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1.0 Executive Summary
The core mission of Yale University is to create, disseminate, and preserve knowledge. Over the past 40
years, technology has played an increasing role in this process. The ways in which technology is used
across disciplines are as diverse as the subject matter to which it is applied. And while technology has
offered many benefits to scholars it has also come at a cost in terms of time spent and level of
commitment required from faculty and support structures of the University to leverage technology in
the academic enterprise. In order to better understand the challenges posed by the massive accumulation of research outputs and the demands of managing and sharing digital content, this report provides
an overview of current practices at Yale University, drawn from interviews with 34 faculty members,
with a focus on the associated benefits and risks.
The mission of the Office of Digital Assets and Infrastructure (ODAI) is to draw upon the extensive
faculty and staff resources of the campus to accelerate the development of Yale’s digital content infrastructure into a world-class resource that ensures Yale's digital assets will be discoverable, accessible,
and usable for teaching and research both now and in the future. ODAI’s mandate includes goals to
define and develop foundational tools, systems and platforms based on open, interoperable architecture that will meet the digital content management needs of faculty, staff, and future learners, and to
create the means to identify and protect Yale digital assets. The digital outputs of research activity at
Yale are key assets that fall under ODAI’s mandate. The 2009 Working Group of ODAI reinforced this
mandate when it identified as a priority the need to support efforts in managing the life cycle of digital
assets produced during the research and teaching activities at Yale, particularly those that are not
included in the formal collections of the museums, galleries, and libraries. ODAI sponsored the
Research Data Task Force (RDTF) and appointed selected staff from ITS, Library, and ODAI to develop a
project to jointly research and define faculty requirements and essential components of a coherent
technical infrastructure, service definitions, and a comprehensive policy layer to support the life-cycle
management of research data. This effort is strategically aligned with other digital infrastructure initiatives in ODAI including the development of an enterprise digital asset management system and planning
for digital preservation services supported by a secure storage environment.
In order to understand the current state, breadth, and diversity of technologies used in research, the
RDTF conducted interviews with 34 faculty 1 drawn from a range of departments and professional
schools from July to September 2009. (The interviewees have appointments in Yale Faculty of Arts and
Sciences, Yale School of Nursing, Yale School of Medicine, Yale Forestry and Environmental Studies, and
the Yale School of Management). The primary goal of the interviews was to determine the role and
impact of technology during different stages of the research life cycle. 2 Of the thirty-four interviews, ten
were in the social sciences, twenty-one in the sciences, and three in the humanities. The interview was
1

One faculty member declined an in-person interview, but provided feedback via email. One person interviewed was research
staff, not a faculty member.
2
A campus wide approach to data stewardship throughout the data life cycle requires using consistent terminologies. Digital
stewardship is the commitment made by the institution to appropriate long term retention and dissemination of digital assets,
with the technical infrastructure and services required to meet that stewardship promise. Data curation, or the proper
management of the data throughout its life cycle -- from creation to dissemination and archiving -- is necessary in order for the
data to be accessible and useful over time. Guidance and tools are needed to help researchers manage, publish and share their
data outputs, but to date those services are not organized in a coherent manner and are not widely available. Data
preservation, the proper management of data for long term persistent access, should be offered to those data that are
designated as requiring an institutional commitment to stewardship.
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designed to collect information directly from faculty about their data related processes and their
perceived gaps in technology (hardware, software, and network), services, and policies that support the
research enterprise throughout the data life cycle. In order to collect this information, a broad range of
questions were asked to elicit descriptions of any common issues and possible common approaches or
best practices that might be shared across disciplines, and alternatively, to determine if any research
data management practices were domain specific.
Five specific aspects of the life cycle of research data were addressed in the interviews (see Appendix
One for the text of the questionnaire):
1. Data sharing: What mechanisms are in place to allow data sharing within the research group,
within the institution, and with others outside the institution?
2. Data management: How do researchers collect and manage collections of data during the
research life cycle?
3. Long term persistent access and preservation: What are the life span of research data and what
policies and/or strategies are in place to access and preserve data not currently in use?
4. Data ownership: What policies and practices are in place either locally or institutionally regarding propriety of data?
5. Technical infrastructure: What is the current state of existing facilities and how do these impact
faculty research?
Although efforts were made to conduct interviews with faculty researchers across disciplines, far more
research would be required to capture results that are representative of the entire research universe at
Yale University. However, the results of the interviews provide invaluable and valid evidence of the
experience of faculty and illustrate the challenges and opportunities in regard to research outputs and
provide much-needed evidence to support further actions. In all cases, faculty were eager to share
their experiences, which provided a very rich picture illustrating both the diverse range of technologies
at play, as well as the challenges faced by researchers attempting to adapt technology into their ongoing
research.
The over-riding message taken from these interviews is clear. It is critical that the University develop
strategies to address the complex issues surrounding the research data life cycle and the stewardship of
research outputs. As the volume of data produced, stored, shared, and repurposed over time increases
exponentially and the costs of managing, documenting, and preserving those outputs increases in
parallel, the University needs to understand and evaluate the incentives, costs, and mandates behind
digital stewardship. This report proposes a set of strategies to move forward in efforts to meet
requirements and fill gaps identified through the interviews and other information gathering efforts at
Yale and beyond. Next steps will be to vet these recommendations and move toward developing business case/s and scope statement/s with priorities. As each of these recommendations are prioritized for
implementation by the Office of the Provost (and the ODAI Advisory Committee), ODAI will develop
project proposals with resource requirements.
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The recommendations of the Task Force:
1. Develop Digital Repository Services that would allow researchers to easily store and manage
research data outputs, to publish their datasets for online access at a stable web address and
reference these datasets from publications, and be integrated into services for the preservation
of the data. (see Section 2.2)
2. Carry out Domain Specific Data Assessments to investigate specific research centers, communities of practice, and specific academic disciplines to determine their data management, data
sharing, and data curation requirements. (see Section 2.3)
3. Develop Research Data Curation Services and Tools to support collaboration and data sharing
among researchers during the research process, and to promote publishing or archiving data
and high-quality metadata to discipline-specific data centers or knowledge-sharing databases,
and/or to Yale’s own digital preservation repository. (see Section2.3)
4. Establish a Digital Preservation Program for Research Data to reduce the risk that valuable digital assets will be lost, and to establish a coherent, timely, and economically efficient program for
persistent access to Yale University’s digital research outputs. (see Section 2.4)
5. Create a Consultation Center on Data Ownership, Intellectual Property, and Copyright to assist
researchers with the complexities of distributing, sharing, and publishing research outputs. (see
Section 2.5)
6. Address Inadequate Technical Infrastructure and Build Strategies into business plans for
addressing gaps in computing, storage, and networking. (see Section 2.6)
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2.0 Findings of the Interviews
2.1 Methodology
A total of 34 interviews were gathered from a range of departments and professional schools from July
to September 2009. Of the 34 interviews, 10 were in the social sciences, 21 in the sciences, and 3 in the
humanities. The interviewees have appointments in Yale College, Yale School of Nursing, Yale School of
Medicine, Yale Forestry and Environmental Studies, and the Yale School of Management. (See Table 1
on page 28 for major academic domains and departments of interview participants.) To identify participants, RDTF members compiled lists of those researchers known within their support domains who
were active in data production, management, and analysis.
Organization of interviews: Interviewers contacted those researchers individually via email, stating
their RDTF membership and the relevant part of the charge of the RDTF, and asking for half an hour of
their time for an interview in their office at a mutually agreeable date and time. The actual interviews
took from under half an hour to over two hours, with the planned approximate half an hour being the
modal duration. The number of interviews conducted by each interviewer ranged from two to ten.
Scope: The self-described research areas of the interviewed faculty include, among others: public responses to environmental problems; cancer-related data and policy intervention and evaluation; material
modeling; prevalence of violence in post-conquest colonial frontier; behavioral aspects of health; bioinformatics; paleobotany; international trade with focus on low-wage competition; understanding materials in a solid state; campaigns and elections; political and social behavior; campaign finance; racially
motivated crime and prejudice; fluid dynamics; gas fields; black holes; and social and environmental
interaction in west Asia and Syria.
The types of data collected and produced by the interviewed faculty are as varied as their academic disciplines and research areas. They include field experiments, surveys, photos of people and objects, 3-D
model scans of buildings, videos from sleep studies, microscopic images of cells, DNA sequence data,
crystal growth modeling, GPS coordinates, and audio recordings, among others.
The amounts of data collected were described from perspectives of file sizes, manageability, and/or
numbers of items. For example: 1000s of photos; single-digit megabytes; ranging from a few kilobytes
to a few terabytes; 2166 newspaper articles, 101 civil court cases, and 348 criminal court cases; 5 terabytes, expected to double next year; 100,000 to millions of people; 20-100 terabytes per experiment; 46
terabytes every two weeks.

2.2 Data Sharing
2.2.1. Willingness and ability to share data
Overview of the issue
Throughout the stages of research projects and in subsequent intellectual endeavors, data sharing is
increasingly a common collaborative practice and is increasingly required by funding agencies and publishers. “In the past decade, it has become second nature for biologists to visit websites to obtain data
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for further analysis or integration with local resources.” 3 Collaborative research projects depend upon
real time data sharing and analysis environments, often utilizing complex databases and dynamic computational methods. The peer review process in some disciplines demands access to the underlying data
and algorithms behind the findings in scholarly publications.
More and more often these days, a research project's success is measured not just by the publications it
produces, but also by the data it makes available to the wider community. 4

These activities require collaborative, controlled, secure workspaces. Some disciplines have highly
developed, shared, data enriched, and network enabled digital repositories and knowledge-sharing
databases. Others have little support and depend upon the passing of data on USB drives, DVDs, and
personal websites as a means of sharing research outputs with colleagues. Often required are secure
and researcher-friendly solutions that enable and support the management of data and sharing of that
data in a controlled fashion with fine grain access control mechanisms. Furthermore, this sharing environment needs to integrate into a larger data management infrastructure that addresses the requirements of data quality and integrity throughout the digital life cycle – from the creation of data to the
storage of data in a trusted repository offering persistent access over the appropriate life span of the
data.
All too many observations lie isolated and forgotten on personal hard drives and CDs, trapped by
technical, legal and cultural barriers — a problem that open-data advocates are only just beginning to
solve. 5

Synthesis of faculty concerns and needs
Of those interviewed, the majority of respondents indicated that they planned to share their research
data through either private or public sharing methods. Notably, all of the social science researchers had
plans to share their data and almost three quarters of the science researchers had plans to share. Two
of the three faculty interviewed in the humanities planned to share data. (See Table 2 on page 29.)
There was some reluctance or ambivalence about sharing data. Some share “internally during [the]
research process, publicly after publications” depending upon several variables, including “who, the
urgency, and the publication schedule.” Others indicated that they will share “because they have to,
depending on funding source” and others will share “only with members of research group.”
Willingness to share data publicly was not ubiquitous. Twenty-one of those interviewed planned to
make their data publicly accessible at some point. Among those who did not plan to share data
publicly, one researcher noted that “there are too many bad actors” to enable open public data sharing.
Most of the respondents plan to share data (among colleagues or publicly) before the results are published. Willingness to share data prior to publication seems to differ by domain. Half of the social scientists planned on sharing data only after publication, but most scientists planned to share data prior to
publication. None of the humanists interviewed planned to wait for publication before sharing their
data. (See Table 4 on page 29.) In terms of sharing with specific individuals, over half of those interviewed plan to share data with individuals outside of Yale. (See Table 5 on page 29.) About a third of
3 Howe, Doug Seung Yon Rhee et al (2008) “Big Data: The Future of Biocuration.” Nature. 455/4:47. <doi:10.1038/455047a>.
4 Nature 461, 145 (2009) See: <doi:10.1038/461145a>.
5 Nelson, Bryn. (2009) Data sharing: Empty archives. Nature. 461, 160-163. <doi:10.1038/461160a.>.
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the respondents work with sensitive or restricted data that cannot be shared publicly. Data sharing
often requires considerable effort to prepare data for others to evaluate, reuse, and understand.
Obviously, some researchers did not want the “extra requirements, paperwork, etc.” associated with
preparing data for sharing, even if that sharing was to be done under access constraints. Some faculty
indicated that the process of sharing is difficult, and they could use “guidance about the best way to do
this” since they now share by the "seat of their pants” and are “working on policy on how to share
data.”
Currently, data sharing is mostly a private peer-to-peer process. Researchers use a range of technologies for sharing their data, including physical private media (such as CDs, DVDs, and USB storage
devices), Web sites (faculty, departmental, or lab sites) and email. Among those interviewed, there is a
combination of technologies used for data sharing -- some store and share their data on external servers, some on Yale servers alone, and others rely upon a combination of Yale and external servers. There
is little consistency of process or policy and much overlap in tool creation and management.
From the interviews it is clear that the existing practices are not adequate for managing data or for
sharing it with colleagues. “It would be highly desirable to have an efficient, centrally located and
managed means to share data (a portal to data) beyond Yale to support research and for data to have
greater longevity.” Despite the intention of the faculty interviewed to work collaboratively and allow
access for non-Yale researchers, a primary concern is having a “secure place for data while it's being
analyzed with managed controls for confidentiality “ and it is “not necessarily clear how to do it.” This
was a common need: “Having server-based way to share data - within Yale or across the country - for
distributed analysis, instead of emailing data around. Having tools for users to analyze data in an openly
accessible, web-based way.” One faculty member noted the need for “secure project management
software to manage my field work from around the world, and that includes the ability to store large
documents and datasets, and maintain conversations (we are using SharePoint now).”
2.2.2. Submitting data to journals
Overview of the issue
Increasingly, publishers require researchers to submit data with the final article. However, this method
of distributing research data outputs does not meet all of the objectives of data sharing or long term
access to data.
Synthesis of faculty concerns and needs
Over half of the researchers submit data to journal publishers along with their manuscripts, however it
should be noted that many data sharing objectives are not met with the submission of data to publishers. First, summaries and tabular output, usually a subset that generated a specific table or result from
primary source data, may have been submitted, but the source data may not have been. In many cases,
a spreadsheet of data is converted into a PDF document which renders the data useless except for
viewing and printing. Second, the data are considered “supplemental materials” and are not covered by
the same commitments to long term access as the article itself. 6 These supplemental materials are
often submitted in non-standard and short lived formats and the permanence of the files does not meet
6 Schofield, Paul N., Tania Bubela, Thomas Weaver, Lili Portilla, Stephen D. Brown, John M. Hancock, David Einhorn, Glauco
Tocchini-Valentini, Martin Hrabe de Angelis, Nadia Rosenthal & CASIMIR Rome Meeting participants. (2009); “Post-publication
sharing of data and tools.” Nature 461, 171-173 <doi:10.1038/461171a>.
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the conditions of sustainability and persistent access. Third, in some cases journal publishers mandate
the deposit of data into specific databases as part of the publishing process. For example the journal
Plant Physiology requires the deposit of appropriate genetic and molecular information into The
Arabidopsis Information Resource (TAIR) database. 7 In these cases there is a positive result in terms of
sharing data, but the deposit may prove to be limited in terms of searchability and access and may lack
integration into a wider research context. Furthermore, access to data through journals may be limited
to subscribers or paid memberships.
2.2.3 Submitting data to external repositories
Overview of the issue
Domain repositories and networked knowledge databases can offer excellent solutions for data sharing
and long term access to research outputs. An example in the subject areas of evolution, ecology, and
related fields is the Dryad 8 repository which is working with journal publishers and scientific societies to
develop policies and sustainability of data underlying scientific publications. Dryad seeks to “allow
future investigators to validate published findings, explore new analysis methodologies, repurpose the
data for research questions unanticipated by the original authors, and perform synthetic studies such as
formal meta-analyses.” Although for some, a domain repository may offer a solution for sharing data, it
should be noted that some domain repositories accept only part of the research data and don’t accept,
for example, program code necessary for replication. Many domain repositories do not collect contextual materials (field notes, interviewer materials, instrumentation descriptions, licensing agreements,
etc.) that are important to understanding and using the data. Some repositories are limited in what
data they will accept, leaving some ‘orphan’ data.
Synthesis of faculty concerns and needs
Only ten of the researchers interviewed submit their data to domain databases or external repositories.
(See Table 6 on page 29.) Interestingly, data are more frequently published to domain repositories in
the sciences than in the social sciences, while data sharing was reported to be more commonly practiced
in the social sciences than in the sciences.
Of the 10 researchers who do publish data in external repositories, the repositories mentioned were:
•
•
•
•
•
•
•
•

GenBank
MLST (Multi Locus Sequence Typing)
Alzheimer's Disease Neuroimaging Initiative
NCBI (National Center of BioInformatics)
Lawrence Livermore for radiometric data
Tubingen for paleo-botanical data
UCLA Cuneiform Digital Library initiative
Genome database

•
•
•
•
•
•
•

PubMed
Inter-university Consortium for Political and Social
Research (ICPSR)
NASA repositories
Sloane Digital Sky Survey
Astro-Physics abstract data service
Cambridge Structural Database
Cambridge Crystalographic Data Center

Conclusions: Data Sharing
Researchers need an institutional repository (centrally managed) or sets of local (departmental) repositories that will provide secure solutions to storage of large volumes of data and offer sharing with the

7 Howe, et al. p. 48.
8
For information about Dryad see: <http://datadryad.org/repo>.
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fine grain access control mechanisms that researchers require. 9 A research data repository could provide secure workspace for the management of data still in production and under the control of
researchers, and would provide an environment where researchers may share interim data files that are
never published to a permanent repository as well as ‘final’ data files that may be moved into preservation destinations. A shared repository could eliminate redundant tool and service development, reduce
the risk of unintentional exposure of sensitive data, and center support costs to the University more
visibly for grant application. And as frequently noted, “… sharing data should be a high priority in
academia because it allows for data reuse and provides transparency to replicate and facilitate better
scholarship.” 10
No single journal or professional society is able to offer the breadth and permanence that a digital archive operated and maintained by a trustworthy organization with institutional longevity can provide in
terms of functional long term stewardship of research outputs. The submission of research data to a
single publisher has its limits – it does not offer an integrated method of managing, searching, or
accessing research data. Stand alone databases or proprietary data collections present only a partial
solution to the challenges of data publishing and sharing and if relied upon by researchers for long-term
access, abrogate the University mission to preserve the scholarly output of the intellectual and research
efforts of its faculty.
It is important for Yale researchers to work closely with domain repositories so that ‘down stream’ planning and adherence to standards will improve the quality of outputs and the odds that data will be
accepted by domain repository solutions, when available. The need for local support in preparing data
for deposit was mentioned by those interviewed, as well as the limitations on what materials are
accepted in domain repositories. It is important to recognize that researchers cannot necessarily rely
upon domain repositories to provide all of the solutions to the challenges of data sharing and long term
stewardship of research outputs throughout the entire digital life cycle. Some disciplines and research
areas do not have shared repositories, so that an institution based solution is necessary for managing
and providing access to those researchers who do not have alternative solutions, or in cases where Yale
retains an interest in holding the data over time in addition to it being available through another repository. Some repositories have not survived economic challenges, notably the Arts and Humanities Data
Service in the United Kingdom. Sometimes domain repositories allow public access, in other cases (such
as the Inter-university Consortium for Political and Social Research) access may be restricted to members or subscribers. Collection policies of domain repositories may limit their abilities to accept data
pertaining to certain subject areas or resulting from particular methodological approaches. 11

9

A compelling model for managing faculty datasets at Indiana University: The IUScholarWorks Repository, a DSpace-based
institutional repository for dissemination and preservation of articles, papers, technical reports, and other scholarly products,
IUScholarWorks Journals, and an Open Journal System-based online journal hosting service is being expanded to implement a
research data publishing service. This service will leverage IU's existing Massive Data Storage System, which is an existing large
scale centrally-funded distributed storage service offered by Research Technologies to IU faculty, staff, and graduate students
for storage of their research data. See: <https://scholarworks.iu.edu/dspace/>.
10
Harley, Diane, Acord, Sophia Krzys, Earl-Novell, Sarah, Lawrence, Shannon, & King, C. Judson. (2010). Assessing the Future
Landscape of Scholarly Communication: An Exploration of Faculty Values and Needs in Seven Disciplines - Executive Summary.
UC Berkeley: Center for Studies in Higher Education. Retrieved from: <http://escholarship.org/uc/item/0kr8s78v>.
11
ICPSR (a member organization) is the most comprehensive repository for social science related data in the US, and offers
more than 500,000 digital files; disciplines represented include political science, sociology, demography, economics, history,
gerontology, criminal justice, public health, foreign policy, terrorism, health and medical care, early education, education, racial
and ethnic minorities, psychology, law, substance abuse and mental health, and more. However, not all subdomains of these
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R

ecommendations: Data Sharing
Develop Digital Repository Services that would allow researchers to easily store and manage research
data outputs, to publish their datasets for online access at a stable web address and reference these
datasets from publications, and be integrated into services for the preservation of the data. The intent
is to develop a suite of services that are generic enough to be used for a wide range of domain specific
research outputs and that would meet the needs of multiple domains.

Rather than storing massive amounts of unmanaged content, a repository environment offers a context
and set of tools for making optimal use of high investments in technical infrastructure. The data repository environment also would encourage the development of domain specific, user driven services such
as automated metadata production and ontology development. This environment would provide the
curatorial context for making decisions about preservation commitments and support for long term preservation, as appropriate.
Researchers will be encouraged to deposit data and metadata earlier in the research process (prior to
formal publication of research findings or prior to producing a final dataset) to reduce the risk of losing
data due to inadequate data management (poor version control, reliance upon inadequate file naming,
undocumented content of data files, no file level metadata, etc.) and unstable personal storage
solutions (personal hard drives, USB drives, etc.).
Recommended process:
•

•
•

Specify requirements and evaluate options for building a centralized digital repository and/or a
federated set of digital repositories to meet the needs of storing and managing research data
outputs, with consideration for linking associated content types such as research papers and
journal articles.
Determine first participants in a digital repository through Data Assessments (see Section 2.3)
and develop pilots based upon researcher defined requirements as a first step toward a centrally supported data sharing environment.
Build essential research-based and domain-informed components of a coherent technical infrastructure, repository services, and a comprehensive policy layer for research support. Combine
expertise, strategies, and technologies to provide key solutions to unmet service and infrastructure demands on campus, and jointly build a coordinated approach to delivering digital content
services to faculty and their research teams. Encourage deeper partnering with faculty leading
to better informed strategic planning and delivery of common services and infrastructure.

2.3 Data Management
Overview of the Issue
Effective data management builds upon policies and best practices governing a range of decisions, from
intellectual property and privacy provisioning to format migration and versioning. Data management
solutions are critical to the research process as well as for making optimal use of technical infrastructure, enriching teaching and learning, and driving new research. A key component in digital curation
activities spanning the life cycle of a digital asset, proper data management is required for data to be
disciplines are included. See the collection development policy of ICPSR:
<http://www.icpsr.umich.edu/icpsrweb/ICPSR/org/policies/colldev.jsp>.
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accessible and useful over time. Guidance and tools are needed to help researchers manage, publish
and share their data outputs. Since curation decisions about what digital content to keep over time can
have considerable impacts upon the costs of storage and management, early identification of curatorial
intent (to keep long term for access, to keep long term in a ‘dark archive,’ or to delete at a specific date)
can lead to more effective allocation of resources at the infrastructure level.
The components of data management include:
•
•
•
•
•
•

Applying metadata (documentation of data) and annotations
Capturing contextual information during the research process that builds understanding and
usability of research outputs
Applying unique and persistent file identifiers to support access to files over time
Version tracking of outputs, documenting changes to content over time, using standard file
naming conventions
Migrating data to newer or alterative formats (for example, as versions of software change)
Making decisions about what to keep, what to delete, and what methods to use to manage
data for sharing, replication, and reuse

Synthesis of faculty concerns and needs
Data management, backup, and media conversion are largely perceived as nuisances or chores not
directly related to active research. One researcher noted that “if you want to make data available, you
incur cost and effort. Managing data in ways that it can be selected for retention and deletion often
requires additional time and effort as well as knowledge of the data, and most researchers are not
funded adequately to do this.” Domain specific expertise is often required in managing research data;
there may be common solutions but there are discipline specific standards, practices, workflows, and
tools. Graduate students “know most about the data – but they leave, that's a problem.” So some
researchers “would like to have a dedicated person or office to ask for support for data management,”
and “full time staff of assistants with domain knowledge would help.” One researcher pointed out that
“we don't have staff to help people manage large data sets. Need training for post docs and grad
students. Professional staff would be a benefit if they had domain-specific knowledge of the data.”
A network of services and “communication about available services” would be useful because “the
faculty are not informed or aware of "state of art" regarding data. Need to be taught.”
A majority of those interviewed said that they apply metadata to describe the data so they and/or
others will still know how it came to be and what it means five, ten or twenty years from now. By
domain, almost all of the social scientists and scientists said they create metadata. Comments indicated
that producing metadata is not without challenges, however, and requests for assistance were common.
One faculty member noted that one of the major challenges “by far, is documentation of data for public
availability after research.” Another said it is “hard to do documentation from project to project, it's ad
hoc [when done] by researchers themselves. There's an opportunity cost to researchers to
archive/document when they could go after the next funding/study” and noted that “templates for
documentation” would be helpful.
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Each of the humanities respondents and a majority of the social scientists said that they migrate files
from one format to another as a means to ensure that files remain usable with the software available at
any given time. About half of the respondents in the sciences migrate files to new software versions.
Almost all of the social science and all of the humanities respondents said that they manage multiple
versions of the same data. A majority of those in the sciences also said that they manage multiple
versions of the same dataset. Version tracking methods vary widely and are often poorly done or not
done at all with a potential loss of data and barriers to secondary analysis and replication. One faculty
member noted that “getting standardized homogenized data sets with the same level of annotation and
adequate versioning is a challenge.”
Some of those interviewed were aware of and seemed to be quite expert at managing data, for example
one has an “elaborate tracking system for different types of versioning, tracking updates; error corrections; annotations.” And another noted that a “spreadsheet [is kept] for each person for each project,
and given the short shelf life of the data (1 month) tracking is not a burden.” Some “maintain versioning by using different file names with different dates on them. They also maintain specific notes about
versions.” But others have a much less reliable or automated method, and manage the data with “notes
in a little book and keep raw data separate.” One even admitted “it's a mess.” Some have “no system.
Each post doc tracks data in their own idiosyncratic way.” And tracking versions is done "very badly and
involves a multiple researchers and assistants, now using Google Site/Docs.”

Conclusions: Data Management
Data management is essential to project management and serves the basic goals of research by allowing
results to be replicated and new questions to be formulated. Inadequate data management leads to the
loss of valuable data and the inability to understand content and context. Long term preservation practices need to be applied early in the life cycle so that contextual metadata and documentation are captured and appropriate formats of data and metadata are produced; poor management and documentation of datasets leads to inability to share and reuse data. Because data management requirements and
practices vary widely by discipline, it is important to develop greater understanding of the gaps and risks
incurred through current data management practices and how solutions might be addressed, particularly those that are extensible across the University. The development of coordinated services in digital
management techniques will streamline costs, improve results, and build core expertise that can be
drawn upon for support throughout the research life cycle, from grant writing to archiving. Researchers
should not be required to know the standards and best practices of digital publishing, metadata production, data management, etc. but rather will have access to experts in these areas.

R

ecommendations: Data Management

In addition to the Digital Repository Services described in the recommendations in Section 2.2 (page
10), the following are recommended:
1. Carry out Domain Specific Data Assessments
Investigate specific research centers, communities of practice, and specific academic disciplines
to determine their data management, data sharing, and data curation requirements. The Data
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Assessments would inform repository requirements, scale, advocacy planning, and identify
initial participants and champions. 12
2. Develop and Deliver Research Data Curation Services and Tools 13
• Develop integrated and distributed support for data management, including support for
metadata and citation, versioning, annotation, format conversions, and the production of
data management plans for inclusion in grants and local resource allocation.
•

Develop support services by leveraging the expertise of librarians, digital curators, data
experts, data scientists, and technical support staff to provide data management consultation and advice.

•

Develop policies and best practices integral to a comprehensive data curation support program. For example, metadata experts will participate in articulating and implementing best
practices for describing data objects, with an eye toward long term preservation, data
discovery, authenticity, and persistence.

•

Develop workflow tools that would support data management, including those that address
common requirements or those specific to particular instrumentation, methodologies, and
research design. 14 Develop tools for creating and exporting metadata in a number of
domain-specific formats.

•

Provide assistance with data management plans and provide expertise early in the life cycle
of a research project to meet funding mandates to archive fully documented data and
metadata in specified formats. Support is needed with data management plans and expertise.

•

Assist researchers in preparing and submitting both data and metadata for publication to a
preservation repository (external or at Yale) for the long term, if the researcher chooses to
do so. Provide guidance about how to make data related to a published journal article
available in cases where the journal itself has a mechanism for distributing digital data sets.

12

Examples of Data Assessments: Oxford University: Scoping Digital Repository Services for Research Data Management. See:
Martinez-Uribe, L. (2007). Digital Repository Services for Managing Research Data: What Do Oxford Researchers Need? IASSIST
Quarterly, Fall & Winter 2007, 28-33. Data Asset Framework. Implementation Guide (October 2009). See: <www.dataaudit.eu/docs/DAF_Implementation_Guide.pdf>. EIDCSR Project (Embedding Institutional Data Curation Services in Research).
See: <http://eidcsr.oucs.ox.ac.uk/>. Martinez-Uribe, Luis. (2008) “Findings of the Scoping Study Interviews and the Research
Data Management Workshop.” Oxford e-Research Center. See:
<http://www.ict.ox.ac.uk/odit/projects/digitalrepository/docs/ScopingStudyInterviews-Workshop%20Findings.pdf>.
Data Curation Profiles: from the Distributed Data Curation Center at Purdue University and the Graduate School of Library and
Information Science at the University of Illinois at Urbana-Champaign. See: <http://datacurationprofiles.org>
13
Examples of data management guidelines and support services: Massachusetts Institute of Technology. See:
<http://libraries.mit.edu/guides/subjects/data-management>. Georgia Institute of Technology: Data Curation Services. See:
<http://www.library.gatech.edu/about/data_curation.php>. UK Data Archive. See: <http://www.dataarchive.ac.uk/sharing/sharing.asp>. Australia National University Data Management Manual. See:
<http://ilp.anu.edu.au/dm/ANU_DM_Manual_v1.01.pdf>
14
For instance, the Data Documentation Initiative (DDI) Alliance’s Best Practices Across the Data Life Cycle:
<http://ddi.icpsr.umich.edu/bp/bp.html> and listing of tools <http://ddi.icpsr.umich.edu/resources/tools>.
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2.4 Long term persistent access and preservation
Overview of the Issue
Digital resources can be accessed and disseminated in the short term without the need for preservation.
Over time, however, changes in software and hardware, coupled with the deterioration of storage
media mean that the ability to access and use digital content will be compromised. The file formats
used to store research data (proprietary statistical software, databases, image files, etc.) either must be
transformed into new formats or be accessed through ‘emulation’ processes over time to remain usable
and understandable. A digital preservation repository program, encompassing a full range of services,
policies, and infrastructure that go beyond simple data storage and retrieval, will be required to obviate
these risks.
Finally, some digital content at the university was produced with funding from agencies with mandates
that require long term public access, but large scale outputs from those funded research activities are
not consistently managed in ways that meet those requirements. This poses a major liability for the
University.
Synthesis of faculty concerns and needs
One faculty respondent summed up the need for “a safe repository where you can get data back from,
where someone will take care of it, where it's easy to find it again (regardless of who put it there), and
where it's well documented.” Another responded that what is needed is “some kind of archiving system that includes version control; a long term archiving solution.” Another mentioned a service that
would ensure that faculty retain “the questionnaires, codebooks, etc. to go with the data” and would
provide an archive for older data which could be drawn from “to share with students and enable the
ability to look at old data with new perspectives.”
It is clear from the interviews that “self storage” of data is not reliable enough to assure long term
access. Technological obsolescence of particular types of media is one ubiquitous problem they face.
Faculty report that they “keep data on departmental servers, tapes, migrate and replicate data to readable formats and media when necessary… store data in as many places as possible. However, [I have]
media that can no longer be read, [I have] discarded unreadable media.” Another reports that “given
the extensive use of video in research, older video formats (tape) are kept, but they cannot be accessed.
Working in digital format should allow for a long lifespan of raw data. Some digital formats (data
tape/cartridge) are no longer accessible.”
Faculty clearly understand the need to be selective about what is retained. Of those interviewed, fewer
than half saw the expected life span of the data to be forever, or infinite. An additional 3 respondents
saw the data having a life span of decades. Twelve of the researchers said “nothing or not enough” is
being done regarding long-term management and archiving of the data and 17 referred to particular
storage devices as methods of archiving data.
Numerous comments from the interviews illustrate the fact that “long term access” is confused with
backing up data on servers or tapes. It is clear that most researchers take an over simplified view that
the long term safe keeping and usability of data can be addressed by storage devices (CDs, servers, TSM
backup, tape, or even paper) but are not aware that managing intellectual content over time requires
more than storage and backup.
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Fewer than half of the social science researchers we interviewed indicated that funding agencies
required data archiving. Less than a third of the science researchers indicated that data archiving was
required. Only 2 of the social science researchers, but 7 of the science researchers, were unclear about
the requirement. Overall we found that mandates are not enforced, that researchers are not aware of
sharing mandates, and that there is confusion about mandates which can lead to violations, liability, and
loss of funding.

Conclusions: Long term persistent access and preservation
There are no curation and preservation services accessible to researchers at Yale University. There is an
immediate risk that digital content will be lost due to non-redundant storage or media instability. In
addition, there is a significant risk that inadequately managed digital resources will become entirely
unreadable or unrecoverable, or that the processes to recover or reformat them will be increasingly
difficult and costly. Finally, there is the risk that Yale will not manage research data to provide the longterm public access required by funding agencies.
Preserving access to research data requires that specific actions be taken upon the data to monitor and
ensure its safe keeping. Clearly a better understanding is necessary regarding what is required to meet
the demands of decades or more of persistent access. Increased awareness of data curation requirements beyond storage and backup will be necessary to prevent future data loss and unmet preservation
expectations.

R

ecommendations: Long term persistent access and preservation
In addition to the Digital Repository Services and the Research Data Curation Services and Tools
described in the recommendations in Section 2.2 (page 10) and Section 2.3 (pages 12-13) , the following
are recommended:
Establish a Digital Preservation Program: Implement a centralized digital preservation program to
reduce the risk that valuable digital assets will be lost, and to establish a coherent, timely, and economically efficient program for persistent access to digital resources. Establish mechanisms to manage
research outputs in ways that link data resources with the contextual information that enables them to
be disseminated and interpreted accurately over time.

2.5 Data ownership
Overview of the issue
The lack of clarity about data ownership, intellectual property, and copyright issues can affect the
willingness to share data and the ability to determine who is responsible for the long term stewardship
of research outputs.
Synthesis of faculty concerns and needs
Understanding of, and clarity about, data ownership varied widely, with responses ranging from a firm “I
own the data” to “depends on funding, sources, and agreements.” In particular, faculty expressed
uncertainty over data ownership issues when their own collected data is merged or blended with data
from other sources. Since more than three-fourths of those interviewed said that they acquire data
from other sources, this uncertainty affects a significant number of those interviewed. (See Table 7 on
page 30.) A majority of respondents, asked about their understanding of ownership and intellectual
Office of Digital Assets and Infrastructure. Research Data Task Force.
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property rights regarding the data, stated that researchers own the data. The second largest group of
respondents, however, stated that data ownership was either unclear or a matter of little concern. Half
of the respondents reported knowledge or development of policies regarding data ownership. (See
Table 8 on page 30.) This divergence of views exposes both the researchers and the University to the
risks of both potential intellectual property infringement situations and also potential loss of intellectual
property rights for the researcher and the University.
Sensitivity of information captured in and confidentiality of data was an implicit or explicit concern of
the majority of interviewees, particularly those who deal with human subjects. (See Table 9 on page
30.) In some respondents, there is a perceived lack of tools and expertise to ensure the protection of
privacy and confidentiality of their data.
More clarity is needed in this area, as research becomes increasingly more collaborative and crossdisciplinary, both on campus and internationally. If each domain has its own inherent ideas about data
ownership, what steps need to be taken in order for these research partnerships to be successful?
Where will this leadership come from?
As one researcher stated regarding data ownership:
This is a huge issue. Very important. Could use help with educating faculty about this issue. Some data needs to
be shared locally and some needs to be shared with others in a P30 Center. Would like help with this. Needs to
be consistent across the university.

Many of the researchers share their data within their labs, within their departments or centers, within
the University, and beyond. Adding another layer of complexity is the fact that the sharing of data
occurs at various points in the research cycle. Questions remain about how are rights transferred or
retained as these data get merged.

Conclusions: Data Ownership
Developing clear, workable policies relating to data ownership is critical to many aspects of the research
data life cycle. Before research data can be deposited, shared or repurposed, ownership rights to the
data must be determined. The interviews revealed that services, policies and best practices which assist
and raise the awareness of researchers about data ownership, intellectual property, and copyright are
clearly needed. The development of these services, policies and best practices are integral to a comprehensive research data life cycle management support program.

R

ecommendations: Data Ownership
Establish a Consultation Center on Data Ownership, Intellectual Property (IP), and Copyright
1. Establish policies and/or provide boilerplate documentation regarding data ownership and
data sharing, with the General Counsel’s office involvement in this process. This will leave
researchers more time to plan and conduct research and less time worrying about data management/ownership concerns.
2. Establish a consultation service, centrally funded and available to all researchers across campus, where those who are well versed in copyright issues in regard to data management, data
sharing, and long term preservation of research outputs serve as a resource to researchers
Office of Digital Assets and Infrastructure. Research Data Task Force.
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across the campus. The resource center should develop and consistently maintain a robust
website that details the various resources available on campus and elsewhere relating to data
management in general and IP/ownership/copyright issues in particular. 15
3. Consulting services on ownership/copyright should be offered in conjunction with other data
management concerns as well as issues surrounding confidentiality and privacy.

2.6 Technical Infrastructure
Overview of the issue
The interviews suggest a tremendous range of computational resources at play and a landscape that is
both diverse and complex. In general the complexity may be driven by the computational needs of each
respective discipline, but within disciplines there is considerable diversity, making it difficult to devise
unique profiles for each academic department.
At the institutional level, the diversity of research is reflected in the types of computing environments
used to collect, analyze, and store data. With the exception of those engaged in data mining or largescale digital humanities, most humanists are capably served by a single desktop or laptop computer
used for writing, email, and web-based research. Comparatively, social scientists collect and analyze
larger data sets which require varying degrees of storage and computing horsepower, while researchers
in the physical/natural sciences can scale up to hundreds of computer cores and terabytes of storage. 16
Like other aspects of the technology infrastructure, the computational environments used by faculty
appear to grow organically as each researcher adopts new technologies to meet new research
challenges. A negative impact is that as complexity grows, so too do the demands for support.
All faculty interviewed indicated that the computer is an essential component in the research tool kit.
However, the use of computational resources is highly varied between, and even within, disciplines.
While our sample of 34 researchers may not reflect the patterns of the entire campus population, 38%
indicated they can perform all work within a single computer platform, while 35% indicated their work
requires use of multiple platforms, usually to include Linux workstations and/or High Performance
Computing resources. High Performance Computing use was reported by 26% of those interviewed.
There are several technologies that are shared across domains on campus that play quiet, but significant, roles in faculty research. These include the campus network, storage technology, backup, and
computing.
2.6.1 Network
Overview of the issue
The campus network is both a figurative and physical spine that connects researchers on campus, as
well as with the rest of the world. The network infrastructure has evolved over a period of almost 30
15

Examples of IP and copyright consultation services: Cornell University Copyright Information Center. See:
<http://www.copyright.cornell.edu/>. University of Texas. Copyright center website. See:
<http://www.utsystem.edu/OGC/IntellectualProperty/Cprtindx.htm>.
16
ITS Announcements and News. October 30, 2009.
<http://blogs.yale.edu/roller/page/ITS?entry=university_expands_high_performance_computing>.
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years and has included all industry standard topologies during its life. As a core infrastructure service,
the campus network is ubiquitous and often taken for granted. While both wired and wireless network
services are broadly available, they differ in terms of quality due to the age of cabling and switch components scattered across the campus.
Synthesis of faculty concerns and needs
As researchers accumulate large data sets and digital collections and use of high performance computing continues to grow, data transfer rates are becoming an important factor in both analysis and collaboration. Faculty and researchers that need to move very large data sets can notice appreciable lags in
data transfer rates. In the interviews, over three quarters of the 34 respondents indicated that the
current network infrastructure is of adequate quality. However, this group also indicated that they are
concerned regarding their future needs and the ability of the network to support them. One researcher
noted: “It’s OK so far, but with multi-gigabyte data sets coming, the future is worrisome.”
This feeling is confirmed by a subset of users already working with large data sets and the Faculty of Arts
and Sciences High Performance Computing Facility:
“Using HPC for visualization and in an interactive mode is nearly impossible. Size of data sets and network
infrastructure limits ability to interact with HPC applications in real-time. Data sets are getting larger and data
transfer taking longer. This can slow down the pace of research.”

In this example, it is clear that for some, the network infrastructure can have a direct impact on research
and plays a critical role in research collaboration. In the sciences and some social science departments,
labs and workgroups need to share data and often utilize the network to access data stored on shared
devices such as file servers.
2.6.2

Storage technology

Overview of the issue
All digital assets reside in some form of storage environment. Storage can be limited to a single local
device, such as the hard disk in a laptop computer, or in multiple locations such as external drives, file
servers, CD/DVD media, or USB flash drives. This section describes some of the challenges currently
faced by researchers who regularly are forced to make decisions regarding how their data will be stored.
Synthesis of faculty concerns and needs
Coping with storage is a significant challenge for faculty. During the course of the RDTF interviews, 38%
of researchers indicated that their current storage solution was not adequate. Some faculty interviewed
indicated that they had used multiple storage technologies over the course of their careers, resulting in
data stored on older devices that can no longer be read. In most cases there were two driving factors in
determining the appropriate solution: cost and ease of use. Comments from faculty included requests
for more disk space for storage at a reasonable price, a centrally managed large scale storage solution,
long term access (5 years or more) to large amounts of storage (5 terabytes or more). Others
commented that the institution needs to keep storage capacity ahead of demand and asked if someone
was thinking about Gigabyte network service and computer support for research including software
updates and virus detection.
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2.6.3

Backup

Overview of the issue
Backup provides a much needed safety net for research data. Backup is a loosely defined strategy for
the retention of data files. For some, backup involves making a copy of data to be used only in the event
of catastrophe (such as the malfunction of a researcher’s primary computer). For others, backup is
simply the practice of keeping multiple copies, or versions, of data. The amount of data, frequency of
access, performance, level of effort, and cost are all determining factors in the development of individual backup strategies.
Given the diverse range of storage technologies at play in the research environment, there is similar
diversity with regard to backing up copies of data. Current backup solutions range from USB flash
drives, to external drives, file servers, and the institutional backup system (TSM) offered by ITS.
Synthesis of faculty concerns and needs
In the current research environment, the RDTF interviews revealed a wide range of backup strategies.
Only half of faculty participating in the interviews indicated that their current backup solution was adequate. Some of the more common methods included:
•
•
•
•
•
•
•

Multiple copies of files stored on multiple computers.
Copies of files stored on portable or removable media (external drives and/or USB flash drives).
Files stored on local or shared file servers.
Copies of files stored as email attachments.
Multiple copies of files stored on institutional servers.
Third party, off-site service providers.
Files backed up using TSM.

It is important to note that while the institutional TSM system works well for most personal/primary
machines, the service is not intended to be used as a permanent storage solution. In addition, TSM is
not a high performance system-- retrieving 1 TB of data can take over a day. The cost of TSM is also
prohibitive to use as a backup system for large data sets.

Conclusions: Technical Infrastructure
The state of affairs in regard to the impacts of scientific data and storage at Yale was summarized in an
announcement from ITS regarding high performance computing resources:
Much of the data used in Yale research is irreplaceable, or nearly so, since it arises from measurement of
physical phenomena (e.g., using a telescope), or from simulations or experiments that would be difficult
and costly to repeat. Yale researchers have identified a critical need for a world-class storage facility for
scientific data that would support raw data capture; high-performance data access during computation;
and curation, preservation and sharing of research data. Such a facility for storage and analysis of
scientific data would accelerate new discoveries by allowing Yale researchers and their collaborators
elsewhere to analyze scientific research data far more rapidly, and it would make it possible for
researchers and educators across the globe to access scientific data uniquely available at Yale. It would
also directly strengthen Yale’s current institutional commitment to stewardship of its vast collections of
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digital data by complementing the efforts of Yale’s Office of Digital Assets and Infrastructure, which is
17
already addressing the digital asset management needs of other parts of the university.

The challenge of storage for researchers is directly linked to the absence of an institutionally supported
storage facility that would support the management, sharing, and stewardship of Yale’s research outputs. In parallel, local storage solutions that can be physically connected to research workstations have
grown progressively inexpensive and of higher capacity. As a result, relatively inexpensive commodity
storage has led to the unchecked accumulation of increasing amounts of unmanaged data. In this diverse landscape, a range of different storage choices has become increasingly difficult for central IT services to support, and in some cases poses significant risk to data. Self managed storage solutions are
usually core components of backup strategies, data management, data sharing, and long term preservation. A supportable and sustainable storage strategy would enable more efficient implementation of all
of these interdependent activities. An institutional challenge is to develop a set of best practices, to
publicize storage alternatives with cost and information to evaluate those alternatives, and to reduce
administrative overhead and enable an easier migration to newer storage technologies.
Faculty interviews indicate that researchers are well aware that the Yale network is reaching capacity,
particularly in the cases of large data transfers and will require continuous improvement. The 20092010 Yale InformationTechnology Strategic Plan 18 outlines the objectives and opportunities of developing “high-performance networks on campus, and connections to those off-campus, to support massive
data transfers, real-time visualization and use of remote instrumentation.”
Backing up data is an essential component in the technical infrastructure supporting the long term management of research data outputs. Preservation actions are required over time to preserve content,
metadata, and relationships among digital objects. Assessments of appropriate backup mechanisms and
articulating the limitations of backup vs. preserving access and understandability of data over time are
important to develop.

R

ecommendations: Technical Infrastructure
1. Evaluate and publicize various alternative storage options and their costs, with information
about the hosting environment and associated support services for each option, including centralized storage, local and departmental, external and self storage solutions.
2. Build an understanding and set of strategies for optimizing storage through active curation of
data where decisions are made throughout the data life cycle regarding retention, stewardship,
long term access, and ‘length of life’ for specific content.
3. Continue to assess discipline-specific network requirements and incorporate into the
University’s IT Strategic Plan.
4. Assess challenges of transferring data between institutions and across campus.
5. Provide an assessment of backup options and provide guidance and costs over time for long
term storage.
17

“University expands high performance computing resources.” 30 Oct · Fri 2009. ITS Announcements and News.
<http://blogs.yale.edu/roller/page/ITS?entry=university_expands_high_performance_computing>.
18
Yale IT Strategic Plan. Draft Version 2010-Jan-05, p. 30-31.
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6. Raise awareness that backup is not archiving. Preservation actions are required over time to
preserve content, metadata, and relationships among digital objects.
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3.0 Conclusions and Strategies for Moving Forward
Yale University produces vast amounts of data during the course of research activities which represent
significant investments of time, funding, and intellectual activity. The installation of High Performance
Computing Clusters (HPC) is a significant resource investment for the University in data creation.
Increasingly, major funding is required to develop HPC data back-up solutions and improve support for
general research data storage (see ITS Strategic Plan yale.edu/itsp). However, these major investments
do not include provision for data curation processes which bring practices of selection, organization, and
retention policies that will optimize these investments in hardware and software.
More importantly, the value in data resources is in the discovery and knowledge that are built from
them. Data “are only as useful as researchers’ ability to locate, integrate and access them.” 19 Efforts
need to be taken to strategically build the research data curation infrastructure to ensure that the
research is discoverable, available, and usable for further research.
The fabric of science is changing, driven by a revolution in digital technologies….. These technologies
generate massive data sets that fuel progress. Technologies for high-speed, high-capacity networked connectivity have changed the nature of collaboration and have also expanded opportunities to participate in
science through instant access to rich information resources around the world. While these digital technol20
ogies are the engine of this revolution, digital data are the fuel. (p. 3)

As data sets grow to the terabyte scale, virtually every academic institution is facing pressures from
increasing volumes of data and increasing requirements for storage and network access. In response,
some research institutions are developing the administrative and technical infrastructure to support
expanding multidisciplinary research projects and to enable the integration of teaching and research. 21
Research communities are developing repositories that incorporate data management policies, standards, and tools to enable data to be more effectively shared and reused. 22 Nationally and globally,
funding agencies and associations are developing policies and guidelines to promote data sharing and
stewardship. 23
As indicated by the findings of the interviews and other needs assessments undertaken at Yale and at
other academic institutions, we know that researchers are challenged by the demands of storing and
19

Howe, Doug Seung Yon Rhee et al (2008) “The Future of Biocuration.” Nature. 455/4:47.
Harnessing the Power of digital data for science and society. Report of the Interagency Working Group on Digital Data to the
Committee on Science of the National Science and Technology Council. January 2009.
<www.nitrd.gov/about/harnessing_power_web.pdf>
21
See, for example, the announcement of the NSF award to Johns Hopkins for the Data Conservancy
<http://www.nsf.gov/awardsearch/showAward.do?AwardNumber=0830976> and
<http://releases.jhu.edu/2009/10/02/sheridan-libraries-awarded-20-million-grant/>. The Johns Hopkins University Sheridan
Libraries have been awarded $20 million from the National Science Foundation (NSF) to build a data research infrastructure for
the management of the ever-increasing amounts of digital information created for teaching and research.
22
For examples of domain repositories that implement policies and standards, see UniProt (http://www.uniprot.org/) and
Linguistic Data Consortium (http://www.ldc.upenn.edu/). For an example of a crowdsourcing approach to data management,
see Galaxy Zoo (http://www.galaxyzoo.org/) or the Sloan Digital Sky Survey (http://www.sdss.org/). In the social sciences, see
the Inter-university Consortium for Political and Social Research (ICPSR http://icpsr.umich.edu/)
23
See, for example, the NIH guidelines on genome-wide association studies (http://grants.nih.gov/grants/gwas/) and the
National Academy of Sciences report, Ensuring the Integrity, Accessibility, and Stewardship of Research Data in the Digital Age
(http://www.nap.edu/catalog/12615.html).
20
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managing data across the digital life cycle, of producing data management and sharing plans that adhere
to best practices, rights, and policies, of describing their data in ways that make them identifiable and
usable, and of determining best formats and options for storing and sharing data securely over long
periods of time. Loss of data, unmet mandates from funding agencies to preserve data, and difficulties
in securely sharing data with collaborators are challenges faced across multiple academic disciplines.
With its investment in ODAI, Yale University has made an explicit commitment to building and sustaining
shared digital asset infrastructure. The existing curatorial models in the libraries and museums
constitute a strong foundation for building this shared infrastructure for the digital collections within
these departments. However, it is the informal collections of data that require the University to build
curatorial practices from the ground up. While both ITS and the University Library have some aspects of
the service model needed to support the needs that are outlined in this report, additional investment
will be required to develop a coherent approach to curating research data. ODAI has the resources to
make a start on some of the recommendations in this report. Additional resources will be required to
meet a digital stewardship commitment to appropriate long term retention and dissemination of digital
assets, with the technical infrastructure and services required to meet that stewardship promise. Data
curation or the proper management of the data throughout its life cycle -- from creation to
dissemination and archiving -- is necessary in order for the data to be accessible and useful over time.
Guidance and tools are needed to help researchers manage, publish and share their data outputs, but to
date those services are not organized in a coherent manner and are not widely available. Data
preservation, the proper management of data for long term persistent access, should be offered to
those data that are designated as requiring an institutional commitment to stewardship. In this way, the
University continues to fulfill its mission to create, disseminate, and preserve knowledge when that
knowledge is in digital form.
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Appendix One: Interview Form
Name:
Department:
What is your area of research and what types of research questions do you study?
Could you please explain what sorts of data you produce (for example surveys, field experiments,
output from scientific instruments, simulations)? :
What are the number and size of datasets you typically produce?
Do you acquire data from external producers or collaborators?
Comments:
What is its rate of growth?
What is the expected life span of the data?
Do the data contain any sensitive information? Are there concerns about confidentiality, such as the
identification of human subjects?
Who owns the data? What is your understanding about the intellectual property rights regarding the
data?
Do you know about, or develop, policies regarding who will “own” the data, particularly if researchers
from other institutions collaborate on the research?
Comments about ownership:
Do you manage multiple versions of the same data?
How are these revised datasets tracked?
Do you migrate files from one format to another so that they will remain usable with the software
available at any given time?
Comments about format migration:
Do you apply metadata to describe the data so you and/or others will still know how it came to be and
what it means five, ten or twenty years from now?
Do you plan to share the data at any time?
If so, at what point in the research process would that happen?
Comments about sharing data:
Are the data made publicly accessible or only to specific individuals?
Where do you store and share your data?
Comments about where you share and store your data:
What do you do regarding long-term management and archiving of the data, after the research for
which it was collected is concluded?
Do you publish the data to domain databases or repositories?
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Does a funding agency require that data be archived for a prescribed period of time? If so, what agency
and for how long?
Are the data also submitted to the publisher of an article?
Comments about submitting data to publishers:
Will the data be destroyed at some point?
What computing environments (e.g. software, HPC, etc) are required to produce, analyze, and access
the data?
Is the network adequate for your work?
If not, then in what way is the network not adequate?
Is your current storage solution adequate for data you produce or acquire?
Do you have adequate backup solutions?
Comments about backup:
What are your biggest challenges in regard to managing research data and what services would help
you do this more effectively?
Are there areas relating to your data management, storage, and analysis environments where you are
not getting adequate support, services or equipment?
Is there anything else that you would like to add?
Name of Interviewer:
Date of Interview:
Date Information added to SharePoint:
Created:
Created By: Modified: Modified By:
Comments about this interview:
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Appendix Two: Research Data Task Force Charge
June 23, 2009
The Working Group of the Office of Digital Assets and Infrastructure (ODAI) identified as a priority the
need to support the efforts of managing the life cycle of “informal” collections of digital assets produced
at Yale. The Research Data Task Force (RDTF), made up of ITS, Library, and ODAI staff, therefore has
been appointed to develop a program to jointly research and define faculty requirements and essential
components of a coherent technical infrastructure, service definitions, and a comprehensive policy layer
to support the life-cycle management of research data. This program is strategically aligned with other
digital infrastructure initiatives in ODAI including the development of digital preservation services with a
secure storage environment.
Overview
Convene a task force of representatives from ITS, Library, and ODAI to work on the following:
1. Undertake a research data requirements analysis (made up of existing information and to be
collected) and synthesize the results
2. Articulate current landscape, existing services, and service gaps.
3. Draft strategies to meet requirements and develop business case/s and scope statement/s with
priorities to address various options.
Process
Phase One: Data Gathering and Synthesis (June –September 2009)
Compile information already in hand and to be collected about what is missing at Yale in regard
to technology (hardware, software, and network), services, and policies to support the research
enterprise throughout the data life cycle: production, analysis, dissemination and sharing, long
term storage and preservation.
o Compile evidence from existing sources: Campus-wide Cyberinfrastructure Survey,
ITS/AM&T FAS Faculty interviews and departmental summaries, and other sources of
information related to the needs and requirements of research computing and outputs
o Produce targeted profiles: hold focused interviews with specific research groups who
have requirements for technology and/or data management support
Phase Two: Analysis and Reporting (September - November 2009)
• Identify unique and shared requirements from the targeted profiles. Examples of
requirements:
TECHNOLOGY:
o secure data storage and networking
o managed data repository (active data storage and curation)
o access controls for collaboration and data sharing,
o computation requirements
SERVICES:
o data management services and metadata production,
o policies and procedures for selection, public access and controlled access, etc.
o format and metadata standards and best practices,
o preservation – both local and in other repositories
Office of Digital Assets and Infrastructure. Research Data Task Force.

Page 26

•
•
•
•

Produce a requirements analysis identifying the services, policies, and technology gaps for
various categories of research outputs (by size, complexity, content type, disciplines, etc) for each
stage of the research data life cycle
Develop priorities and business case/s for addressing needs
Identify further explorations beyond the scope of this charge
Deliver recommendations to ODAI Working Group and ODAI Advisory Committee (November
2009)

Governance and Membership
Members of the task force were appointed by ITS, Library, and ODAI unit heads. The Director of ODAI
has appointed the co-chairs. The task force will rely upon a network of contributors, with the task force
members taking the lead on collecting and communicating needs, requirements, and policies from their
constituent groups. Reports will be made to the ODAI Working Group at the end of each phase. Task
Force membership may be changed to meet the requirements of specific phases, or other groups formed to
work in collaboration with the Task Force.
Task Force appointed May 2009:
Jonathan Lizee, co-chair, ITS/AM&T
Ann Green, co-chair, ODAI
Paul Gluhosky, IT’S/AM&T
Stefan Kramer, SSLIS
Youn Noh, Cataloging and metadata
Andrew Shimp, Science Library
Judy Spak, Medical Library
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Appendix Three: Statistical Tables
Table 1: Participants by Major Domain (sciences, social sciences, and humanities) and by
Department
SCIENCES

SOCIAL SCIENCES

HUMANITIES

DEPARTMENT

Number of
Interviews

Applied Physics

2

Astronomy

2

Chemistry

1

Computer Science

1

Diagnostic Radiology

1

Ecology & Evolutionary Biology

2

Epidemiology and Public Health /Biostatistics

1

Epidemiology and Public Health, Epidemiology of Microbial Diseases

1

Forestry & Environmental Studies

1

Geology & Geophysics

1

Keck Center

1

Molecular Biophysics and Biochemistry

1

Molecular, Cellular and Developmental Biology

2

Mechanical Engineering

1

Physics

1

Yale Center for High Throughput Cell Biology, West Campus

1

DEPARTMENT

Number of
Interviews

Anthropology

1

Economics

2

Institution for Social and Policy Studies (ISPS)

2

Political Science

1

Political Science & Economics

1

School of Management

1

Sociology

1

Statistics

1

DEPARTMENT

Number of
Interviews

History

1

Near Eastern Languages & Civilizations

1

Slavic Department

1
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Table 2: Do you plan to share the data at any time?

Science
No
Yes
Total

Social
Sciences

6
28.6%
15
71.4%
21
100%

Humanities

0
0.0%
10
100.0%
10
100%

Total

1
33.3%
2
66.7%
3
100%

7
20.6%
27
79.4%
34
100%

Table 3: Are the data made accessible … publicly?

Science
No
Yes
Total

11
52.4%
10
47.6%
21
100%

Social
Sciences

Humanities

1
10.0%
9
90.0%
10
100%

Total

1
33.3%
2
66.7%
3
100%

13
38.2%
21
61.8%
34
100%

Table 4: If you plan to share data, would that happen … only after publication?

Science
No
Yes
Total

18
85.7%
3
14.3%
21
100%

Social
Sciences

Humanities

5
50.0%
5
50.0%
10
100%

Total

3
100%
0
0.0%
3
100%

26
76.5%
8
23.5%
34
100%

Table 5: Are the data made accessible … to specific individuals outside Yale?

Science
No
Yes
Total

10
47.6%
11
52.4%
21
100%

Social
Sciences

Humanities

5
50.0%
5
50.0%
10
100%

Total

1
33.3%
2
66.7%
3
100%

16
47.1%
18
52.9%
34
100%

Table 6: Do you publish the data to domain databases or repositories?

Science
No

14
66.7%

Social
Sciences

Humanities

8
80.0%
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Total
24
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Yes
Total

7
33.3%
21
100%

2
20.0%
10
100%

1
33.3%
3
100%

10
29.4%
34
100%

Table 7: Do you acquire data from external producers or collaborators?

Science
no

Social
Sciences
6
28.6%
15
71.4%

yes

Humanities

2
20%
8
80%

Total

0
0%
3
100%

8
23.5%
26
76.5%

Table 8: Do you know about, or develop, policies regarding who will “own” the data, particularly if
researchers from other institutions collaborate on the research?

Science
no
yes

Social
Sciences
9
42.9%
12
57.1%

Humanities

7
70%
3
30%

Total

1
33.3%
2
66.7%

17
50%
17
50%

Table 9: Do the data contain any sensitive information? Are there concerns about confidentiality,
such as the identification of human subjects?

Science
no
yes
no answer

Social
Sciences
15
71.4%
6
28.6%
0
0%

2
20%
7
70%
1
10%
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Humanities
3
100%
0
0%
0
0%

Total
18
52.9%
15
44.1%
1
2.9%
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