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Topics

• Context
– Collaborative eScience
– Distributed, interoperable 

resources and repositories

• Social-technical model

• Pilot tests
– Creating metadata for data sets
– Discussing collaborative research
– Writing research proposals
– Aligning research with strategy
– Building a community of interest

• Analysis

• Future work
The social-technical puzzle
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The Open Science Grid
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The Open Science Grid
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Social-technical model
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Components of the model

• Users on the Internet or on an intranet

• Open-source collaboration tools for creating content (digital objects)

• Content (digital objects) that can be exported and imported in various 
XML formats

• Distributed, interoperable digital object repositories

• Unique identifiers for integrating digital objects
– Metadata with digital objects
– Digital objects with each other

• Standards for ensuring interoperability
– Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH)
– Digital Item Declaration Language (DIDL)
– Pathways Core
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Collaboration tools

• Drupal
– Content management system
– Many types of content nodes
– Gallery module
– RSS aggregator
– http://drupal.org

• Gallery
– Image management system
– http://gallery.menalto.com

• Connotea
– Social bookmarking tool
– RSS feeds
– http://www.connotea.org
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Drupal

• Includes several kinds 
of content nodes and 
tools

• Left sidebar: menu and 
information about 
users

• Middle of the page: 
weblog posts

• Right sidebar: search 
tool and information 
feeds
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Access control in Drupal
• Two default user roles

– Anonymous
– Authenticated

• Other roles can be 
added

– Admin
– Moderator

• Permissions can be 
configured by role

• Finer-grained access 
controls are available

• Some will be 
integrated in the 
Drupal core
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Tags and tag clouds in Drupal

• Tags are like 
keywords

• Drupal allows both 
structured and 
unstructured (free) 
tagging

• Free tags can be 
considered user-
created, impromptu 
metadata

• Size of font 
indicates relative 
number of entries
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Gallery

• Image management 
system

• Can be integrated 
with Drupal

• Includes photo 
albums and layouts 
for organizing 
images

• Supports over 30 
languages
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Digital object repositories

• DSpace
– MIT
– Hewlett-Packard
– Institutional repository
– China Museum Project
– Includes a wiki (Mediawiki)

• Fedora
– Cornell
– University of Virginia
– Includes a wiki (Mediawiki)

• aDORe
– LANL Research Library
– Herbert Van de Sompel et al.
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Open Archives Initiatives Protocol for Metadata 
Harvesting (OAI-PMH)

• Facilitates interoperability of digital object 
repositories through metadata harvesting

• Definitions
– Repository: Network-accessible server that 

can process OAI-PMH requests
– Harvester: Client application that issues OAI-

PMH requests
– Item: Constituent of a repository from which 

metadata about a resource can be 
disseminated 

– Unique identifier: Information that 
unambigiously identifies an item within a 
repository and is used in OAI-PMH requests 
for extracting metadata from the item

Further information:

http://www.openarchives.org/
OAI/openarchivesprotocol.htm
l#DefinitionsConcepts



U N C L A S S I F I E D

U N C L A S S I F I E D

Slide 13
Operated by the Los Alamos National Security, LLC for the DOE/NNSA

Unique identifiers

Pathways Core: A Data Model for Cross-Repository Services.
Bekaert, Liu, Van de Sompel, Lagoze, Payette, and Warner. Poster for JCDL 2006. 
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Pilot test 1: Creating metadata for data sets 

• Many data sets have little or no metadata
– Stored in scientists’ file cabinets or on their hard drives

• Many data sets have inadequate metadata
– Time-sensitive, so needs to be updated
– Domain-specific, so requires multidisciplinary perspectives

• Data sets need to be curated and archived

• National Science Foundation Cyberinfrastructure vision
– Research vs. resource vs. reference data sets
– Publishing data sets for re-use
– Archiving reference data sets
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Social and technical obstacles

• Creating metadata needs to be automated to the degree 
possible
– Self-archiving data sets

• Expert curation requires human expertise, however

• System should be designed to:
– Support collaborative annotation of data sets by experts from 

various institutions and locations
– Include a workflow that is data-centric
– Associate data with metadata by way of unique identifiers
– Archive data sets with their associated metadata
– Support semantic integration and interoperability in and across 

domains
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Image data sets 

• Karst
science

• Scanning 
electron 
microscope 
(SEM)

• SEM images 
of microbial 
life forms

DSpace - University of New Mexico - Karst and Cave Studies



U N C L A S S I F I E D

U N C L A S S I F I E D

Slide 17
Operated by the Los Alamos National Security, LLC for the DOE/NNSA

Social-technical model for pilot test 1



U N C L A S S I F I E D

U N C L A S S I F I E D

Slide 18
Operated by the Los Alamos National Security, LLC for the DOE/NNSA

Pilot test 2: Discussing collaborative research  

• Professional scientists at LANL

• Working in multiple organizations, in various locations, 
and on similar problems

• System should be designed to:
– Restrict access to groups of users on an intranet
– Provide access to shared information
– Facilitate open-ended discussion of information
– Enable the creation of shared knowledge
– Support related research activities
– Preserve institutional memory
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Social-technical model for pilot test 2
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Pilot test 3: Writing research proposals 

• Scientists who write research proposals

• Important work for the scientists and for the institution

• Currently write proposals collaboratively in email and in text 
processing tools

• Often store proposals on their hard drives or in their file cabinets

• System should be designed to:
– Restrict access to specific groups of users on an intranet
– Facilitate collaborative discussion and authoring
– Track individual contributions
– Preserve institutional memory
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Social-technical model for pilot test 3
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Pilot test 4: Aligning research with strategy 

• Interdisciplinary teams of managers who participate in 
strategic planning

• High-level conceptual work

• Extremely important for the managers, their 
organizations, and the institution

• System should be designed to:
– Restrict access to specific users on an intranet
– Facilitate collaborative discussion and authoring
– Track individual contributions
– Preserve institutional memory
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Social-technical model for pilot test 4
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Pilot test 5: Building a community of interest  

• Group of scientists with common concerns

• Currently communicate with each other using email and a 
listserv

• System should be designed to:
– Restrict access to groups of users on the Internet
– Support one-to-many communication of policies
– Facilitate open-ended collaborative discussion within the group
– Archive discussions as a contribution to institutional and social 

history
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Social-technical model for pilot test 5
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Analysis

• Flexible
– Each pilot test involves a different configuration of components

• Inexpensive
– Open-source software and standard hardware

• Easy to use
– Requires small amount of time and effort to install and configure

• Results in:
– Collaboratively-created metadata Harmonizing metadata for a given 

domain
– Collaboratively-created tags Creating and/or revising scientific and 

institutional ontologies
– Rich record of discussion Studying content of scientific, institutional, 

historical, and social importance
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Future work

• Improve metadata for the domain of karst science
– University of New Mexico

• Analyze tags in order to create and/or revise scientific 
and institutional ontologies
– Los Alamos National Laboratory

• Build a recommendation system for Drupal

• Integrate a visualization tool into Drupal
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