/brahmacarinah
gucayo nirimayagandhah'?

PG 4r 6-8 (PD 10, 3-8; PSL kaa 5-6, S 19,
3-8): sarvasatviis tasmin samaye
sarvasukhasamarpita abhQvan*
evamriipena sukhena samanviigatiis''
tadyatha {s}
trtiyadhyinasamapannasya bhikgoh
sukham sarvasatvid ca tasmin samaye
evamr{lpayé prajiiayd samanvigati
abhtivan* yad evam jainamti sma''’ ¢
sidhu danam sidhu damah sadhu
samyyamah!'¢ sidhu satyam e sadhv
apramidah sadhu maitri sidhu
karuna sidhv avihimsa
pranibhiitesu''” ¢

PD 10, 2 and PSL have at this point a longer reading:

mitrimatyajfitisilohitasamacitts. Note that S has all the words construed as one compound.

113 PG 4r 56 & S 19, 2: dadakudalakarmapa(tha)samanviigats [S without daga-] abhivan.

V13 PG 4r 6, S 19, 3 and PSL k# a 5: niramagandhih, which seems to be the correct reading; after this
word, PG & S + sarviikuéalavitarkavigatah.

'4PD 10, 4 & PSL k#a 5: \dpéam sukham pratilabhante sma.

1% yad .. sma: PD 10, 6 & PSL k4 a 6: yad anyabuddhakgetrasthd buddha bhagavanta evam
[PSL + udinam) udanayanti sma.

116§ 19, 7. samyamah.

117 gadhu danam ... pranibhatesu: PD 10, 7-8 & PSL k4 a 6: sidhu damah [PSL + sidhu éamah]
sddhu sampyamah sadhu clrno brahmacaryyviisah sidhu pranibhQtegv avihimseti.
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4. Open access to data is a paradigm shift

Realm of "Seamtess Astronomy”
L iterature —

Any and all

paths to data
imost
I exdlusively ADS 245
MAST “Virtual
. Observatory”
° tools of variable Advanced
TerraSelrjvS(Zi: utility Search &
InfoViz tools -

......
ASTRONOMY

/ \
Standalone Analysis Software

-’ £ s21DL
Gy F oy i3 )
\ 7/ \_ y' . 4

s
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The Conundrum of Sharing Research Data

If the rewards of the data deluge are to be reaped, then
researchers who produce those data must share them,
and do so in such a way that the data are interpretable
and reusable by others.*

*Borgman, C.L. (2012). The Conundrum of Sharing
Research Data. Journal of the American Society of
Information Science and Technology, 63(6):1059-1078

http://www.tzanis.org/tzanisblog/archives/images/push-pull-thumt3jpg




Research practices

* Goalis publications that report the research
* Goal is data that are reusable by others

L terature ——.

36
Slide: Alyssa Goodman, Harvard



Data practices and reusability

Industrial methods Artisanal methods

Replication Interpretation



Degrees of reuse

Reuse by investigator
Reuse by collaborators
Reuse by colleagues

Reuse by unaffiliated others

Reuse at later times
— Months

— Years

— Decades

— Centuries

http://chandra.harvard.edu/photo/2013/kepler/kepler_525.jpg



Data reuse is difficult

I d e n tify . ‘ plos.org create account sign in
. @ PLOS ONE Subject Areas | For Authors | About Us Q
Retrieve &
advanced search
O p en & OPENACCESS P PEER-REVIEWED 5,483 1 12 205
R e a d RESEARCH ARTICLE VIEWS CITATION SAVES SHARES

If We Share Data, Will Anyone Use Them? Data Sharing and Reuse in

Inte rpret the Long Tail of Science and Technology

EV a I u at e Jillian C. Wallis [E], Elizabeth Rolando, Christine L. Borgman

Compute upon ™
Replicate - —
Combine =4 e Sibectinss @
Describe D ===y = —
Annotate . .
License/rights e

Provenance

Trust

. . Wallis, J. C., Rolando, E., & Borgman, C. L. (2013). If We Share Data, Will Anyone Use
Attribution...  Them? Data Sharing and Reuse in the Long Tail of Science and Technology. PLoS ONE,
8(7), e67332. doi:10.1371/journal.pone.0067332 39



Supply and demand

Supply = o Demand =
continuity, | 4 Pemne Supply investment,
trust risk

- Market-clearing price

Low - > 4
Quantity i

http://www.imf.org/external/pubs/ft/fandd/basics/images/suppdem_cht.jpg 40



Infrastructure and incentives

 Knowledge infrastructure investments
— Data archives
— Tools, services, support
— Data curation workforce
— Data management training
— Digital libraries

e Alignment of incentives
— Data release
— Data reuse
— Publishing
— Grants and funding
— Credit and promotion

http://2.bp.blogspot.com/-fzIYX9zpcUU/TOkAuG83FGI/AAAAAAAAAKg/hgaotz3E--A/s1600/infrastructure.jpg



10 Simple Rules for the Care and
Feeding of Scientific Data™

Love your data, and let others love it too.

Share your data online, with a permanent identifier.
Conduct science with data reuse in mind.

Publish workflow as context

Link your data to your publications as early as possible.
Publish your code (even the small bits).

Say how you want to get credit for your data (and software).
Foster and use data repositories.

O 00 N Uk WDNRE

Reward colleagues who share their data properly.

[ERY
o

Help establish “Data Science” and “Data Scientists” as vital.

*Goodman, A.; Pepe, A.; Blocker, A.; Borgman, C.L., et al, (in review), PLOS Computational Biology



Theories and themes

Open scholarship is the norm

Formal and informal scholarly
communication are converging

Data practices are local




Conclusions: What to Keep

1. Open scholarship is the norm
— Publications

nnnnnnnnnn
oooooooooooo
MMMMMMMMM

— Links between research objects

2. Formal and informal scholarly
communication are converging
— Fixed research objects
— Dynamic research objects
— Context and relationships

44



[}
b Virtual observatories
Collaboratories
B Publishing ~ Web 2.0
Satellites Recommendation engines

Sciences Broadcast med® g '
Mathematics ~ Facto
Texts Mass
Economies

Joint A/graphics

!

3. Data practices are local ' Y =

— Industrial processes: data archives
— Artisanal processes: orphaned data

4. Open access to data is a paradigm shift
— Conduct research with reuse in mind
— Start — not end — with digital library services
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