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Gustave Dore, Rime of the Ancient Mariner, Woodcut, 1798



Day after day, day after day,

We stuck, nor breath nor motion;
As idle as a painted ship

Upon a painted ocean.

Water, water, every where,
And all the boards did shrink;
Water, water, every where,
Nor any drop to drink.

Stanzas from
The Rime of the Ancient Mariner
Samuel Taylor Coleridge, 1798

Gustave Dore, Ancient Mariner lllustration, 1798
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Big Data, Little Data, No Data:
Scholarship in the Networked World*

e Part|l: Data and Scholarship
— Ch 1: Provocations
— Ch 2: What Are Data?
— Ch 3: Data Scholarship
— Ch 4: Data Diversity
e Part Il: Case Studies in Data Scholarship
— Ch 5: Data Scholarship in the Sciences
— Ch 6: Data Scholarship in the Social Sciences
— Ch 7: Data Scholarship in the Humanities
* Part lll: Data Policy and Practice
— Ch 8: Releasing, Sharing, and Reusing Data
— Ch 9: Credit, Attribution, and Discovery
— Ch 10: What to Keep and Why

*C. L. Borgman (2015, January) MIT Press

BIG DATA,
LITTLE DATA,

SCHOLARSHIP IN THE NETWORKED WORLD

Christine L. Borgman




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
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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
— Open access to publications
— Open access to data
European Union
— European Open Data Challenge Supported by

— OpenAlIRE wellcometrust

Research Councils of the UK

« National Science Foundation
~ WHERE DISCOVERIES BEGIN

7! {“ Australian Government

Cabrtd ¥ National Health and Medical Research Council

Policy RECommendations for Open Access to Research Data in Europe

— Open access publishing
— Provisions for access to data
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l AUSTRALIAN NATIONAL DATA SEAVICE

Find Research Data:

ANDS Home > ANDS > Better Data

AP ANDS Better Data: Better Research

Our Approach

Better Data: Better Why manage data?

Research
* Preserve the integrity of the research
B « Allow data to be made available for others to use

Our Publications o Assist researchers to reduce the risk of data loss
e ———— e Secure continued access to the value in data

Our Governance

Partners & Communities
Data Management Why connect data?

Motadata Interlink data to people to projects to publications

Improve the discoverability of data
Tie data to research achievements
Provide richer context for data value

Discovery, Access, Reuse

Technical Resources
Guides, Training, Support

Why make data discoverable?

ANDS Services

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

News & Events

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 Aftribution license. Contact Us




EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY POLICY
WASHINGTON, D.C. 20502

February 22, 2013

MEMORANDUM FOR THE HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES
FROM: John P. Holdren 4_;.
Director

SUBJECT: Increasing Access to the Results of Federally Funded Scientific Research
J Policy Principles

The Administration is committed to ensuring that, to the greatest extent and with the fewest
constraints possible and consistent with law and the objectives set out below, the direct results of
federally funded scientific research are made available to and useful for the public, industry, and
the scientific community. Such results include peer-reviewed publications and digital data.

Scientific research supported by the Federal Government catalyzes innovative breakthroughs that
drive our economy. The results of that research become the grist for new insights and are assets
for progress in areas such as health, energy, the environment, agriculture, and national security.




Chinese science gets mass transformation

Teamwork at centre of Chinese Academy of Sciences reform.
David Cyranoski
23 September 2014

BEIJING

\ Rights & Permissions

Pang Xinglei/Xinhua Press/Corbis



@ ) Research Data Sharing
/ without barriers

DATA ALLIANCE

Precondition:

Researchers share data



Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
Repository: Smithsonian Institution Archives 11



http://photography.si.edu/SearchImage.aspx?id=5799
http://photography.si.edu/SearchImage.aspx?id=5799

Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
Repository: Smithsonian Institution Archives 12
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Functions of Scholarly Publications

Internet Archive Book Images

Image from page 477 of "The five great
monarchies of the ancient eastern
world; or, The history, geography, and
antiquites of Chaldaea, Assyria, Babylon,
Media, and Persia" (1862)

* Legitimization
— Authority, quality

— Priority, trustworthiness
* Dissemination

_ Awareness Public Schools Athletic |
— Diffusion Senie [between ca
_ PUbIICIty 1910 and ca. 1915]
* Access, preservation, curation
— Availability
— Discovery
— Retrieval
— Persistence

Borgman, C.L. (2007). Scholarship in the Digital Age:
and the Internet. MIT Press. powell Library, UCLA



Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
Repository: Smithsonian Institution Archives 15



http://photography.si.edu/SearchImage.aspx?id=5799
http://photography.si.edu/SearchImage.aspx?id=5799

Responsibility

Publications are
arguments made
by authors, and
data are the
avidence used to
support the
arguments.

MIT Press




Responsibility

* Publications
— Independent units
— Authorship is negotiated

* Data
— Compound objects
— Ownership is rarely clear
— Attribution

* Long term responsibility: Investigators

hudsonalpha.org

* Expertise for interpretation: Data collectors and analysts

Pisa Griffin Image: Arte islamica, ippogrifo, Xl sec 03, own work



Attribution of data

* Legal responsibility

— Licensed data @Creative
— Specific attribution required commons

e Scholarly credit: contributorship

“Author” of data
Contributor of data to this publication
Colleague who shared data
Software developer

Data collector

Instrument builder

Data curator

Data manager

Data scientist

Field site staff

Data calibration

Data analysis, visualization
Funding source

Data repository

Lab director

Principal investigator
University research office
Research subjects

Research workers, e.g., citizen science...

"Creative Commons is a
non-profit that offers an
alternative to full
copyright.”

creativecommons.org

Briefly...

Attribution means:

You let others copy, ®
distribute, display, and

perform your copyrighted

work - and derivative works based

upon it - but only if they give you
credit.

For Attribution -- Developing Data Attribution and
Citation Practices and Standards: Summary of an
International Workshop. Washington, D.C.: The
National Academies Press. 2012




Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
Repository: Smithsonian Institution Archives 19
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What are data?
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Marie Curie’s notebook aip.org

Date:1/2.07.75 Place:Sakalrutan

Monthly Mean: f17_ssmis_201207v7.nc 2afor

fore s aset | 0z oo || zotz07 He will grow old in his present house; new house is
=~ T ALl : " for sons - 5 sons. Not sure they wan#t 1o live in

village. He will only build another if they want him

to. S came from Germany and did the plastering. He

arranged the carpentry in Kayseri. ok para gitti.

{much money went} Has a tractor,

i Figure 2. Numeric Change in Resident Population for the 50 States,
AK the District of Columbia, and Puerto Rico: 1990 to 2000

BREKEEEEEEEEEEEE

Gowmrar Cloud Liquid Water  2012.07 i Raln Rate 201207
L HI Tt s h

Datre:July1980 Place:Sakaltutan

Zafor:

Household now Zafor and wife; Nazif Unal and wife
and youngest son, still @ poy. They run two dolmufd;
one with a driver from Sileymanti. Goes in and out
once a day. He gets 8,000 a 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
T a day. Nazif Unal has "bought" a Durak {dolmufl

e e ncl.ucar.edu stop) from Beledive and works all day in Kayseri
http://www.census.gov/population/cen2000/map02.gif
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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. Rosolowsky™ ', Mickelle A. Borkin't, Jonathan 8. Foster’, Michasl Halle',

Jurs Ksuffrnann'” & Jaine E. Pineda’

Self-gravity plays a decisive role in the final stages of star forma-
tlan, where dense cores (sixe ~0,1 parsecs) inside molecular couds
collapse 1o foem star-plus-disk systemae’, Bus solf-gravity’s role as
carlier times (and on langer lesgth scales, such a8 =1 parsec) is
unclear; sume molecular doud simulatices that do not indode
self-gravity sugpot that ‘tesbolent frggnentation’ alone & sul-
ficient to create & mass distzibulion of desse cores that resanbles,
and scts, the atellar initisd s function’. Here we repoet 2 'den-
drogram” (hicraschical tree-diagras:) saadysis that revesis that
sclf-gravity pleys & significast rele over the full range of possible
scades traced by VCO observations in the L1648 moloculer doud,
bt not everywhere in the observed reglon. In particular, more
than 50 per cent of the compact ‘pre-stellar cores’ traced by peaks
of dwst emimslon’ are projected on the sky within ane of the den-
drogram’s self-gravitazing ‘leaves”. As these peaks mark the loca-
tlons of already-forming stary, or of those probably about 10 form,
a self-gravitating cocoon seems a critical condition for their exist-
ence, Varbulent fragmentation simulaticos withowe self-gravity—
even of unmagnetized isothermal material—can yield mass and
velocily powes spectes very similar to what is cbserved s douds
like L1348, But & dendrogram of such & simulation” shows that
neaely ol the gas in it {much more thas in the observations)
appears %0 be sell-gravilaling. A potentially significant sole for
gravity in ‘noadf gravitating simulaticas suggests incomsislency
in siesclation swcmptions and cctpat, and that i is necesary 1o
indlode sl gravity in any realistic siosel of the star-for
process on subparses scalles.

Spectral-line mapping shows whole molecular cloods [(typically
tens 1o hundreds of parsecs across, and surrounded by atomic gas
10 be mangeeally self-gravitating'. When at ot 2re miade to farth,
beezk down Souds aite picces wing Wy
self-graviteling structures are alwiys d on whalever sczke is
*L Bt oo oluervetional study Lo date has succesfully waed
cac apeciral-line data o staaly Bos e role of self gravity vasies
ab 2 function of scale sl conditons, within an individusd segon

Mo past stroce entification m modecular chouds has been
expicitly zon-hierarchical, which makes difficult 1he guantification
of physical conditicas on mudtiple scales udng a single data set
Consider, for example, the often-med 2igorithm CLUMPFINDY. In
three-dimengonal { 1) spectral-line data cubes, CLUMPFIND oper
ales as & watenbel segnentation slgoeithm, idest¥yieg ool macing
in e poaition-poaiticn-velocily (p-por] cube and anigning =casly
on 1o each Jocal maximum. Rgare 1 givel & two-desensional

uative’ routng, so

overapping feateres as an opoon, spaificant emision fosnd betwern
pre it clusmeps i typecally cither appendad 1o e nossrent Gamp ur
verned info 4 kel uvead ological, ferture nealad 1o escom.
pass 2 the emisien being miodelied. When gpplied to molocber-lise

10«05
- »

Fipre 1| Nesrnirared image of the L1448 star-forming reglon with
compues of moleciiar eevigsion awertaid, The chunoeds of the i
e oar - infrared bands ) Mibael, H (green) and X
f integrated fxtesaky are fom OD{1-0) ermbanar’,
Entegrated intessiy i ¢
Supplerrermary Lk
of ‘a1’ of the moleouler gas along lizer of ught, sogardion of distance or
velocky. The region withis the yedlow box izmechatcly warmocading the
promostars I Seen knuged coore deegdy in Die nenr infrond Laing Caar
AlTior) thasy the e v of The bk [IMASS data 0oy ), eevealing peatosing
as wel! ax the wantered stardight keown a Cloadibing''' and satfiown
wogr (o this codour scherse ), The four d Dl lbseds
g s grevitatiog Cerae gos, 4 idenified ba 1he
dendoogram szalyns, and the leaves they sdextify arc Sat shown in Ng. 2a.
Asterisky xbow the locstions of the four most proonest enbdedded yourg
shars o e
word yelorm drches show the milionetee Just emisson peaks idermified as star
forrzing oc ‘peemsclar’ coean’
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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
* Science application areas

/ Tower Receiver

o

t
Wireless i

Raft
Sensor \
: / Buoy

Lake i k

| s




CE'*IS CENS data variation

CENTER FOR EMBEDDED NETWORKED SENSING UCLA USC UCR CALTECH UCM
Sensor Collected Sensor Collected
Proprioceptive Data Performance Data

. d

Conductivity PAR
Awake time

. Wind duration Flow Wind speed
Heading Fault detection

Wind direction = Water potential Leaf wetness _
Roll/pitch/yaw Neighbor table

Soil moisture Humidity Sap flow Bird calls
Packets transmitted
Motor speed Rainfall LandSat images Mosscam Water temp
Packets received
ORP CDOM
Rudder angle Calcium pH  GPS/location Time Battery voltage
CO2  Temperature Chloride Water depth Routing table
Ammonium Nitrate Chlorophyll

Ammonia Phosphate

Sensor Collected

Application Data
PP Mercury Organism presence  Nutrient presence Har_1d C_:O”eCted
Application Data

Borgman, et al. (2007). Drowning in Organism concentration Methylmercury
data: Digital library architecture to
support scientific use of embedded
sensor networks. JCDL

Nutrient concentration



Documenting Data for Interpretation

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

-

gy 2 T
= w o
e -

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



Social science data

6. Generally speaking, do you usually think of yourself as a Republican, Democrat, Independent, or what?

RESPONSE IPUNCH ‘YEAR ‘gfot
[ [1972-82 ||19828 ||1983-87 |[1987B |[1988-91 |[1993 |[1994 |[1998 |[1338 |[aLL
Strong Democrat [ o 2197 14z 1271|151 ssa| 227|| 423| 400 3706046
Mot very strong Demaocrat | 1| 3as2|| 109 1ess|| s9]| 1282 321 44| s77| 597 (3756
Independent, close to Demaocrat | 2| a7es|| 44| ana | 51 57¢| 190 341 356 349 (4521
Independent (Neither, No response) | SIIREES) 20| gs5s| 32| 721)| 205/ 389 457 477||dse2
Independent, close to Republican | a| 1106 | 8| 743 | a| 571|| 1s8|| 282| 2s8|| 2443379
Mot very strang Republican | 5| 2011 g| 12sa| 15| 1470 209| 519 S00| 4846265
Strong Republican [ 5| 1009 | g| 751 2|  es2| 130 321 307 2393470
DOther party, refused to say | 7| 243 o 75 | 1| sa| 17| 44|  az| 63| 530
Don't know | g | 10 | o o o 0| 0| 0| o o) 10
Mo anawer | g 54 | 4| 29| | 15 | o a4 & | a/| 188

see Appendo: D: Recodes, for onginal question format and method of recoding. See Appendoz N for changes
wross surveys. If planning to perform trend analysis with this vanable, please consult G55 Methodological Eeport
Jo. 56.

http://dss.princeton.edu/images/gss.gif 27



6. Generally speaking, do you usuz

Social science data

Learn How to Build Applications with the Twitter API

RESFPONSE

Strong Demoor_at

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't knqw

Up and Running

No ananer

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

Jo. 56.

O'REILLY*

Kevin Makice

ndependent, or what?

‘CDL:
240
1994 1998 [1998  [aLL
7| a2z 400  a70e046
1 saa|  s77| 507 [3.756
0| 34| 386 340 [assd
5| 3689| 457 | 477 |a882
8| 282 258 244/3.379
a| 519 500 484 5,265
0| 321 307 2393479
7 a4 a3 s3] s30
of o of o 10
o ae| 8 g 1ss
Appendx N for changes
G55 Methodological Report

http://dss.princeton.edu/images/gss.gif

28



CLA:RQS data

Home Objects People SPARQL Search

CLAROS Data

The CLAROS Data service provides a RESTful interface for the data of the CLAROS Project, and complements the CLAROS
Explorer.

This service provides metadata about archaeology and art in machine-readable formats such as RDF, JSON and KML.

The data for the CLAROS project are modelled using the Erlangen OWL-DL 1.0 implementation of the CIDOC Conceptual
Reference Model using the http://purl.org/NET/crm-owl# namespace.

You can use the Objects and People views to start exploring, or try your hand at a SPARQL query.

Hosted by the University of Oxford's e-research centre, OeRC

This interface was built using Fuseki, humfrey, and a tweaked frontend, all open-source software.

http://data.clarosnet.org/
29



The Pisa GHifh Project

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
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Brick inscribed with the Sutra on Dependent Origination Gorakhpur district, late
5th century - early 6th century AD. Ashmolean Museum

31



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|

§ L66
(147 251 40
n

§1.67

(1% 1-3)

§ 168
(4t 2-0)

PDF Version: BPPB VIII (2005)

SYNOPTIC EDITION OF THE GUANG ZAN JING - CHAFTER 1: YCIRSL

—REBT-FL - BRASFHREL0L -
8 ~ 2050 ~ 2035 ~ 20%p ~ 40k » FER
O SRR - HFTRC -

— IR - PORTT » MR
i o

— VR RS TR
B =1 - TRREMBTE - MER
EWRTNE - MRS o SRIGFONE

110 sarvasattviié . yad uta: not in PD & PSL.

11 PG wrongly repeats verbatim this fatter

karmantajiva
virahitakudalakayavinmanas-
karmantajiviid'” ca bhavanti sma

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

PD 10, 2-3 (PG 4r 5-6, 8 19, 2-3, PSL ki a
5): dadakudalakarmapathasevinad ca
bhavanti sma''?/brahmacarinah
gucayo niramayagandhah'

PG 4r 6-8 (PD 10, 3-8; PSL ka s 5-6; 8 19,
3-8): sarvasatviis tasmin samaye
sarvasukhasamarpitd abhovan*
evamrQpena sukhena samanviigatiis''
tadyatha {s}
trtiyadhyinasamapannasya bhiksoh
sukham sarvasatvid ca tasmin samaye
evamrQpayi prajiiayd samanvigatii
abhoivan* yad evam jinamti sma''’ ¢
sidhu ddnam 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”

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

113 PG 4r 56 & S 19, 2: dadakudalakarmapa(tha)samanvigats [S without dada-] abhlivan.

1Y PG 4r 6, S 19, 3 and PSL k4 a 5: nirimagandhih, which scems o be the correct reading; after this
word, PG & 8 + sarviikuéalavitarkavigatah,

VM PD 10, 4 & PSL k4a 5: dpéam sukham pratilabhante sma.

1% yad .. sma: PD 10, 6 & PSL k# a 6: yad anyabuddhakgetrasths buddhs bhagavanta evam
[PSL + udinam) udinayanti sma.

116819, 7: samyamabh.

117 gadhu dainam .. pranibhatesu: PD 10, 7-8 & PSL k4 a 6: sidhu damah [PSL + sidhu éamah]
efidhu samyamal sadhu elrpo brahmacaryyviisah sddhu pranibhQtesv avihimseti
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Brick inscribed with the Sutra on
Dependent Origination Gorakhpur
district, late 5th century - early 6th
century AD. Ashmolean Museum

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, January). Big Data, Little Data, No Data: Scholarship in the Networked World.
MIT Press 4



Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
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Incentives

* Publications that report the research

Vs.
e Data that are reusable by others

L iterature ——.

Image: Alyssa Goodman, Harvard Astronomy
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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.



Metadata

e Metadata is structured
information that describes,

explains, locates, or METADATA ISA
otherwise makes it easier |.IWE m“'E

to retrieve, use, or Manage
tion T0 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

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



Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

 Open data
* Knowledge infrastructure

Persistent URL: photography.si.edu/Searchimage.aspx?id=5799
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Open Data - 1

* 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

Open Data Commons. (2013). Home page. http://opendatacommons.org/
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/FontBBox [2048 -1164 1 index div -628 2 index div 4096 3 index div 2062 5 -1 rol
/sfnts [<
74727565000900000000000063767420000000000000009C000007DA6670676D0000000000000878
019901AC01C101C501C901E101F601F601F60222022202280236023F024302460267028502850294
01160125011800EAOOEAOOAEOOOOOO3EOSBB008A04D70053003FFF8CFFD500150028002200990062
B200402F2B59B002602D2C21B0C051580C6423648BB81555621BB200802F2B59B002602D2C0C6423
BS8FF80B30809341CB8FF8040E80809343609352F4A0959045809A7090626062B082C0B280C281328
D4401E091202550C0C047F180118401112025518401D1D02551810251E073C2C04002FED3FEDC42B
170003020913141500215902071B25090B1E0505262500180C0D0D0655180210100655180CB8FFF8
1F1E4A62A1A4FB432E7900020044FFE40405058E001F002D024BB1020243545840262F4010100255
2F2B2BDD2B2BC01112392F2BCDDOCDO03FEDS5DC45D5D2B323FED12392F5D5D5DCD31301B4019125F
11242517012B50100110302A2912110608070A101B011BB80152B38F2D012DB802F6B2012A2BB801
025D5972103C103C1112173911123939111239011112393912393931304379407A4B573A4524351C
2D602D702D04802D902D02B02D01002D102DC02DD02D042D6037A67F182B10F65D5D71723CFD3C10
FFEAB40COC02550CB8FFE2B40D0D02550CB8FFD6B4101002550CB8FFDEBS0FOF02550C05BD03E200
2F2F2F3FDDCD3F3F10ED10ED313001B00D4B5458BF0046FFE80045FFE8Q0O02FFFE80030FFE8B51A18
1010065529B8FFF2B70F0F0655292935341112392F2B2B2BDD2B2B2BC01112392F2B2B2BCD2B2B2B
3236353427260200D07E6B76CF7FCF7A677DCC53356B429F82617E694703AF9E87AF7BFC80A58BAD
961A9C1E9621982A9E2BA816A61AAB1CAD2BB916BE2BCD2BDA2BEC2BFB2B2A202D732573288F1397
201A01601A701A021A120B003FC45D5DEDSDSD2F3FC45DEDSD5D5D1217393F012F2B2BCD2F2BCDD4
363702902126775C4656201F5F92CBBD75546C2115170D21211C9E62455761FEDE2D2D9B7B364D33
393FDD5DCD31301B40350127600D5D36202760277027B02704340B371F3A20481F4820051A08134F
FFE0O400A1339082013391B201339012B2B2B2B002B012B2B59595913211523220615141713133635
COB215391AB8FFF0401315393608153928301439293014391108163909B8FFE0401B163929401139
000000090001000000000000000100000721FE4500571000FB74FADF100000010000000000000000
003403630044036300040363B2242F1FBA034E006D0800400E1LF7F027F037F047F050430440112BF
014A001F000D0126400B1FODC61FOD571F0D371F0D410D019E0141000D00420141000D001E014100
021E0024455258B90024021E4459594BB8020153205C58B9010F00224544B1222245445958B90C00
2B2B2B2B2B2B2B2B2B2B2B2B2B00017375007373004569440073730173742B2B2B2B2B732B00732B
00>] def
/CharStrings 27 dict dup begin
/.notdef 0 def
/space 1 def
/comma 2 def
/period 3 def
/W 4 def
/a 5 def
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Research Area Status Round 1 Round 2 Totals

Application Scientists Faculty 7 6 13
Staff 5 2 7
Student 3 2 5

Technology Researchers  Faculty 4 2 6
Staff 1 2 3
Student 2 7 9

Totals 22 21 43

doi:10.1371/journal.pone.0067332.t001



Open Data - 2

* Data that meets the
criteria of intelligent
openness. Data must be
accessible, useable,
assessable and intelligible. ==

Boulton, G., et al. (2012). Science as an open
enterprise. The Royal Society. Indian Girl Pitching up Haystack
http://royalsociety.org/policy/projects/science- Uploaded by The U.S. National Archives on
public-enterprise/report/ December 9, 2009
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Image from a photo aloum (AL-27) which belonged to Ray Fife, a pioneer aviation
mechanic who built a complete plane at age 16. In 1963 he built a reproduction Curtiss
Pusher Biplane. This aloum documents the building of the pusher and also contains
photos used to research the project.



Open Data - 3

* Openness, flexibility, transparency, -

legal conformity, protection of
intellectual property, formal

/07O
NS

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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Discovery and Interpretation

dentify the form and content
dentify related objects
nterpret

Evaluate

Open

Read

Compute upon

Reuse

Combine

Describe

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



Data sharing

* Scholars’ perspectives
— Rewards
— Responsibility
— Data
— Incentives

* Open data
* Knowledge infrastructure
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http://photography.si.edu/SearchImage.aspx?id=5799
http://photography.si.edu/SearchImage.aspx?id=5799

Day after day, day after day,

We stuck, nor breath nor motion;
As idle as a painted ship

Upon a painted ocean.

Water, water, every where,
And all the boards did shrink;
Water, water, every where,
Nor any drop to drink.

Stanzas from
The Rime of the Ancient Mariner
Samuel Taylor Coleridge, 1798

Gustave Dore, Ancient Mariner lllustration, 1798



Emerging themes in data practices

e Scarcity or abundance of data

* Centrality of data to research

 Time frame of research

* Heterogeneity of expertise knowledge

e Maturity of standards infrastructures

UCLA

e Community building

Borgman, C. L., et al. (2014). The Ups and Downs of Knowledge Infrastructures in
Science: Implications for Data Management. IEEE/ACM Digital Libraries Conference,
London



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.



To share data, scholars need

* Fresh water
— Tools
— Services
— Skills
— Resources
— Incentives

http://environment.nationalgeographic.com/environment/habitats/water-pressure/



To share data, scholars need

* Life boats
— Repositories
— Governance models
— Provenance models
— Data stewardship workforce

Patent Model, Life
Boat, 1841;
Smithsonian American
History Museum




Knowledge Infrastructures

Realm of "Seamiless Astronomy”

Any and all , - Léé”d”&_—\

paths to data

imost
exdusively ADS
“Virtual
Observatory”™
tools of variable Advanced :
utility Search & arXiv.org

InfoViz tools ‘ \ n;nu‘rc
\VON

| Standalone Analysis Software ‘

@ & esiDL

llshomrhq,nrt
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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 Sloan Foundation

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

//knowledgeinfrastructures.org

http



Data Archiving and Networked Services

MBGHumanities

Royal Netherlands Academy of Arts and Sciences
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