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Introduction / Background
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Observation

What about citation,
acknowledgement,
attribution?
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Question - 1

= What encouraged and supported
the current citation style?

Example of a Current Citation Style Format*:

Creator (PublicationYear): Title. Version. Publisher.
Resourcelype. Identifier

*DataCite: https://www.datacite.org/services/cite-your-data.html
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Question - 2

= Is the current citation style suitable
and sufficient as the datasets become
more collaborative and extensive iIn
the diversity of skill sets and
expertise?

Example of A Current Citation:

Rife, D. L., Pinto, J. O., Monaghan, A. J., Davis, C. A., and Hannan, J.
R. (2014): NCAR Global Climate Four-Dimensional Data Assimilation
(CFDDA) Hourly 40 km Reanalysis. Research Data Archive at the
National Center for Atmospheric Research, Computational and

Information Systems Laboratory. Dataset.
http://dx.doi.org/10.5065/D6M32STK. Accessed 20 Apr 2015.
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Question - 3

= What will the next generation
attribution system look like?

— Continuation of current method?
- Complete nhew model?
— Hybrid styles?
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Data Science Journal, Volume 12, 10 February 2013

IS DATA PUBLICATION THE RIGHT METAPHOR?

M A Parsons’* and PA Fox®

*!National Snow and Ice Data Center, University of Colorado, UCB449, Boulder, CO 80309

Email: parsons.mark(@gmail.com
*Tetherless World Constellation, Rensselaer Polytechnic Institute, 110 8" St., Troy, NY 12180
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ABSTRACT

International attention to scientific data continues to grow. Opportunities emerge to re-visit long-standing
approaches to managing data and to critically examine new capabilities. We describe the cognitive importance
of metaphor. We describe several metaphors for managing, sharing, and stewarding data and examine their
strengths and weaknesses. We particularly question the applicability of a “publication” approach to making
data broadly available. Our preliminary conclusions are that no one metaphor satisfies enough key data system
attributes and that multiple metaphors need to co-exist in support of a healthy data ecosystem. We close with
proposed research questions and a call for continued discussion.

Keywords: Data publication, Data system design, Data citation, Semantic Web, Data quality, Data preservation,
Cyberinfrastructure
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Case Study

CISL Research Data Archive

Managed by NCAR's Data Support Section
Data for Atmosphertic and Geosciences Research

. NCAR Global Climate Four-Dimensional Data Assimilation (CFDDA) Hourly 40
: km Reanalysis
¢ ds604.0

NCAR

NATIONAL CENTER FOR ATMOSPHERIC RESEARCH
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Case Study - Continued

» Climate Four-Dimensional Data Assimilation (CFDDA) dataset is:
— Created over a two-year period

— High temporal (hourly from 1985 to 2005)

— High spatial (40km horizontal grid with 0.4 degree grid and 28 vertical
level)
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Verify Data
Quality

Consistency

Validation
Compliance

Harvest
Metadata
Descriptions

Tool
Format
Content

Document
Provenance
Information

The Data
Curation
Profiles
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Preparation - Continued

Rife, D. L., Pinto, J. O., Monaghan, A. J., Davis, C. A., and Hannan,
J. R. (2014): NCAR Global Climate Four-Dimensional Data Assimilation
(CFDDA) Hourly 40 km Reanalysis. Research Data Archive at the
National Center for Atmospheric Research, Computational and
Information Systems Laboratory. Dataset.
http://dx.doi.org/10.5065/D6M32STK. Accessed 20 Apr 2015.

« Scientists who were cited were not satisfied with the limitation
of the citation.
« They would like additional teammates and those who
supported them to also be attributed and acknowledged.
« Curation process also revealed additional roles and
responsibilities that enable the production and management of
the dataset.
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Scientific
Research
Background

1. Project Sponsor
2. Data/Software Creator
3. Data/Software Curator

Final
Dataset

Data Post
Processing
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Methodology / Process - Continued

Item Title

Organization

Individuals

Rationale

MDVBIlend and MDVCombine

Project Sponsor:
- N. A.

Software Creator:

- Research Application Laboratory (RAL), National Center]
for Atmospheric Research (NCAR), University
Corporation for Atmospheric Research (UCAR)

Software Curator:

- Research Application Laboratory (RAL), National Center]
for Atmospheric Research (NCAR), University
Corporation for Atmospheric Research (UCAR)

Project Sponsor:
- N. A.

Software Creator:
- N. A.

Software Curator:
- N. A.

- These tools are part of the
MDV data analysis tools

suite. These tools are used for
“stitching the hemispheres
together” or to produce the
composite meshes for final
CFDDA dataset.

MDVtonetcdf

Project Sponsor:
- N. A.

Software Creator:

- Research Application Laboratory (RAL), National Center]
for Atmospheric Research (NCAR), University
Corporation for Atmospheric Research (UCAR)

Software Curator:

- Research Application Laboratory (RAL), National Center]
for Atmospheric Research (NCAR), University
Corporation for Atmospheric Research (UCAR)

Project Sponsor:
- N. A.

Software Creator:
- N. A.

Software Curator:
- N. A.

- This tools is part of the MDV
data analysis tools suite. Itis
used to convert CFDDA data
format from MDV to netCDF.

Climate Data Operation

(CDO)

Project Sponsor:
- N. A.

Software Creator:
- N. A.

Software Hosting Site:
- Max-Planck-Institut fur Meteorologie

Project Sponsor:
- N. A.

Software Creator:
- N. A.

Software Curator:

- Cedrick Ansorge

- Kameswar Rao Modali
- Ralf Quast

- Luis Kornblueh

- Ralf Mueller

- Uwe Schulzweida

- CDO is open source and
released under the terms of the
GNU General Public License

v2. It is essential for performing
statistical analysis of netCDF
file. The attribution information
is based on CDO’s home page:
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Result

A total of 26 unique organizations
and 103 unique individuals were
identified.

VS.

1 organization and 5 authors in the current citation.
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Result — Continued

CFDDA Final Dataset
Organization(s)
Individual(s)

U.S. Geological Survey

Chi-Fan Shih Grace Peng

Software
Organization(s)
Individual(s)

Project Sponsor| Defense Threat Reduction Agency

artmant of Defe

John R. Hannan

Data Creatorl| Research Application Laboratory

(of National Center for Atmospheric Research, University Corparation for Atmospheric Project Sponsorf Air Force

) Defense Threat Reduction Agency
L. Rife Andrew (Andy) Monaghan (of U.S. Dapartment of Defense)

James Pinto Yan Chen Department of Energy

Frank Hage John Exby Earth Science Technology Office

fsphen Dowdy, 2?‘:5; I National Aeronautics and Space Administration

ahtin (Joch) Flacker e o National Oceanic and Atmospheric Administration

Cody Phillips Francois Vandenberghe U.S. Armv Test and Evaluation Command

U.S. Environmental Protection Agency
U.S. National Ground Intelligence Center

Christopher (Chris) A. Davis

Data Curator)l Data Support Section

James (Jim) F. Bowers
John R. Hannan

Richard (Rick) Babarsky

atory. National Conter
Atmospheric Research

Atmosph

University of lllinoi

ivarsity Corporation f

s at Urbana-Champaign

Software Creator | Research Application Laboratory

Robert (Bob) Dattore Grace Peng National Centor Resesrch, University Comorstion for Almospher
vy i chtay ChLEsD Shin The Pennsylvania State University

Zaihua Ji Doug Schuster Pichas,

Chung-Yi Hou B CAR Cominiky Progans Unheralty Cororicer $5r AMmamptiards Raonésc]

e
National Center for Supercomputing Applications

Input Files

Yubao Liu Rick Anthes
07933“,‘3"3"‘5’ Thomas (Tom) T. Warner Bill Kuo

Individual(s) Nelson Seaman Ehih-Yu Hsie

Data Sponsorl National Aeronautics and Space Administration Al McNab Dan Keyser
National Oceanic and Atmospheric Administration Jim Hoke Da-Lin Zhang
U.S. Geological Survey Simon Chang Jimy Dudhia
Julius Chang Daran L. Rife

Data Creator]| National Aeronautics and Space Administration Pncirew (Andy) Morsahan B anes Piita

National Centers for Environmental Prediction George Bieberbach Joshua (Josh) Hacker
U.S. Geological Survey Andrea Hahmann Cody Phillips
- Francois Vandenberghe Christopher (Chris) A. Davis
M. Rodell P. R. House ;
R AR Michael (Mike) Dixon Russ Rew
K. Mitchell C. J. Meng Glenn Davis Michael Gough
K A Lloyd Treinish Joe Fahle
rsenault B. Cosgrove oy 1=,
J. Radakovich M. Bosilovich RO
J. K. Entin J. P. Walker Software Curator || Research Application Laboratory
D. Lohmann D. Toll of N enter f Resoar Ineversity Corporation for Atmospheric
Richard W. Reynolds Thomas M. Smith e il cacton
Chunying Liu Dudley B. Chelton i s st Conlar
| Kenneth S. Casey Michael G. Schlax A

Unidata

(of UCAR C

Data Curatorfl Goddard Earth Sciences Data and information Services for At
Center

National Climatic Data Center
Research Data Archive

Michael (Mike) Dixon

To Be Continued..

Vs.

Rife, D. L., Pinto, J. O., Monaghan, A. J., Davis, C. A., & Hannan, J. R. (2014). NCAR
Global Climate Four-

Dimensional Data Assimilation (CFDDA) Hourly 40 km Reanalysis. [Dataset].
Retrieved from http://rda.ucar.edu/datasets/ds604.0


http://www.uiuc.edu/
http://www.uiuc.edu/

The Alternatives

Build online database that collects attribution
and dataset information like IMDb.com?

Develop “Project Workbook” to document 9
key aspects of the dataset?

IMDb.com, Inc. (2014). The Imitation Game. Retrieved from Project overview

Initiation plan and SSR Qe coples o el Schonens:
Project scope and risks :
Management procedures -
Data descriptions =
Process descriptions :
Team correspondence

Project Charter

Project schedule

©CONOOHLWON =

Hoffer, J. A., George, J. F., & Valacich, J. S. (2014). Managing the Information
Systems Project. In Modern Systems Analysis and Design Seventh Edition
(pp. 81). Essex, England:Pearson Education Limited


http://www.uiuc.edu/
http://www.uiuc.edu/
http://www.imdb.com/title/tt2084970/?ref_=nv_sr_1

The Alternatives — Continued

Implement data attribution taxonomy, such as
the system proposed by CRediT?

Taxonomy category Description of role

1ead

eas; f

Ideas; formulation of research question; statement of
hy pot

Study conception |
esis.
Methodology Development or design of methodology; creation of models.
Computation Pregramming, software development; designing computer
pregrams; implementation of the computer code and

supporting algorithms.

Fommal analysis Application of statistical, mathematical or other fommal

technigues to analyse study data.

Investigation: performed the

expernments specifically performing the experiments.

CRediT. (2014). Proposed Terms. Retrieved from
Allen, L., Scott, J., Brand, A., Hlava, M., & Altman, M. (2014, April 16). Publishing: Credit where credit is due.
Retrieved from
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Lessons Learned

= Use major milestones/key phases of the
project to organize the contribution
areas.

= Leverage existing taxonomies or
controlled vocabularies to enhance
content consistency.

= Time is of the essence when it comes to
creating and maintaining
attribution/acknowledgement.
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Crediting a Climate Model Dataset Like a Movie? — A Case Study in Data Attribution

Chung-Yi Hou (hou@lllinois.edu)!, Terri Betancourt (terrib@ucar.edu)?, Matthew Mayernik (mayernik@ucar.edu)?

1 - Graduate Sehool of Library and Infarmation Seience, University of lilinais af Urbana.Champaign; 2 - Ressarch Applicatisns Laboratory, National Center for Atmaspheric Research (NCAR); 3 - NCAR Library, Natinnal Canter for Atmospheric Research (NCAR)

Introduction

Ag climate models' cala volures, format types, and sourcee
increase rapidly with the invention ard improvement of
science, cimate model datasets are becoming mare
complex to managea as wel.

One of the significant management challenges is pulling
apart the individual eontributions of specific people and

organizations within large complex projects. his is important

bath for 1) assigning responsibility and accounlability Tor

scientifc work, and 2) giving prcfessional credit fo individuals

(e g. hifing. promotion, and 1enure) Who work within such
large projects.

Analagaus th acknowledging the differant roles and
responsibilites in movie crecits, the methodology developed
in thie study that was used to identify and map out the
relationghing amang the arganizatians and individuals whe
had contributed (o the dalaset could provide a useful
framework for constructing dataset attibution in general.

Research Objectives

Using the NCAR Global Climate Four-Dimensional Data
Aszsimilaticn (CFDDA) Hourly 40km Reanalysis' as the
datasel for the casa study, the case study aimed to-

Identify the unque individuals and organizaticns who had
contributed directly to the preduction of the CFDDA dataset.

Maodel the uals and organization attribution in the style of
ravie crecits.

Method

Preparation: Based an the metadata docimentation and
provenance informaticn compiled by the authors during the
curation phase of the CFDDA dataset, the zuthors identified
the following & categodes and 3 roles that participated in the
produclion uf the CFDDA dalasel.

Dara Collection: The authors sequentially and
systematically analyzed the metadata documentation and
the provenance infarmation for each of the 5 categorias in
order to identifiec the unique incividuals and organizations
wha fit the roles and had contributed drectly to the
production of the CFDDA dataset.

Results
Atotal of 26 unique organizations and 103 unique individuals were identified.
The fallowng shows a sample of the attribution in the movie cradits styla

CFDDA Final Dataset
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To Be Continued...

(Atiributions for ihe “Cata Post Processing™ and the “Scientifc Research Background™ calegories are nol included in the above sample.)

Lessons Learned

Using a nor-publization metagnor, the study showed that attributing catasels like movie credits weuld el cianfy the roles Invalvad In preducng and
managing rataseie

Particularly, significanty more organzations ard individuals coule be acknowedged when the roles and types of coniribution are expanded beyond
primary authers as one might be accustored t see in a tradtional joumal publication setling, such as the citation shown in the Reference secton of this
poster.

However. due to te complexity and the ength of history for datatsets. esoecially thesz that have bean worked on over a lang tme durztion. the fallowing
lezzone leamed from the study could be uead te halp with orgarizng and sonetructirg the tribution:

+ Infegrate 2nd manage the process of documenting the roles and responsibiliies of contribting argarizations and individuals as part of the dataset
Droject e cycle.
+ This inchiias deteining he
Fer software or tocls tral have several
e daiaset.
Ken the cefinfinns and fmats oftha datz attibifion consisient
- If masing infommation are detected. coleet ard complzte the information for all the categories of the data ertribution.

infarmatinr, sich as confribefion fype name_ tontact infamatinn. ob fitle, st~ | that should be collested
ions, set the “depth” o the number of revisions tha: have clear and <t confribution to the production of

Alternative Attribution Options

Option 1; Build enline database that collects
attribution and dalaset information like

st

Optiar, 2: Implamant data attribtion
taxonomy, such as the system proposed by

Optinn 3: Davalop “Projact Warkheak” ta
document 8 key aspects of the datasat®

1. Projoct ovorviow
2. Iritiation pan and SGR

Future Work

‘Samware IS cne area tnat s cumently not a8 sirong i ierms af
ewaion. This afects the amaunt of zvailable information to
mairtain data attibution overtime.

Theimpact of cloud cemputing on the praciicas of daa
curazion, and Iherefore data atripution, requirs Urther study.

T —

e auors woud lketa hatk fe Data
sttt ofMuseamand

Curstion Educatonin Sesearch Certirs [DCERC] prject, Lnded by the
Lirary Serices FLE-G2-13-030c M), kor mpiring and providing 2 learaing copcrunty

R0, i, . C, HORaqran, A, 0248, C_ ., & Famar, R [2014) NCAR GO CHnars Faur
Dimansonal £ats Azsémiaion (CD0A Heurf 40 b Faacaiyss. [Dafasel] Fatteved fnm
gt edidiaidiai

e coniessoullishig -l-um
a1t ok .5 0 . Wans V8 Wi St P I e Sy
Gesgnse.erth Eseon(pr. ). Exser Englant esson Eucten Lmied
casname e | [RRARY AN

INFDRM.ATION SCIENCE h I_'\{CAR
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Future Work / Next Steps

How to define “contribution”?

Is the use of the phases of the project lifecycle a
viable method for organizing contribution areas?

What are some of the other data types that should be
evaluated?

In terms of contributing roles, what are other
resources in addition to CRediT to consider?

What is the impact of change in granularity of the
attribution/acknowledgement content?

How to implement the framework?
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Thank You!

Questions and Comments?

Please feel welcome to contact me at
hou@Illinois.edu
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