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Overview

1. Dryad repository project
— Motivation and goals
— Dryad’s metadata framework
— Some conclusions

2. Helping Interdisciplinary Vocabulary
Engineering (HIVE)
3. DCMI-Science and Metadata (SAM)

4. Questions, discussion...
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~ Evolutionary biologists use published data

more frequently than they are depositing it

themselves! » 48 % based on

other data
» 78% data analyzed

~ validation of results, data reuse, meta-
analysis, synthesis

not deposited
 Surveyof400 evol.
biologists...

= Ecology

= Paleontology
= Population
genetics

»Physiology
mSystematics
=Genomics
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Partner Journals

American Society of Naturalists
American Naturalist
Ecological Society of America
Ecology, Ecological Letters, Ecological Monographs, etc.
European Society for Evolutionary Biology
Journal of Evolutionary Biology
Society for Integrative and Comparative Biology

| Integrative and Comparative Biology
Cuoitionary Society for Molecular Biology and Evolution e
Molecular Biology and Evolution T T

Society for the Study of Evolution 51 g

Evolution ru-f 1:-\3:- 5

Society for Systematic Biology
Systematic Biology -
Commercial journals g
Molecular Ecology ——
Molecular Phylogenetics and Evolution
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A hierarchy of goals

RDF, linked data, compatible
With the goals of the

_ ynthesis
Semantic Web

9
/ Sharing \

Discovery

< Basic resource
description







The Dryad Repository’s
Metadata Framework




Dryad’s Metadata

~ METADATA, from the onset, and important part of Dryad
Not let legacy practice hold us back

* Dryad’s high-level metadata requirements

e Simple
* Interoperable
Preservation

* Semantic Web compatible

= A two-pronged approach

1. Sustainable, long term

2. Support immediate needs




Dryad metadata application profile

Namespaces:

Dublin Core

2. Data Documentation
Initiative (DDI)

3. Ecological Metadata
Language (EML)

4. Journal Publishing Tag Set

=

Dublin Core based

 Circumvents limitations of
using a single scheme

* Interoperable with other
schemes

* Why reinvent the wheel?

Tag Library
Modular scheme: 5. PREMIS Data Dictionary for
1. Journal citation Preservation Metadata
2. Data objects 6. Publishing Requirements for
Industry Standard Metadata
(Carrier, et al., 2007; White, et al, (PRISM)
2008; Greenberg et al; in press JLM, 7. Darwin Core (DwC)
in press) 8. Dryad




<DRYAD application profile, ver.2.0>

Data Object Module

1. Dryad:Status/Status * 11. dc:coverage / Locality Required *
2. dc:creator/Name* 12. dc:coverage/Date Range
3. dc:title/Data Set # Required™
4. dc:identifier/Data Set Identifier 13. dc:software/Software*
5. PREMIS:fixity/(hidden) 14. dc:format/File Format
6. dc:relation/DOI of Published Article  15. dc:format/File Size
7. DDl:<depositr>/Depositor * 16. dc:date/(Hidden) Required
8. DDI:<contact>/Contact Info. # 17. dc:date/Date Modified*
9. dc:rights/Rights Statement 18. Da-rwir'1.Core: species/ Species, or
10. dc:description/Description # Scientific®
11. dc:subject/Keywords *
Key
* = semi-automatic
# = manual

Everything else is automatic




Citation metadata from a published research article in
Molecular Biology and Evolution.

Search Dryad Dryad >

G Main =
I _|':' Publications =

Advanced Search

Please use this identifier to cite or link to this item: http://hdl.handle.net/10255/dryad. 162
2 Home

Title: Comp
Browse Authors»

o Communities
& Collections

NSHTO

Evolution in RNA Secondary Structures Increases Substitution
Knies, Jennifer L.
Dang, Kristen K.
Vision, Todd J.

Hoffman, Noah G.

¢ Titles Swanstrom, Ronald
2! Authors Burch, Christina L.
# Subjects Issue Date: 2008
3 By Date Publisher: Oxford University Press
Citation: Compensatory Evolution in RNA Secondary Structures Increases Substitution
Sign on to: Rate Variation among Sites. 2008. Knies, Jennifer L., et. al. Mololecular

Biology and Evolution. 25(8):1-10. doi:10.1093/molbev/msn130

i Eeﬁ‘:'Tesemq" Series/Report no.: Molecular Biology and Evolution
HBESRES 25(8):1-10

7 My Dryad

authorized users

2 Edit Profile

Description: There is growing evidence that interactions between biological molecules
(e.g., RNA-RNA, protein—-protein, RNA-10 protein) place limits on the rate
and trajectory of molecular evolution. Here, by extending Kimura’s model of
compensatory evolution at interacting sites, we show that the ratio of

3 Help transition to transversion substitutions (j} at interacting sites should be

equal to the sguare of the ratio at independent sites. Because transition

2/ About Dryad mutations generally occur at a higher rate than transversions, the model

Automatic propagation of article citation metadata, enhanced citation—

m%udlng taxonomic and geographic metadata ™ | UNC

— SCHOOL OF INFORMATION
AND LIBRARY SCIENCI

Metadata Research Genter, <MRC> 1



Data object metadata for item underlying published
research in previous slide

Dryvad =
Main =
Data =

Please use this identifier to cite or link to this item: http: //hdl .handle.net/10255/dryad.169

Title: 165 glignment and tree

Fnies, Jennifer T
Dang, Kristen K.
Vision, Todd J.
Hoffman, Moah G.
Swanstrom, Ronald
Burch, Christina

Issue Date:
URI: http://hdl.handle.net/10255/dryad.169
Described By Publication: http://dx.doi.org/10.1023/molbev/msni30
Appears in Collections: Dats

Files in This Item:

File Description Size Format

16SandTREE.nex 151.74 kB Mexus Wiew/Open

mn N(\
14 LI UNC
— SCHOOL OF INFORMATION
AND LIBRARY S5CI N
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Singapore Framework

(machine processing, metadata = data reuse, Semantic web/linked data)

m  Aloose standard for DC endorsed application profiles;



Singapore Framework

http://dublincore.org/documents/singapore-framework/

" A “loose” standard for Dublin Core “endorsed”
application profiles

= Singapore framework provides guidelines for creating
a DCAM-conformant Application Profile (“DC
Application Profile”)

= A packet of documentation which consists of:
Functional requirements (desirable)

Domain model (mandatory)

Description Set Profile (DSP) (mandatory)
Usage guidelines (optional)

Encoding syntax guidelines (optional)

newNRE

Stuff we do any how. ., just better! (JLM paper) I | UG, e



http://dublincore.org/documents/singapore-framework/
http://dublincore.org/documents/singapore-framework/
http://dublincore.org/documents/singapore-framework/

< . Potential for metadata and ...data
Description Set Profile

= DSP is “an information model and XML
expression”

(http://www.unc.edu/~scarrier/dryad/DSPLevelOneAppProfDraft.xml)

— Obligation (optional, mandatory)

— Non-literal (thing — philosophically — things in the real world, known
in different ways)

* http://purl.org/dc/elements/1.1/rights (mandatory), there are different
rights

. . Toward the Semantic Web...
* Subject, creator, description...

linked data....

* http://purl.org/dc/elements/1.1/identifier =

— Literals (strings):

http://purl.org/dc/terms/URI,
* http://purl.org/dc/terms/available = http://purl.org/dc/terms/W3CDTF



http://www.unc.edu/~scarrier/dryad/DSPLevelOneAppProfDraft.xml
http://purl.org/dc/elements/1.1/rights
http://purl.org/dc/elements/1.1/identifier
http://purl.org/dc/terms/URI
http://purl.org/dc/terms/available
http://purl.org/dc/terms/W3CDTF

Reality...

" Dryad development -- reversed engineered -- long-
term goals first did not have to hit the ground
running

» Commencement of data exchange plans

DCAP work refocus =2 XML schema

— Harvesting EML records from LTER Network’s Metacat
— Data exchange plans Dryad €<= TreeBASE

= Discouraged ®...approaches not at odds ©
— App. profile work instrumental in creating a sufficient XML
schema
— Renderings of the same intellectual on a continuum
— GRDDL (Gleaning Resource Descriptions from Dialects of
Languages) — enabling technology to create RDF



Application profile work, thoughts...to date..

* Positive aspects
- Intellectually engaging

- Think we are making a
contribution, have to
start somewhere...

- Machine capabilities
- eScience/data synthesis

Challenges

Infrastructure not all
there... (a lot is not in
RDF)

- Registered Dryad “pur

III

Proof of concept
difficult

Time consuming
Documentation lacking

T UN(\

”Iﬂ o
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Helping Interdisciplinary Vocabulary
Engineering (HIVE)




Helping Interdisciplinary Vocabulary Engineering (HIVE)

= <AMG> approach for integrating discipline CVs
= Model addressing C V cost, interoperability, and usability
constraints (interdisciplinary environment)
Building, Sharing, Evaluation the HIVE....




HIVE Partners

Vocabulary Partners

* Library of Congress:
LCSH

* the Getty Research
Institute (GRI): TGN
(Thesaurus of
Geographic Names )

» United States
Geological Survey
(USGS): NBII Thesaurus

":_: INSTITUTE of
uiq-'.:.. MUS-Eumandlerary

SERVICES

-I-

Advisory Board

Jim Balhoff, NESCent
Libby Dechman, LCSH
Mike Frame, USGS

Alistair Miles, CCLRC Rutherford
Appleton Laboratory

William Moen, University of North
Texas

Eva Méndez Rodriguez, University
Carlos Ill of Madrid

Joseph Shubitowski, Getty Research
Institute

Ed Summers, LCSH

Barbara Tillett, Library of Congress
Kathy Wisser, UNC Chapel Hill

Lisa Zolly, USGS

WORKSHOPS HOSTS: Columbia Univ.;

Univ. of California, San Diego; Univ. of
North Texas; Universidad Carlos Ill de
Madrid, Madrid, Spain




HIVE Construction

HIVE’s technological infrastructure stores millions of
concepts from different vocabularies and is preparing to
makes them available on the Web by a simple HTTP

Vocabularies are imported into HIVE using SKOS/RDF format

HIVE has two modules:

HIVE Core
» SKOS/RDF storage and management (SESAME/EImo)
* Automatic Metadata Extraction and Topic Detection (KEA++ and
MAUI)
* Concept Retrieval (Lucene and MG4))

HIVE Web
* Web user Interface (GWT—Google Web Toolkit)

* Machine oriented interface (SOAP and REST)




FROM NBII

<rdf:Description rdf:about="http://thesaurus.nbii.gov/Mud">
<rdf:type
rdf:resource="nttp://www.w3.0rg/2004/02/skos/core#Concept"/>
<skos:broader rdf:resource="http://thesaurus.nbii.gov/Sediments"/>
<skos:prefLabel>Mud</skos:prefLabel>
<skos:related rdf:resource="nttp://thesaurus.nbii.gov/Clays"/>
<skos:related rdf.resource="nttp://thesaurus.nbii.gov/Mud-flats"/>
<skos:related rdf:resource="http://thesaurus.nbii.gov/Oozes"/>
<skos:related rdf:resource="nttp://thesaurus.nbii.gov/Silt"/>
<skos:related rdf.resource="nttp://thesaurus.nbii.gov/Slimes"/>
<skos:related rdf:resource="nttp://thesaurus.nbii.gov/Sludges"/>
<skos:related rdf:resource="nttp://thesaurus.nbii.gov/Soils"/>
<skos:scopeNote>ASF Aquatic Sciences and Fisheries LSC Life
Sciences</skos:scopeNote>
</rdf:Description>
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Challenges

= Combining many vocabularies during the
indexing/term matching phase is difficult,
time consuming, inefficient.

— There is some promise w/NLP and machine
learning

" |nteroperability = dumbing down
—ontologies

» Proof-of-concept/ illustrate the differences
between HIVE and other vocabulary registries

— NCBO Bioportal, OBO Foundry




Overall Conclusions

Dryad development team has discovered that a two

prong hybrid philosophy works well in this

environment, keeps legacy practices from impeding

development
A bridge...

Development has consensus driven
— biologists, computer scientists, librarians

New models
need to be explored

DCAP
Semantic Web

~ linked data...

No exploration, no discovery...unsuccesstful results

are not XML Scheme
BAD




{Z SAM - Windows Internet Explorer

@@* Iﬁ bt ffils unc .edu/spaces/sam/findex php/Main_Page j 1| X IDarWiﬁ anniversary
J File Edit View Favorites Tools Help
@ [y SAM | | |5~ B v &~ Page v @ To

2 Login/create acco
page discussion view source history

Main Page

DCMI Science and Metadata Community

TR Y A ELE ER LI E UG The DCMI Science and Metadata Community & is a forum for individuals and organizations t
Mgking it popier fo fed informabion . . - . . .
exchange information and knowledge about metadata describing scientific data (data

navigation methodologically collected for research, analysis, tracking, forecasting, and other uses). The Community focuses on metadata challenge
= Main Page specific to scientific data curation, and solutions that will benefit from the architecture and global reach of the Dublin Core Metadatg,
= MNews Initiative
: D e Join @ the DC-SCIENCE listserv
(private) Background:
= Standards o . . . N
= Projects Funders of scientific research are |n|::res|5|ngl'._.,r attentive to the nmnagement of s_menhﬁc d.ata so that the
« Research full value of research investments can be realized and preserved. Doing so requires attention to the
description and structure of datasets and to vocabularies for supporting data preservation, reuse, and
search repurposing.
I The DCMI Science and Metadata Community is a forum for individuals and organizations to exchange
Go | Search information and knowledge about metadata describing scientific data {data methodologically collected for
research, analysis, tracking., forecasting. and other uses). The Community focuses on metadata
RN challenges specific to scientific data curation, and solutions that will benefit from the architecture and DCMI Science and Metadata Commu
= Whatlinks here global reach of the Dublin Core Metadata Initiative.
= Related changes
= Special pages The central challenges include:
" irintahle '*'tEIT_Si}E'” = Cancnical identification of datasets, critical for establishing provenance, auditing value and use, and attracting social-networking attent
= Permanentlink

that will enhance their value.

= Better description of data and vocabularies, such that potential users may more easily determine suitahility for use and repurposing, 2
well as ancillary applications for rendering and interpretation.
= [esign and declaration of schemas to support reuse.

A imitial deliverable of the group includes a survey of existing standards and metadata elements used to describe datasets. which will fo



National Science Foundation i
..... INSTITUTE of

Museum raLibrary

SERVICES

For Information
= Dryad, and Dryad wiki

— http://datadryad.org/;
https://www.nescent.org/wg digitaldata/Main Page

= H|VE wiki
— http://ils.unc.edu/mrc/hive/

= Metadata Research Center <MRC>
— http://www.ils.unc.edu/mrc/

= National Evolutionary Synthesis Center (NESCent)
— http://www.nescent.org/index.php

The Dryad Data Repository ==



http://datadryad.org/
https://www.nescent.org/wg_digitaldata/Main_Page
http://ils.unc.edu/mrc/hive/
http://www.ils.unc.edu/mrc/
http://www.nescent.org/index.php
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