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Fundamental, motivating questions 

1. Can we implement an optimal metadata 
generation workflow? 

~ Automation for routine activities, assist humans 
~ Leverage resource (“data”) creator knowledge 
~ Save curator tasks requiring human capacities 

2. How can we confirm the best ROI for 
metadata generation? 

~ Cost:  Funding, time, human resources 

3. Which intellectual and theoretical models 
best guide metadata work in this context?  



Curation workflow 
 



Dryad’s   

workflow  
~ low burden 

facilitates  

submission  

<M> 
<M> 

<M> 
<M> 



From: managing.editor@molecol.com 
Date: April 19, 2011 3:09:22 PM EDT 
To: Author 
Cc: journal-submit@datadryad.org 
Subject: Dryad entry for MEC-11-0140.R1 
 

Dear Author 
 

Many thanks for agreeing to participate in the Dryad project. To upload 
your data, please click the link below- it will take you directly to your 
entry in the Dryad database. 
 

http://datadryad.org/submit?journalID=MolEcol&manu=223330   
 

<deleted text> 
 

Once you have uploaded your data please include the Dryad identifier 
in your manuscript. Please let me know if you have any questions 
about this process. 
 
All the best, 
Tim Vines, 
Managing Editor, Molecular Ecology 
 



Pre-populated  
metadata 
field 









Dryad and metadata research 
 



Metadata research & development 
 

 

1. Curation workflow - cognitive walkthroughs 
2. Dryad metadata scheme development - crosswalk analyses 

(Dube, et al, 2007; Carrier, et al, 2007; White et al., 2008, Greenberg, et al, 
2010; Greenberg 2009; 2010) 

3. Metadata reuse - content analysis (Greenberg, IDCC Research 
Summit, 2010)  

4. Instantiation - multi-method study (comprehensions 
assessment) (Greenberg, ASIST, 2009; RDAP, 2010) 

5. Name-authority control - exploratory study (Haven, 2009, INLS 
720) 

6. KO/metadata community practices - Concurrent triangulation 
mixed methods (survey + simulation experiment) (White, 2010, 
ASIST, 2010 JLM) 

7. Metadata functions - quantitative categorical analysis (Willis, 
Greenberg, and White, 2010, CODATA)  

8. Vocabulary needs (HIVE) – mapping study (Greenberg, 2009, CCQ; 
Scherle, 2010, Code4Lib) 

9. Metadata theory – deductive analysis (Greenberg, 2009) 

 



Baker, T. (2007), Singapore Framework 

Dryad DCAP (Dublin Core 
Application Profile), ver. 3.0 
(https://www.nescent.org/wg/dryad/images/8/8b/Dryad3.0.
pdf)   

 bibo (The Bibliographic Ontology) 
 dcterms (Dublin Core terms) 
 dryad (Dryad) (property:  

Dryadstatus) 
 DwC (Darwin Core) 
 

 
Simple:  automatic metadata gen; 
heterogeneous datasets 
Interoperable:  harvesting, cross-system 
searching  
Semantic Web compatible: sustainable; 
supporting machine processing 
 
Data-package centric 
 
 

Next steps:    
Alignment with Dryad-UK scheme 
(Shotton, et al, 2011) 
Map to DataCite:   

https://www.nescent.org/wg/dryad/images/8/8b/Dryad3.0.pdf
https://www.nescent.org/wg/dryad/images/8/8b/Dryad3.0.pdf
https://www.nescent.org/wg/dryad/images/8/8b/Dryad3.0.pdf


Metadata reuse 
 



Package metadata harvested from email 
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File metadata harvested from package metadata 
Subj. 177 (gr. 
97%, rd. 2%, bl. 
1%) 
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Instantiation 
 



Data object relationships 

 

Equivalence Derivative 

Whole-part 

 

Sequential 

 

A  
(=same  
data set 

 on paper) 

 

 

A   
(=data  
set in  
Excel) 

 

 

A  
(=same  
data set  
in SAS) 
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 (=part 1 

 of a data set) 
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(=data set 
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A 
 (=data set) 
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(=part 2 

 of a data set) 

Instantiation; notion of “a work”  
− Bibliographic relationship (Tillett, 1992, 1992; Smiraglia, 1999, 2000+.; 

Coleman, 2002) 



Instantiation 
Scenario:  Sherry collects data on the survival and growth of the plant 

Borrichia frutescens (the bushy seaside tansy)… back at the lab she enters 
the exact same data into an excel spreadsheet and saves it on her hard drive. 

    

    Question:  What is the relationship between Sherry’s paper data sheet 
and her excel spreadsheet?  

    

     Answer:  Equivalent  |  Derivative  |  Whole-part  |  Sequential   
     (circle one) 

 

 

Findings (20 participants) 
~ In general, more seasoned scientists better grasp these relationships 

~ Sequential data presented some difficulty  

~ Unanimous support:  “very  extremely important” 
 



Student projects, Name Authority Control 
 



12 Dryad journals, 188 author names, searched LC/NAF 
• 20% established authorized headings 
• 66% not in LC/NAF 
• 14% inconclusive, due to foreign characters, initial for first 

names, and very common names. 

https://www.nescent.org/wg_dryad/Automatic_Metadata_Generation_R%26D_(SILS_Metadata_class)  

https://www.nescent.org/wg_dryad/Automatic_Metadata_Generation_R&D_(SILS_Metadata_class)
https://www.nescent.org/wg_dryad/Automatic_Metadata_Generation_R&D_(SILS_Metadata_class)


KO/Metadata community practices:  
Scientists and information professionals 
 



KO/Metadata community practices:  Scientists and 
information professionals 

 
 Identify similarities and differences w/bioscience 

researchers (who use research data), and 
information professionals (who curate research data) 
~ Concurrent triangulation mixed methods:   

• Quasi-experiment simulating data integration into 
– PIM by scientists 
– Repository by information professionals 

• Metadata generation via Dryad 

 Pilot work 
~ Librarians – create surrogates; keep original order; and use CVs 
~ Scientists – do not create metadata; arrange to suite research, and do 

not work w/CVs, although apply sci. names    
 

(H. White, 2010) 
(Center for Embedded Networked Sensing (CENS) repository project:  Pepe, et 

al, JASIST, 2010; Wallis, et al, IJDC, 2008)   



Metadata functions 
 



Functional aspects/properties  

1. Core set 
2. Data lifecycle 
3. Data portability 
4. Scheme simplicity 
5. Data comparability 
6. Scheme stability 
7. Provenance 

 

8. Element refinement 
9. Scheme harmonization 
10. Intra-scheme Modularity 
11. Comprehensiveness 
12. Data retrieval 
13. Data documentation 
14. Scheme extensibility 

25 

(Greenberg, 2005, MODAL (Metadata Objectives and principles, Domains, and 
Architectural Layout) Framework, CCQ; Willis, Greenberg, & White, CODATA, 2010) 

Criterion Description 

Core set The scheme is intended to provide a common set of elements 
used to describe the most common situations.  

Data lifecycle The scheme is intended to support documentation of the data 
lifecycle. 

Data portability Data created intended to be "portable“…independent.   



Scheme Vers. Initial  
Rel. 

Maint. 
Body 

Repository 

1. DDI 3.1 2000 DDI 
Alliance 

ICPSR (and others) 

2. CIF 2.4.1 1991 IUCr Cambridge 
Structural Database 
(CSD) 

3. DwC App.P 2001 TDWG GBIF 

4. EML 2.1.0 1997 KNB Ecological Archives 

5. mmCIF 2.0.09 2005 wwPDB Protein Data Bank 
(PDB) 

6. MINiML 1.16 2007? NCBI Gene Expression 
Omnibus (GEO) 

7. MAGE 1.0 2002 FGED ArrayExpress 

8. NEXML 1.0 2009 NESCent TreeBase 

9. ThermoML 3 2002 IUPAC ThermoML Archives 
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HIVE – Helping Interdisciplinary Vocabulary 
Engineering 
 



26/04/2011 Titel (edit in slide master)  

HIVE:  Helping Interdisciplinary  
Vocabulary Engineering 

 AMG approach for integrating discipline CVs 
  Address CV cost, interoperability, and usability constraints  
 Sample of 600 kw,  topic, geo.name, research method… 18-25% matches 



HIVE phases Vocabulary partners Workshop partners 

1.  Building HIVE 
 Vocabulary 

preparation 
 Server development 
 

2.  Sharing HIVE 
 Continuing education 
(empowering 

information 
professionals) 

 

3.  Evaluating HIVE 
 

 

 Library of Congress -   
LCSH  

 The Getty Research 
Institute - Thesaurus of 
Geographic Names 

 United States 
Geological Survey - 
NBII Thesaurus, and 
Integrated Taxonomic 
Information System  

 
 Agrovoc Thesaurus  
 MeSH 
 

Columbia Univ.; Univ. of 
California, San Diego; 
George Washington 
University; Univ. of North 
Texas; Universidad Carlos 
III de Madrid, Madrid, 
Spain 
 
Advisory Board 
Jim Balhoff, NESCent 
Libby Dechman, LCSH 
Mike Frame, USGS 
Alistair Miles, Oxford, UK 
William Moen, University of 
North Texas  
Eva Méndez Rodríguez, 
University Carlos III of Madrid  
Joseph Shubitowski, Getty 
Research Institute  
Ed Summers, LCSH 
Barbara Tillett, Library of 
Congress  
Kathy Wisser, Simmons 
Lisa Zolly, USGS 





Olena Medelyan 
(olena@cs.waikato.ac.nz)  

mailto:olena@cs.waikato.ac.nz


Meet Amy 

 Amy Zanne is a botanist. 

 

 Like every good scientist, she 

publishes. 

and… 

 She deposits data in Dryad. 





<M> 
<M> 

<M> 
<M> 









Who’s using HIVE? 

 NESCENT/Dryad 
– Evaluating HIVE for automatic term suggestion 

from multiple vocabularies for Dryad data 
package metadata. 

 Long-Term Ecological Research Network 
(LTERNet) 
– http://scoria.lternet.edu:8080/lter-hive-

prototypes/ 
– Prototype application for automatic term 

suggestion for EML metadata files. 

 Library of Congress Web Archives 
– Evaluating HIVE for automatic term suggestion for 

web archive (WARC) files  

 
 

 

http://scoria.lternet.edu:8080/lter-hive-prototypes/
http://scoria.lternet.edu:8080/lter-hive-prototypes/
http://scoria.lternet.edu:8080/lter-hive-prototypes/
http://scoria.lternet.edu:8080/lter-hive-prototypes/
http://scoria.lternet.edu:8080/lter-hive-prototypes/
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Concluding observations 
Pros, Benefits Challenges 

 Synergy between implementation 
and research 

 MRC: Contributing to a project 
that will benefit science and 
society 

 Broader familiarity / collective 
knowledge for problem solving 

 A live lab, new research 
opportunities 

 Intellectually exciting 

 

 Alignment of research and 
implementation goals (more 
immediate needs may not be the 
most interesting, vice/versa) 

– Priorities 

 Infrastructure not there; 
planning for the future 

 Language barriers 

 Not having everyone in the same 
building 

 



http://datadryad.org  

http://blog.datadryad.org  

http://datadryad.org/wiki  

http://code.google.com/p/dryad 

dryad-users@nescent.org 

Facebook: Dryad  

Twitter: @datadryad 

http://ils.unc.edu/mrc/hive/  

http://code.google.com/p/hive-mrc/   

 

 

 

 
 

 

"Cherish old knowledge that you may acquire new"  
 The Analects of Confucius 
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