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Executive Summary

Data management is a core competency in most research projects. As datasets
grow in volume, velocity and variety, they can quickly become unwieldy. The
CSU research community, like those at many other research institutions, is
rapidly becoming overwhelmed with data management, diverting time and
energy from research projects.

A recent survey shows CSU’s research community has challenges in storage
availability, organization, preservation and collaboration. While there is no
panacea for these challenges, much can be done to reduce or eliminate hurdles
in the research function. Four initiatives can begin to ease these challenges at
CSuU:

1. Learn from one another through Affinity groups. Like assembling a
puzzle, individuals may hold the key to certain pieces of the puzzle and,
through the sharing of ideas and knowledge, puzzles may be partially or
wholly assembled.

2. Spread knowledge broadly through easily accessible vignettes that focus
on specific data management challenges faced by researchers.

3. Build an information technology infrastructure, including both storage
and compute capacity, to facilitate research.

4. Merge the research process with data curation practices to make data
management seamless for the CSU research community.

Confronting this issue now is important, as some research is churning in the
data management morass. Other research institutions are further along than
CSU in addressing data management challenges. To remain a viable, competitive
and thriving research institution, CSU needs to take action. It is recommended
that CSU create a work plan, based on these initiatives, within the next 120 days
with a plan to execute the work plan in fiscal 2015.

CSU’s data ecosystem is complex and vital to the future success of the
institution. Data management for research is a core competency CSU needs to
master.
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Background

The ability to generate and capture scientific data continues to accelerate.
Analyzing “Big Data” promises to reveal many mysteries if researchers can figure
out how to harness it. Big Data are generated by many CSU investigators, as well
as through collaborations. As the amount of research data grows, managing,
mining and analyzing data becomes increasingly difficult, particularly for
investigators that do not have strong computer and computational skills.

Recognizing that Big Data management is an institutional challenge, CSU’s
Information Science and Technology Center (ISTeC) sponsored a “Big Data”
Research Forum in mid-April, 2013. The Forum was well attended, with over 100
participants and focused on the challenges and opportunities facing the research
community.

Recognition of the diverse and significant Big Data needs of CSU’s research
community resulted in the formation of the ad-hoc ISTeC Data Management
Committee.

ISTeC Data Management Committee Charter

CSU’s Chief Information Officer, Pat Burns, charged the ISTeC Data Management
Committee “to establish strategies and directions for an institutional approach to
data management.” The formal charter is attached in Appendix A. The
Committee elaborated on this charge by defining the Research Data Ecosystem
as the organization, administration and governance of large structured and
unstructured data sets created at CSU or obtained through collaboration with
CSU investigators while adhering to the institution’s goals, objectives and
regulatory requirements.

Components agreed upon to be investigated included:

1. Organization and documentation, with a focus on searchability and
findability;

2. Administration, with attention to security, accessibility and preservation;
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3. Infrastructure, specifically data storage and transport vehicles; and

4. Governance, to assure practices that comply with requirements of the
funding entities and university policies.

Committee Members

The Committee members contributing to this recommendation are:

Mr. Scott Baily, Academic Computing & Network Services

Dr. Patrick Burns, Dean of Libraries & CIO

Dr. Richard Casey, IDRC & HPC

Ms. Nancy Hunter, Libraries

Dr. Andrew Jones, Cooperative Institute for Research in the Atmosphere
Dr. Nicole Kaplan, Natural Resources Ecology Laboratory

Dr. Rick Lyons, Infectious Disease Research Center

Mr. Scott Novogoratz, College of Veterinary Medicine & Biomedical Sciences
Mr. Ed Peyronnin, College of Agricultural Sciences

Dr. Richard Slayden, College of Veterinary Medicine & Biomedical Sciences
Mr. Shea Swauger, Libraries

Big Data Landscape

What is Big Data? A common definition is based not on the absolute size of a
particular dataset, but a “dataset whose size is beyond the ability of readily
available tools to capture, store, manage and analyze'”. Big data comes from
many sources including transactional data, devices and machines. In general,
there are certain characteristics ascribed to Big Data, often referred to as the
“V’s” which include:

" From McKinsey Global Institute, Big data: The next frontier for innovation, competition and
productivity
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1. Volume - amount of data to manage

2. Velocity - speed at which the data presents itself

3. Variety - data that defies traditional database models

While many strategies are evolving for Big Data management, there is no
panacea.

CSU is not alone among research institutions in its quest to find better research
data management solutions. For example, Purdue University has identified “Big
Data” as a major thrust for inter-disciplinary research and education and is hiring
faculty positions within its computer science department to fill the void.
Purdue’s focus includes data infrastructure (storage and networking), system
software infrastructure (OS, programming models), scalable analytics (data
mining and machine learning at scale), analytics presentation (information
visualization) and data-enabled methods (data curation and preservation) and
applications in domain sciences.

The corporate world also sees Big Data as an opportunity to gain competitive
advantage. Strategy consultants MGl and McKinsey are doing significant work in
the Big Data domain® and cite Big Data as the “next frontier for innovation,
competition and productivity.”

According to a recent study, the United States government believes it can save
14% of its annual budget, or $500B annually, by leveraging Big Data®. This
estimate is based on increases in productivity/efficiency, enhanced security and
better ability to predict trends; all factors in permitting the government to work
smarter.

? See study at
http://www.mckinsey.com/insights/business_technology/big_data_the_next_frontier_for_innovation

? See study at http://www.meritalk.com/pdfs/emc-big-data/Smarter_Uncle_Sam_Infographic.pdf
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CSU Big Data Activities and Groups

There are various activities in research, education and practice that address the
growing needs for managing Big Data. The groups taking leadership in these
activities represent diversity in data management needs, applications, and cyber-
infrastructure development. Some examples, which are familiar to the few
members of the IsTec Data Management Committee include:

CSU’s Libraries convened a faculty librarian research team to investigate
researchers’ data curation practices and needs in mid-2012. While the results of
this study are not yet available publicly, themes from the focus groups
participating in this study recognized that many researchers are struggling with
data management and would welcome assistance*

CSU’s Computer Science department now has a faculty member, Sangmi Lee
Pallickara, whose research is focused on Big Data for the sciences, specifically,
issues related to storage, analytics, integration, metadata, and visualization. Dr.
Pallickara has major research funding from the Department of Homeland Security
to study the Big Data Analytics of Epidemic Outbreaks. She also teaches a
graduate level course in Big Data, CS581.

CSU’s College of Business offers several Business Intelligence courses focusing
on Big Data’ as well as several courses with Big Data occupying a portion of class
time® Stephen Hayne, CSU Professor of Computer Information Systems, also
directs the Computer Information Systems Center for Business Analytics (CISCBA)
within the College

CitSci.org is directed by Dr. Greg Newman at the Natural Resources Ecology Lab,
(NREL), as an eco-informatics oriented data management platform designed to
promote and facilitate citizen involvement in scientific research. Citizen Science

* See McLure, M., Level, A. V., Cranston, C. L., Oehlerts, B., & Culbertson, M. (in press). Data curation:
A study of researcher practices and needs. portal: Libraries and the Academy.

° Business Intelligence (CIS570), Applied Data Mining and Business Analytics (CIS 575), Business
Database Systems (CIS655), and Data Visualization (CIS690C)

® CIS200 (1 week), BUS630 (1 week), CIS600 (2 weeks), BUS690 (1 week), CIS570 (several weeks),
CIS575 (several weeks), CIS655 (several weeks), BUS690C (several weeks)
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empowers individuals to pursue their interests in the scientific world through
developing and implementing projects following the scientific method.
Community members are trained as volunteers, contribute to investigations of
scientific questions for existing projects and new projects are being created
regularly! Thus far, CitSci.org supports over 78 citizen science projects across
the world and contains and curates over 46,000 data records. The CitSci.org
system stands out for its customization features that allow you to include your
creativity into your research and inter-operability functions that facilitate data
sharing between different organizations.

The following three groups lead activities and have been identified by the ISTeC
Research Committee as being established, but with demand to grow, and of
interest to different research domains through converging themes and/or
methods. These groups may be well positioned to serve as Affinity Groups for
exploring and expanding data management capacity on-campus (see Initiative 1
in recommendations below):

CSU’s GeoSpatial Centroid is dedicated to facilitating campus-wide
communication about events, research, and education in geospatial
sciences. The Centroid is a resource and research center at Colorado
State University established to provide students, faculty, and the
Colorado community with information about GIS at CSU and how these
activities link to broader statewide, regional and global initiatives’.

CSU supports a joint effort between the University Libraries and the
Colorado Water Institute, to curate a Water Resources Archive and create
a Water Center to facilitate interdisciplinary research through funding
opportunities and access to data, information, expertise and tools?.
http://www.cwi.colostate.edu/

CSU’s Next Generation Sequencing Core was created to to provide
campus-wide DNA sequencing services to faculty, graduate students,
post-doctoral students, and other researchers, and to offer those services
to external government, non-profit, and commercial organizations.

” http://gis.colostate.edu/
& http://www.cwi.colostate.edu/
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Data, the lifeblood of organizations, is increasing in volume, velocity and
variety. Information technology (IT) is critical for harnessing the power of
this big data to derive business value.

Committee Activities

Taking its charge, the Committee acknowledged there was a great deal of
anecdotal information surrounding research data management. The Committee
also recognized it was difficult to understand the breadth and depth of the data
management problems facing the research community. The Committee agreed
to survey the campus research community about its attitude towards data
management.

Attitude Survey

The Committee assembled a survey instrument to assess which campus groups
faced data management challenges and specific information about those
challenges. In working with the Office of the Vice President for Research, a list
of 1539 campus researchers were identified to receive the survey. Of those
receiving the survey, 260 responded for a response rate of almost 17%. In
responding to the survey, individuals were asked to identify their position and
College affiliation. Most Colleges were well represented with over 30 responses
each, with the exceptions of the Colleges of Business (3 responses) and Liberal
Arts (14 responses). The survey results are included in Appendix B.

Survey Observations

By stratifying the challenges facing CSU researchers, the following observations
can be made from the survey results:
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Most Challenging Issues (95% Cl above the middle response)

1.

Funding the infrastructure (hardware, software and staffing) to
support my data

Preserving my research data long term is a safe and secure
environment

Organizing, cataloging, documenting (metadata) and
managing data acquired for my research

Facilitating interactive collaboration by making research data
files available to others

Moderately Challenging Issues (95% Cl contains the middle response)

1.

Finding and utilizing a convenient and safe medium to store
data needed for my research

Analyzing my research data (e.g., the large amount of data
makes it difficult to analyze)

Less Challenging Issues (95% Cl below the middle response)

1.

Providing open access to my research data to comply with
sponsors' data management requirements

Determining which parts of my research data, if any, needs to
be available to the public

Protecting intellectual property

Finding appropriate software tools to facilitate analysis of my
research data

Moving research data to where it is needed

Protecting sensitive data from unauthorized access

Protecting CSU's and my intellectual property rights regarding
my research data

Themes from the survey’s verbatim responses to the question, “Are there any
other activities related to research data that are challenging?” include:
Bioinformatics is difficult

Training needed

Unstructured data presents new challenges

Collaboration opportunities wanted

Interdisciplinary approach needed for data management
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* Truly understand data, information, analysis and results
» Resource availability (hardware, software, storage capacity, expertise)

From the 130 responses to the question, “What one thing would you want the
ISTeC Data Management Committee to do to help you solve your Research Data
challenges?” here are some representative answers:

* A cloud storage system accessible from on or off campus

¢ Communication to the campus community as things are constantly
changing

* Data query support

* Educate research and faculty on the options for storage, management,
sharing and moving large quantities of data

* Faster file transfer; e.g. for 1 TB of data

* Funding the infrastructure

* Have a dedicated data manager for my department/projects as part of my
research team

» Keep track of lab note content electronically

* Increase assistance for analysis of big data

e Invest in computational power

e License software at the University level

* More powerful computers and training on Linux, python and metadata
analysis

*  On-line backup for large amount of data

* Provide permanent archival capabilities with an accompanying permanent
web interface

» Visible contact points for assistance with big data

Based on the survey results, the Committee brainstormed possible solutions
which appear in Appendix C.
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Recommendation

To move CSU to a better research data management environment and to protect
the institution from data mismanagement, the Committee recommends four
initiatives. To carry out these initiatives, the Committee also recommends
relying on the cooperative efforts of two existing campus groups, ISTeC and IAC.
Collaboration between these groups will provide informed solutions to the
complex data management issues facing CSU today.

The Information Science and Technology Center (ISTeC)
(http://istec.colostate.edu/) is a faculty-driven university-wide organization for
promoting, facilitating, and enhancing CSU’s research, education, and outreach
activities pertaining to the design and innovative application of computer,
communication, and information systems. ISTeC encompasses Information
Science & Technology (IS&T) activities among faculty throughout the various
existing colleges of the university cutting across college boundaries.

The ITEC Advisory Council (IAC) (http://www.acns.colostate.edu/IAC) considers
operational aspects of the IT environment from a professional IT perspective
(Policy ID: 4-1018-008). Membership includes the senior IT representative from
the colleges and VPs’ offices and is responsible for maintaining the
preponderance of the IT infrastructure on campus. IAC reviews matters of
policy, strategy, and management of the IT environment and, when necessary,
forwards to the IT Executive Committee (ITEC) for its consideration. ITEC is
chaired by the Provost with the President’s cabinet, one member from the faculty
council and one from the College Administrators Council, as voting members.
On operational matters where consensus is achieved, the IAC may take action
unilaterally.

The two groups and the VP-IT form the campus Affinity Group Technology
Resource. The organizations will choose how they wish to work together. They
may wish to form a combined subcommittee or simply conduct business
electronically. They will decide how to define the scope and constitution of an
affinity group. If it is defined too narrowly, efforts will be duplicated for IT
staffs. If it is defined too broadly, the group may become paralyzed by lack of
consensus. It will also provide the tools, resource and guidance to support
affinity centers as the start and evolve.
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Initiative 1 - Affinity Groups

Form Affinity Groups focusing on data management challenges within the
University research community.

CSU is rich with knowledge. The Committee believes that much of the
knowledge needed to solve many data management challenges is already
available on the CSU campus. However, CSU lacks mechanisms to share
specific knowledge. For example, one Committee member, Dr. Rick
Lyons, took the initiative to start a Bioinformatics Affinity Group. With a
simple agenda to begin the discussion and a single email message, over
35 individuals attended the first meeting and, by consensus, agreed to
continue meeting at least once per month to share information. The
Committee recommends the following steps to gain traction for these
Affinity Groups:

Raise Awareness of Common Data Management Issues
Confronting the CSU Research Community.

o Raise awareness about opportunities to build Affinity
Groups through a publicity campaign.

Use crowdsourcing practices to identify topics and generate
interest. Create a structure to foster the creation and
sustainability of Affinity Groups (see Figure 1).

o Leverage existing resources, such as the ISTeC
Research Advisory Committee and the ITEC Advisory
Council (IAC), to provide structure and sustainability
for Affinity Groups.

o Provide support for individuals to initiate campus-wise
discussions on a specific research data management
topic.

o Recruit and/or elect individuals to lead Affinity Groups,
as groups are created.

o Dissolve Affinity Groups if there is no longer interest.

Create a starter set of Affinity Groups.
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o Leveraging existing initiatives to form Affinity Groups
for GeoSpatial Centroid, Water Center, and
Bioinformatics.

o Using information collected from the campus survey
and other anecdotes, identify additional initial Affinity
Groups.

o Form additional initial Affinity Groups with broad
subject matter and spin off subgroups as needed.

o Begin Affinity Groups using “lightning talks” to assess
and generate interest.

Figure 1

Campus Data Management Infrastructure Development Model

Affinity Group Incubation

e . T GeoCentroid
Informatics Resources
/ N
Affinity Group

Technology Resource

Perspective Perspective

*  Faculty Technologists
O Rese;?rch Technology Resource
e Fur)dlng Resource IT Policy Guidance
Guidance
-l

ITEC

Faculty Council
(IT Executive Committee)

Create a subcommittee of IAC and ISTEC whose goals are:
* Provide an authoritative source for data policy, planning and resource
* Facilitate operational objectives with strategic vision
* Give administration an operational model to include with their strategic planning
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Initiative 2.A - Educational and Outreach Opportunities

2.A Create data management educational opportunities for formal training
among data practitioners within the CSU research community.

As an institution with both an education and research mission, CSU is
well equipped to train the research community in contemporary data
management techniques. Data management has become a required step
in conducting research and CSU should create opportunities to reach out
to researchers regarding the capabilities, challenges and opportunities
that are related to managing data.

As data management tools and techniques continue their rapid evolution,
it is important that CSU create opportunities for the research community
to learn about new tools and techniques.

Data management is largely a practice and, as with most practices, there
are best practice guidelines to follow. These best practices can form the
governance model for CSU’s research data management. By promoting
best practice data management guidelines, the CSU research community
be more efficient and effective, limiting data loss and the amount of time
investigating various tools and methods to get things done. For
example, with many tools available to move large datasets from one
place to another, CSU can endorse and support tools designed to easily
and efficiently transfer large data sets. Additionally, research methods
and data management processes are often quite similar. By identifying
and publishing local (specific to CSU) pipelines for particular scientific
processes and methods; e.g., how to sequence and analyze DNA, the
research community no longer needs to rely solely on informal
mechanisms to discover how to get things done.

The Committee recommends the following steps to build the Data
Management educational and training program for research associates
and scientists in the research community:

* Identify target audiences and topics for data management
education.

o
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Use information collected from the Research Data
Management survey to identify opportunities for
education.

Ask for suggestions among the research community.

Utilize feedback from Affinity Groups and the ISTeC
Research Advisory Committee.

Set up brown bag sessions for sharing approaches and
demos among practitioners on campus.

* Identify data management experts to lead the educational effort

an identify opportunities for training a broader audience.

o

Identify information scientists and technology experts who
are willing to “train the trainer” (e.g. lab managers
supervisors, IT professionals) and/or create educational
sessions and videos.

Draw upon the pool of CSU campus individuals who are
trained in the information and/or technology sciences, as
well as those who are in training.

Create reusable data management education snippets,
shorts, and tutorials using Echo360 and/or RamCT (e.qg.
tutorial on CSU’s Digital Repository or techniques to
anonymize data.) Provide a review-process, perhaps
through the ISTeC RAC, to manage quality and content
accuracy prior to publishing.

Explore recruiting instructors, developing and co-teaching
a data management course through interdisciplinary
collaborations within the colleges (Data Management 101)
for students.

Develop step-by-step tools, such as a self-deposit module
for scientists submitting data into the Institutional
Repository.

Utilize experienced educational material professionals,
such as the Computer Application Training (CAT) group
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housed in the Morgan Library and the campus Instructional
Technology designers for guidance in instructional video
preparation.

2.B Plan informal data management outreach activities for members of the
research community. Bring visibility to the issues, skills and tasks involved in
managing research data.

e Build the Data Management outreach program for the CSU research

community:

o

Explore ways to encourage the CSU research community to
educate themselves on data management when
appropriate by building a library of links to data
management resources, such as, how-to videos and
templates, hosted by CSU (e.g. PDI, presentations) or
partner institutions.

Find keynote speakers with key messages to gain a
broader perspective on specific issues as related to
broader expectation and possibilities enabled by the
development of a more robust cyber-infrastructure.

Model presentations after the Distinguished Lecture series
to ignite interest in contributions of data to science today
(e.g. eScience, Bioinformatics, eco-informatics, crowd-
sourcing, mash-ups).

Initiative 3 - Physical Infrastructure

Build physical IT infrastructure to meet the current and anticipated needs of the
University research community.

The underpinnings of data management lie in the technology available to
support it. The Committee believes certain components of CSU’s current
campus infrastructure, such as storage and compute limitations, inhibit
research opportunities. It’s often unrealistic and impractical to expect
each researcher to fund the acquisition of data storage, compute capacity
and analytic tools to carry out their research, as there are often just
short-term needs for this technology infrastructure. While there are
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several 3" party mechanisms, such as Amazon’s cloud and Microsoft
Azure, available to fill this void, the Committee finds it difficult to
endorse these solutions, as there are no guarantees for protection and
security. Additionally, the Committee must discourage use of these 3™
party solutions as the end-user license agreements typically conflict with
University and State of Colorado procurement policies as well as the
guidelines of the granting entities, such as the provision that all research
data must be housed within the U.S. Consequently, the Committee
recommends the following enhancements to CSU infrastructure to better
meet the needs of the CSU research community:

* Continue to expand cloud data storage specifically designated for
CSU research, permitting the CSU research community to access
their data both on and off campus, while also providing the
opportunity to share datasets and collaborate with non-CSU
researchers

* Enhance compute capacity to provide resources for compute-
intensive research.

* Create a research network to permit research data to flow more
easily throughout the CSU campus and permit the campus
research network to be connected with other research networks
throughout the U.S. A promising solution the Committee
recommends for further investigation is Globus Online®,
specifically for managing research data.

Initiative 4 - Administrative Framework

Provide an administrative framework for managing research data.

From the survey responses and anecdotal information, it is clear to the
Committee that the CSU research community is struggling with many
aspects of data management including:

» Searchability and findability of prior and/or relevant research
data,

® See link at http://www.globus.org
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¢ Compliance with sponsors’ regulatory requirements, and

* Broaden and empower large-scale utilization of an individual
researcher’s data, information, analysis and findings.

By providing a framework for campus researchers, CSU can facilitate a
common data management approach for organization and
documentation. The Committee recommends the conceptual Curation
Life Cycle' model as the basis for CSU’s research data management
framework. Furthermore, the Committee recommends:

* Building awareness of this model,

* Identifying how and where data management practices can be
incorporated,

* Creating an on-ramp as needs arise, and

* Assimilating researchers into the framework as both creators and
consumers of curated data and information.

General steps observed and reported by scientists in conducting
research are shown in parallel to related or similar activities included in
the Data Life Cycle Model shown in Figure 2.

Figure 2

'% See link at http://www.dcc.ac.uk/resources/curation-lifecycle-model
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The Curation Lifecycle model was developed by researchers at the
International Digital Curation Center and communicates several
fundamental ideas that enable successful data management as it relates
to preserving and curating data and information that is produced in
research and scholarship.

* One of the main motivations of managing data is to enable its use
and reuse.

e Data is dynamic and undergoes change over time based on the
needs of the community that uses it. This can include adding
descriptive information about the data that allow it to be found
and understood more readily.

e Data requires repeated appraisal and curation in order to continue
to meet the needs of its user community. This might mean
formats might need to be migrated over time.
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¢ Not all data should be saved and that sometimes it is appropriate
to dispose of data.

The Committee recognizes an alignment between the scientific
process, with familiar steps for conducting research and the Data Life
Cycle, to inform the CSU Libraries Data Management strategy, policies
and practices.

» Data management planning is expected in the beginning of
the cycle when experiments are designed, and includes
required supplemental documents with proposals submitted
to NSF and other sponsors

e Data quality needs to be both assessed and assured to
produce data of high integrity

e Metadata are necessary to describe methods, conditions, data
and other digital objects

* Results are published and it is expected that supporting data
and other information used in the analysis be accessible

* Prior research data is searchable, finable and accessible so it
may be used and integrated with other data as researchers
extend prior research, ask new questions and are funded for
new research.

e Synthetic research produces new results for publication

Many of the steps in research relate to steps in the Data Life Cycle model,
with opportunities for data managers and librarians to facilitate the
research function, provide necessary data management services, and
create opportunities for training.

Conclusion

The committee’s charter includes the metaphor, “data ecosystem” to describe a
large, dynamic, complex, self-sustaining network of people, process and
technology. “Big Data” is central to CSU’s research. This analysis attempts to
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define and understand how to manage and preserve Big Data. The Committee
concludes that CSU’s data ecosystem is a shared responsibility among campus
researchers, technicians and administration and no single solution exists to
resolve the many issues surrounding research data management. The research
community’s needs are central to any course of action; however they need tools
and guidance from technicians and information scientists to achieve their goals.

While the Committee cannot endorse co-opting other CSU programs, the
Committee recommends leveraging existing campus resources as much as
possible to carry out the four initiatives. The Committee recommends that
ISTeC, IAC and the VPs for IT and Research, work in partnership to build systems,
policies and practices for CSU’s data ecosystem. Assuming these entities have
the time and interest in moving these four initiatives forward, they can:

e Be a resource for affinity groups

* Formalize workflows to streamline the data management process

e Assist in developing funding models,

e Review, approve and implement policies,

e Establish metadata standards and

e Develop training resources.

To move from studying the problem to taking action:

1. Foster the three existing affinity groups serving as exemplars; the
Bioinformatics group, Geospatial Centroid and the Colorado Water
Institute. These established collaborative groups are organized around
themes that represent a good cross-section of the university that can
work with the IT professional staffs to identify needs and develop
resources.

2. Enlist instructional technology designers to develop 3 - 5 minute online
best practices training videos using the campus licensed lecture capture
software.

3. Leverage the work already done with CSU’s physical IT infrastructure to
provide a more rational campus-wide structure for both data centers and
data storage. Remove technological barriers and hurdles that prevent
researchers from moving forward with their projects.
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4. Merge the CSU Libraries data curation initiatives with those of the
Committee to provide a seamless solution that serves both the
compliance and practical data management requirements.

There is an urgent need to move forward with these initiatives, as data
management issues plague many CSU researchers and divert attention from their
research projects. The Committee believes CSU is in a catch-up mode and
recommends that a work plan be developed within the next 120 days to begin its
execution at the start of the next fiscal year, July 1, 2014. Components of the
work plan are:
1. Vet, revise (if necessary) and accept the ISTeC Data Management
Committee’s recommendation.
2. Identify the “low-hanging” fruit where success is likely to promote
visibility and gain inertia.
3. Adopt models that work elsewhere in similar circumstances.
4. Develop scope, identify resources and establish an implementation
timeline for each of the four initiatives.
5. Enlist and/or form the leadership group(s) to oversee and fulfill the
Committee’s recommendation.
6. ldentify a funding model to support the planned activities.
7. Design and execute a communication plan.

The task before us is a complex, collaborative endeavor. However, information
is at the core of our mission. As campus constituents, granting agencies and/or
citizens around the state use this information, we must ensure its sustained
availability. Collaboration and data sharing is now required by major granting
agencies. To remain competitive as a research institution, our endeavor’s
success is essential. The relationships we will build in the organization as a
result of the proposed infrastructure will enhance our collaborations, improve
our research and may serve as a model for other institutions.
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Appendix A

ISTeC Data Management Committee
Charge to the Committee
Revised on July 10, 2013

The ISTeC Data Management Committee (hereinafter the ‘Committee’) is hereby
constituted as an ad hoc committee to recommend strategies and directions for
an institutional approach to Research Data Management. The initial committee
members are: Scott Novogoratz, CVMBS (chair); Scott Baily, ACNS; Rick Casey,
Manager of Central HPC Systems; Nancy Hunter, CSU Libraries; Andy Jones, CIRA;
Nicole Kaplan NREL (SGS-LTER); Rick Lyons, IDRC (representing the Office of the
VP for Research); Ed Peyronnin, College of Agricultural Sciences; and Ric Slayden,
CVMBS; and. The Committee shall meet biweekly, or as often as the Chair deems
necessary.

Definition of Research Data Management Ecosystem - The organization,
administration and governance of large structured and unstructured data sets
created or obtained through CSU research activities while adhering to the
institution’s goals, objectives and regulatory requirements.

Components of the Research Data ecosystem to investigate include, but are not
limited to:

1. Organization (Committee can provide guidelines, many already developed,
for researchers)
a. File types, sizes, formats, standards
b. Level of preservation support (http://lib.colostate.edu/repository/csu-
digital-repository-preservation-format-support-policy )
c. Self-Documentation (meta-data provided), ‘findability,” data
categorization, searchability
d. Data associated with scholarly communications (i.e. pairing of data
with research articles)
2. Administration
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a. Business model and sustainability
b. Data Management
i. Data security
ii. Data access controls
iii. Data protection and safety
iv. Data privacy
v. Data preservation
c. Work Flow
i. Integration with the research work flow
ii. Ability to locate and retrieve specific research data quickly and
accurately
iii. Processes to store Research Data
3. Infrastructure
a. Storage and preservation of Research Data including resource
expectations from central, colleges, departments and units
b. Transport of research data
4. Governance
a. Legal and Compliance
i. Intellectual property (IP) protection, copyright vs. IP issues
ii. Compliance with CSU and granting entities’ policies regarding
research data
b. Policy recommendations, if appropriate

If the committee wishes, discuss how the Committee’s task overlaps,
supplements, or complements Research Analytics. Should the Committee elect to
address this, the Committee should have a dialogue with Laura Jensen from IR,
and Jim Folkestad of the School of Education.

The Committee shall endeavor to complete an initial analysis by mid-December,
2013. Outcomes from this initial analysis should include a landscape analysis of
CSU’s Research Data management practices and problems, suggestions to
improve the Research Data ecosystem and recommended next steps.
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Appendix B

Survey Results




ISTeC Data
Management

Jan 31,2014 Committee 26

Appendix C

Brainstorming Ideas

Armed with the survey information the ISTeC Data Management Committee
brainstormed possible solutions to the problems facing CSU researchers.

1.

2.
3.
4

S uvi

Help establish affinity groups around challenges

Offer training seminars

Look at models that worked at other institutions

Replicate models that have worked in specific disciplines; e.g.,
meteorology

Find funding sources outside CSU; e.g., NSF Office of Cyberinfrastructure
Assemble research scientists and research associates to identify and
tackle their data management problems

Associate metadata with research plan to enhance repeatability with the
aim of fulfilling requirements for data submission to journals and funding
entities, such as NIH

Develop common language to discuss data management among
scientists from multiple disciplines

Build out physical infrastructure (storage & network), including training
and available expertise to help people use it

10. Apply versioning methodology for all research datasets





Research Data Management Survey

Description: | would like to preview the project on Sept 30, if possible, and distribute on October 1. | have the email address list for the intended
recipients in an Excel spreadsheet. Since I've never done a Campus Labs survey before, I'd like some assistance. Can | also get a reminder out to those
who haven't responded in the first 7 days, and another reminder to those who haven't responded 3 days prior to the closing of the survey?

Date Created: 9/26/2013 7:29:07 PM

Date Range: 10/1/2013 12:00:00 AM - 10/14/2013 11:59:00 PM

Total Respondents: 260

Q1. Which position best fits your research role?

Count Percent
71 27.31% &= Professor
49 18.85% & Associate Professor
47 18.08% = Assistant Professor
17 6.54% Post-Doctorate Researcher
33 12.69% 1 Research Associate
22 8.46% Graduate Student Researcher
1 0.38% Undergraduate Student Researcher
20 7.69% Other (please specify)
Count Percent
1 5.00% Adj. assistant professor
2 10.00% | Admin Pro
1 5.00% Administrator and faculty member
1 5.00% Center
1 5.00% Director
1 5.00% Extension Specialist
1 5.00% Program Director
1 5.00% Program Manager/Admin Pro
5.00% research scientist
6 30.00% == Research Scientist
1 5.00% Research Scientist Il
1 5.00% Senior Research Scientist
1 5.00% Sr. Research Scientist

260 Respondents

Q2. What is the College or other entity in which you perform the majority of your research?

Count Percent

34 13.08% & Agricultural Sciences

3 1.15% Business
37 14.23% & Engineering
33 12.69% 1 Health and Human Sciences
14 5.38% Liberal Arts
52 20.00% = Natural Sciences
44 16.92% & Veterinary Medicine and Biomedical Sciences
39 15.00% = Warner College of Natural Resources

4 1.54% Other (please specify)

Count Percent
1 25.00% == energy policy

2 50.00% —— Extension





1 25.00% == OVPR

260 Respondents

Q3. What amount of data storage do you need to support your current research?

Count Percent
17 6.54% & Less than 1 GB
82 31.549% == 1 GBto 99 GB
53 20.38% - 100 GB to 1023 GB
59 22.69% == 1TBto 10 TB
24 9.23% & More than 10 TB
25 9.62% = Don't know

260 Respondents

Q4. How challenging are the following activities associated with managing your research data OR data management needs? - Organizing, cataloging,
documenting (metadata) and managing data acquired for my research

Count Percent
29 11.15% 1 Extremely challenging
55 21.15% &= Very challenging
122 46.92% I—— Somewhat challenging
43 16.54% & Not very challenging
11 4.23% Not at all challenging
260 Respondents
Top 2 32.31% (84) Bottom 2 20.77% (54)
Mean 3.18 Std Deviation 0.98
Median 3.00 Std Error 0.06
Mode 3 Confidence Interval @ 95% 3.07-3.30

Q5. How challenging are the following activities associated with managing your research data OR data management needs? - Facilitating interactive
collaboration by making research data files available to others

Count Percent

23 8.85% | Extremely challenging

72 27.69% . Very challenging

96 36.92% == Somewhat challenging

59 22.69% = Not very challenging

10 3.85% Not at all challenging

260 Respondents
Top 2 36.54% (95) Bottom 2 26.54% (69)
Mean 3.15 Std Deviation 1.00
Median 3.00 Std Error 0.06

Mode 3 Confidence Interval @ 95% 3.03-3.27





Q6. How challenging are the following activities associated with managing your research data OR data management needs? - Providing open access
to my research data to comply with sponsors' data management requirements

Count Percent

20 7.69% Extremely challenging

59 22.69% = Very challenging

78 30.00% == Somewhat challenging

67 25.77% . Not very challenging

36 13.85% & Not at all challenging

260 Respondents
Top 2 30.38% (79) Bottom 2 39.62% (103)
Mean 2.85 Std Deviation 1.15
Median 3.00 Std Error 0.07

Mode 3 Confidence Interval @ 95% 2.71-2.99

Q7. How challenging are the following activities associated with managing your research data OR data management needs? - Determining which
parts of my research data, if any, needs to be available to the public

Count Percent

13 5.00% Extremely challenging

55 21.15% &= Very challenging

64 24.62% - Somewhat challenging

76 29.23% - Not very challenging

52 20.00% = Not at all challenging

260 Respondents
Top 2 26.15% (68) Bottom 2 49.23% (128)
Mean 2.62 Std Deviation 117
Median 3.00 Std Error 0.07

Mode 2 Confidence Interval @ 95% 2.48-2.76

Q8. How challenging are the following activities associated with managing your research data OR data management needs? - Protecting intellectual
property

Count Percent

15 5.77% Extremely challenging

31 11.92% A& Very challenging

77 29.62% . Somewhat challenging

81 31.159% == Not very challenging

56 21.54% &~ Not at all challenging

260 Respondents
Top 2 17.69% (46) Bottom 2 52.69% (137)
Mean 2.49 Std Deviation 1.13
Median 2.00 Std Error 0.07

Mode 2 Confidence Interval @ 95% 2.36-2.63





Q9. How challenging are the following activities associated with managing your research data OR data management needs? - Finding and utilizing a
convenient and safe medium to store data needed for my research

Count Percent

29 11.15% X Extremely challenging

52 20.00% = Very challenging

89 34.23% == Somewhat challenging

65 25.00% == Not very challenging

25 9.62% | Not at all challenging

260 Respondents
Top 2 31.15% (81) Bottom 2 34.62% (90)
Mean 2.98 Std Deviation 1.13
Median 3.00 Std Error 0.07

Mode 3 Confidence Interval @ 95% 2.84-3.12

Q10. How challenging are the following activities associated with managing your research data OR data management needs? - Preserving my
research data long term in a safe and secure environment

Count Percent
48 18.46% = Extremely challenging
76 29.23% W= Very challenging
81 31.159% == Somewhat challenging
38 14.62% & Not very challenging
17 6.54% Not at all challenging

260 Respondents

Top 2 47.69% (124) Bottom 2 21.15% (55)
Mean 3.38 Std Deviation 1.14
Median 3.00 Std Error 0.07
Mode 3 Confidence Interval @ 95% 3.25-3.52

Q11. How challenging are the following activities associated with managing your research data OR data management needs? - Analyzing my
research data (e.g., the large amount of data makes it difficult to analyze)

Count Percent

39 15.00% & Extremely challenging

52 20.00% =~ Very challenging

69 26.54% = Somewhat challenging

74 28.46% == Not very challenging

26 10.00% | Not at all challenging

260 Respondents
Top 2 35.00% (91) Bottom 2 38.46% (100)
Mean 3.02 Std Deviation 1.22
Median 3.00 Std Error 0.08

Mode 2 Confidence Interval @ 95% 2.87-3.16





Q12. How challenging are the following activities associated with managing your research data OR data management needs? - Finding appropriate
software tools to facilitate analysis of my research data

Count Percent

25 9.62% | Extremely challenging

51 19.62% = Very challenging

69 26.54% - Somewhat challenging

i 29.62% == Not very challenging

38 14.62% W Not at all challenging

260 Respondents
Top 2 29.23% (76) Bottom 2 44.23% (115)
Mean 2.80 Std Deviation 1.19
Median 3.00 Std Error 0.07

Mode 2 Confidence Interval @ 95% 2.65-2.95

Q13. How challenging are the following activities associated with managing your research data OR data management needs? - Moving research data
to where it is needed

Count Percent
17 6.54% Extremely challenging
40 15.38% & Very challenging
88 33.85% == Somewhat challenging
80 30.77% == Not very challenging
35 13.46% & Not at all challenging

260 Respondents

Top 2 21.92% (57) Bottom 2 44.23% (115)
Mean 271 Std Deviation 1.09
Median 3.00 Std Error 0.07
Mode 3 Confidence Interval @ 95% 2.58-2.84

Q14. How challenging are the following activities associated with managing your research data OR data management needs? - Protecting sensitive
data from unauthorized access

Count Percent
13 5.00% Extremely challenging
20 7.69% Very challenging
87 33.46% == Somewhat challenging
87 33.46% == Not very challenging
53 20.38% = Not at all challenging

260 Respondents

Top 2 12.69% (33) Bottom 2 53.85% (140)
Mean 2.43 Std Deviation 1.05
Median 2.00 Std Error 0.07

Mode 2,3 Confidence Interval @ 95% 2.31-2.56





Q15. How challenging are the following activities associated with managing your research data OR data management needs? - Protecting CSU's and
my intellectual property rights regarding my research data

Count Percent
9 3.46% Extremely challenging
25 9.62% | Very challenging
71 27.31% == Somewhat challenging
100 38.46% == Not very challenging
55 21.15% & Not at all challenging
260 Respondents
Top 2 13.08% (34) Bottom 2 59.62% (155)
Mean 2.36 Std Deviation 1.03
Median 2.00 Std Error 0.06
Mode 2 Confidence Interval @ 95% 2.23-2.48

Q16. How challenging are the following activities associated with managing your research data OR data management needs? - Funding the
infrastructure (hardware, software and staffing) to support my data

Count Percent

64 24.62% &- Extremely challenging

67 25.77% = Very challenging

56 21.54% &= Somewhat challenging

50 19.23% = Not very challenging

23 8.85% | Not at all challenging

260 Respondents
Top 2 50.38% (131) Bottom 2 28.08% (73)
Mean 3.38 Std Deviation 1.28
Median 4.00 Std Error 0.08

Mode 4 Confidence Interval @ 95% 3.22-3.54

Q17. Are there any other activities related to research data that are challenging?

Count Percent
67 25.77% - Yes (please explain)
Count Percent

1 1.49% Access to data from off-campus, e.g., field sites that are off campus, in an efficient and fast
manner.

1 1.49% advanced qualitative analysis tools not readily accessible by GTA's

1 1.49% An important factor that can significantly improve a researcher's performance is the ability to
do research after the regular work hours. However, the internet speed at CSU housing is
extremely slow and remote connecting to office computer is very difficult and confusing.

1 1.49% At one level data management is simply a part of what we do in computer vision research
and | am not inclined to cite it as a major challenge beyond the obvious requirements. It is
also not a simple question to talk about data management, we routinely operate on many
levels - from large unbacked up local storage up through large version managed
repositories, then to online publicly available systems, and then into the cloud using Google
Docs for shared working notes.

1 1.49% Backing up my data online every day.

1 1.49% Backup of data in an organized and affordable way is a challenge.

1 1.49% Be able to know alternative assays to analyze the samples

1 1.49% Bioinformatics

1 1.49% Bioinformatics support on campus is very limited.

1 1.49% Bridging gaps in understanding and communication between the researchers who generate
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1.49%
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scientific datasets and IT personnel who design the systems for managing those datasets
collaborating - multiple concurrent viewers of data with associated live dialog

Collaboration with private organizations - protecting participants' confidentiality in dealing
with organizational records and other data.

Collecting and organizing research papers in a manner that enables collaboration
throughout my research group. Matlab is our bread and butter analysis program.
Occasionally licenses are unavailable, but that seems much less frequent very recently.

Collection data abroad has inherent difficulties

Conducting and displaying statistical analyses of data with partners. We use CitSci.org
managed by Greg Newman at NREL. It would be great to have this service better integrated
with long-term stable data management system.

Continually changing administration of data storage space

Dark archives that are FDA compliant

Data generation from Monte Carlo models

Finding appropriate experienced student researchers to add to our team

Finding Graduate Research Assistants who know how to write!

Finding programmers to help interface lab equipment to the computer

Finding students and postdocs with appropriate training to work with big data.

Finding the best program to store the data so it may be analyzed effectively

For the items in Q16, many of the points just don't apply so | haven't found them challenging
graduate student access to software

| answered the questions as my situation currently stands, but those answers are likely to
change as more requirements for data sharing are made by agencies and as my archives of
video data increase in size. Currently, only my most recent video data are stored on
computer.

| need to process large amounts of environmental microbiology sequence data. In particular
having a large server to install MOTHUR is missing from my tool kit (www.mothur.org).
Being able to process sequence data in house using MOTHUR is really important/essential
to my research. | currently can't do that at CSU

It is challenging to make labnotes (hand written) searchable?

It is mostly a storage issue - we wind up using external hard drives and duplicate them,
rather than using network space.

It would be very useful to have a forum where my students can look for answers and benefit
from experience of others.

Knowing how to look up other people's relevant data.
knowledge modeling

Large volumes of data require accurate metadata, and metadata standards are still pretty
vague outside of those who work with geographic information systems

Maintaining our own cyberinfrastructure, yet others available not maintained by us would not
do the features of being able to develop and extend our own system

making data anonymous for sharing (particularly for qualitative data) sharing large video
files with researchers at other universities

managing my computational computers
Matching different, large data sets in time and space

Moving data between disciplines from data rich to traditionally data poor environments, and
training new users to work with the new data sets

My data is from human subjects. Has to be stored in non networked storage in my lab for
IRB and ethical reasons.

My research program is field based, consequently my data files are small realative to others
that need more storage and sharing. | support the needs to accomodate these needs on
campus and the needs and education of us regarding the future needs to make data
accessible to the public.

Near real time acquisition of weather satellite data 24 hours / day, even when I'm on travel
or leave.
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Not sure where else to put this statement, but | don't believe my funder (USDA) requires
open access to the data. that has influenced my responses to items 6-8 above.

Obtaining funds to do the research

Our program (Colorado Natural Heritage Program) houses Colorado's central database of
the location and status of rare species. These data are extensive but do not actually occupy
a great deal of memory (on the order of hundreds of GBs) but have significantly important
considerations for data security and sensitivity. They are considered proprietary and are
shared with partners through a data license process, with each licensee or data user
receiving a customized set of data in which the specificity is fuzzed depending on their
ownership of the lands to which the data pertain. We also do extensive data analysis and
modeling, and these activities generate voluminous datasets but the security and sensitivity
issues are far less challenging.

Outside user access to the database,

Personnel with knowledge to help with my type of analysis
Processing bioinformatic metagenomic data with university resources.
processing time on lab computers tends to be really slow

renewing the annual licenses for SAS and JMP is annoying.

Renewing the SAS software annually, and especially getting the software loaded on my
computer because | am based off campus.

secure storage to share with my group

Since | am in the field, | find that being remote the most challenging. Not only is my research
related specifically to my job, but in addition, | continue to work on my scientific research,
and | find that the lack of software to be the greatest challenge in getting published.

Software training and getting g timely license updates
Statistical analyses - multivariate and mixed models

Statistical design and analysis

Support for cross-platform (Mac vs PC) data collection/analysis.
taking ISTeC surveys

The other challenges are more at a scientific level and include the tools not only to properly
mine the data, but computational personnel that can work hand-in-hand with us to assess
the significance of the data and to help us determine which data are the most important to
follow with more hypothesis driven and narrow research questions.

There does not seem to be a coherent policy within my college with respect to data storage
needs. There are also issues with data for teaching and data for outreach activities that
does not fall within the structure of the survey.

Using multiple technologies to collect data and sharing between systems

We need more access to supercomputers for bioinformatics. Currently a bottleneck for cray.
Need more training courses for analysis if NGS data

web-based collection

When | got here | was shocked to learn there isn't a university license for survey software. |
cam from Purdue where the University licensed Qualtrics and it was amazing. It is cost
prohibitive for me to get this on my own and as such have had to use Survey Monkey which
is not as rich for data analysis.

When we start doing more genomics work the bioinfrmatics issues willb e quite a challenge.

Wireless interference around laboratory - because my data collection involves wireless
transmission of physiological data

Working with collaborators, especially those external to CSU and those external to the US

Q18. What one thing would you want the ISTeC Data Management Committee to do to help you solve your Research Data challenges?

Count Percent
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Percent
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Continue to support research data compilation etc at an active level.

| think a researcher mtg. with your team would be helpful in better understanding your
capacity and resources available to help researchers especially those relatively new to
campus.

1) Data storage and retrieval. 2) Provide a plan or path that the university could use to build
stronger and interactive bioinformatics and computational biology program. This field is
moving forward exponentially and CSU is falling behind exponentially.

1) Reverse the new stupid password policy 2) provide an efficient means to purchase and
download software from the Apple "App store" 3) embrace the use of Google apps as a
platform for EVERYONE at CSU

A central archive that was extremely low cost would be helpful. This should be CSU owned;
cooperation with private enterprises leads to data ownership issues and privacy issues that
are difficult to disentangle.

A cloud storage system that you could access on or off campus would by helpful.

A common data source where faculty, students and other researchers can browse the
available data at CSU and if restricted can get required permission to access it.

Access to low-cost highly reliable off-line or near-line storage
Access to MOTHUR and similar programs on computing space on campus. Thanks.
Assisting with the back-up and long-term storage of large digital datasets.

At the moment my challenges are not insurmountable. However, | am considering some
genomic work, which will greatly increase my data issues.

cannot say at this point
cataloging, storing, making it available to other researchers.

Centralize data storage across the university; provide all faculty with free access to a fixed
minimum amount of storage, with a fee structure for additional storage and services

communication to campus community as things are constantly changing and don't know
who to contact

Consider an integrated large data volume repository (perhaps at the library) consisting of
static regional case studies, and large real-time data flows, perhaps augmented by
Foundation or Govt. "big data" services - e.g., how to seamlessly integrate the two worlds so
end users can have much easier access to the tremendous data sets produced by CSU and
key CSU partners such as USDA, USGS, NOAA, etc. This should have some type of
chargeback facility to support the big data hosting system. Perhaps large multidisciplinary
USAID projects might be the first paying users of such a system?

CSU based place to store and share data (something like dropbox but free and able to
support large files (including photos, GIS data, etc.)

data management - something like redbox- that can then be easily downloaded to spss, etc
data query support

Definitely provide guidance regarding archiving data after research, sharing, intellectual
property rights.

Develop guidelines that allow for long-term data gathering and addressing issues of that
long-term focus, i.e. documenting any changes in how data is gathered, how those changes
and that information is passed on by people leaving the project to those coming into the
project in a way that is defined.

Distribution of reliable inexpensive backup HDs or easy access to a server for Time Machine
use

Don't know.

Educate researchers and faculty on the options for storage, management, sharing and
moving large quantities of data, including CSU cloud options, servers, etc. Provide low or no
cost data storage and sharing options.

Educational consultation to know what's available, how this applies to me and support to
implement those items necessary to comply with regulations and enhance my research
storage, access and analysis in the digital realm.

Enable faster file transfer, e.g. for 1 TB of data.
explain what your committee is and what you can do for me
Facilitate short term and long term storage of data.

faster data sharing capability on campus
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Focus on central computing facilities that can actually be shared by all easily. My students
have had trouble with ISTeC's Cray and we had to use other Cray's that are available at
other schools.

Funding the infrastructure.

Get the SAS software data on a thumb drive which | can insert in my computer and get it
renewed.

get us a good web-based solution to access any o our data and collaborate together on
some of it

Give me available options?
Give us more room on the T-Drive
Have a dedicated data manager for my department/projects as part of my research team

having a secure, fast, accessible environment to move/analyze my data THAT IS A
DIFFERENT PLACE from a secure, fast, accessible environment to archive my data.

Help find funding for infrastructure support
Help in bringing data sets together for new research projects.

Help me understand what you do, and how we can work together, and what your
department's services are would be a help. We are always in need of additional server
capacity and storage and analytical power. Capacity to run models faster would increase our
efficiency greatly.

help set up data management processes, server space for storage, and ideally, data
processing (e.g., generating string counts in text data)

Help us to navigate how best to make our data available to the public.

Help with cloud storage and ways to do this. Currently | use very large external hard drives
to store data and process data via these. Memory is an issue.

helping me devise & implement data organization, archiving, metadata scheme tailored to
my lab's needs

Hire a bioinformatics person.
House CitSci.org and have technicians trained in Greg Newman's system.

How to store data longterm withou having to worry about technology changes requiring time
consuming reformating, etc.

How to streamline our research data and provide the technical expertise for our
organization. This could come in the form of helping us figure out our options and protocol.

| don't even know what | don't know, so trying to figure out what | need is a little beyond
what can answer.

| don't think | have a need. We have good in-house capabilities
| don't think | need any additional ISTeC support at this time.

| find it challenging to continually fund the hard drive purchases | need to keep my students'
research going.

| have a two-prong response: 1. You may have everything | need, and the ability to help me
remotely, but | am not aware of it. There is such a plethora of information, and | find it
difficult to sift through everything to locate the specifics that | need. | think that this is
probably the greatest challenge in the information age. Instead of being bombarded with
everything, how do | locate what | need? 2. If you can't support me remotely, then that would
be the one thing that would help me most.

| have heard of some software (don't know the name though) that allows keep track of
labnote content electronically. The per software price reduces if an institute purchase
multiple licenses at once.

| honestly can't think of anything. But then again, at CEMML, we have an IT team that does
an amazing job of helping us work out storage space, virtual machines to analyze data, and
generally assisting us with IT support.

I need more information about the protection of intellectual property.

| need the ability to share large files with collaborators off campus. This is nearly impossible
in the current CSU IT infrastructure and as a result | use third party software (yousendit,
dropbox, ,and similar programs). That works ok, but it requires a subscription to send large
volumes of data and there are potential security risks.

I think a workshop/discussion would be very helpful that includes examples from other
places about how such issues are handled.
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| would definitely attend training/seminars in organizing, managing, and storing large data
sets, creating metadata, software solutions for these tasks, etc.

I would like to see a full database structure for storing and providing access to our data be
provided by the university, even if for a fee. | would gladly add a nominal fee (let's say $5k)
to my NSF proposals to guarantee that my data could be organized, posted, and preserved
safely and be made freely available (if | choose). The data structuring and submission
process could occur during or soon after the end of the project, and our costs could cover
that assistance from appropriate staff. The university then would only pay for preservation of
the data (ideally).

I'm a qualitative researcher with lots of interview data and required to make this data
accessible to other researchers - so | would like to know what the resources are for stripping
interview data of identifiers, etc and where best to publish access to it.

Increase assistance for analysis of big data.

Increase the amount of data to store in the cloud, or on CSU servers. We back up our data
to a hard drive that sits next to the computer this does nothing if its stolen or damaged.

Invest in computational power.

It would be nice to have a CSU secure version of SkyDrive. | find it very useful to have
access from multiple computers without going through VPN and to have everything backed
up should my laptop die.

It would be useful if there were some detailed guidance (or at least detailed, public
discussions) concerning what really needs to be done to satisfy sponsors' requirements
concerning data management and public availability.

Keep CSU on the highest possible Internet bandwidth.
Keep it simple

Keep Tyler Eike. He's incredibly helpful. Hire more like him and support training of
undergrads and graduate students in computational biology/bioinformatics.

Lab directed software for use in managing data.

Large scale storage of DNA sequence data (terabytes) that can be backed up and accessed
readily over the university network

larger storage capacity during research and after research is completed.
License software at the university level

look into Qualtrics or Red Cap like survey instrumentation.

Maintain a large amount of secure storage.

Maintain server space for our use

Make sure we can satisfy NSF's data storage and archive requirements.

Managing secure access of data by sponsors is always a difficulty and an area that needs
additional support

More powerful computers and training on Linux, python and metadata analysis. The tools
are easy to find but difficult for novices to use

My project will be done soon, so this won't matter for much longer, but the most helpful thing
| can think of is to maybe create a super-reliable cloud storage option that could hold
something like 0.5Tb per person for a reasonable fee. Backing up my data is my biggest
concern.

n/a

N/a

Need safe and secure data storage capacity (like a cloud account)
No big needs for my group

none

NONE

Not really sure that an institutional storage system would be appropriate for my data, so not
really sure how ISTeC could help other than provide me with funding to add a localized
offline storage system in my lab. Online is not an option for me.

Not sure yet. Haven't had long enough to get started and have sufficient data to
management and maintain.

Nothing comes to mind.
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Nothing, our group manages the data.

Nothing. | don't trust committees that | do not know. They always provide a square peg for a
round hole.

Offer a cloud environment that we could use as remote desktop to negate us having to
maintain our own hardware

Online backup for large amount of data (e.g. 500 gb).

Perhaps consider some type of secure email messaging or encrypted way to send emails -
perhaps this exists - if so, I'd love to know about it.

Perhaps create an actual Data Management Department that helps commoditize,
standardize, and facilitate certain day-to-day aspects of operational data management
infrastructure, such as data archival, storage, backup/restore, transfer, etc.

Please broaden access to university computer cluster resources so that bioinformatics
software such as QIIME or MOTHUR can run on it. Currently most CSU researchers doing
such work purchase Amazon cloud server time (~$1000/yr) to run their large,
high-throughput sequencing datasets on these programs.

Possibly my research would be facilitated by use of the supercomputer, assuming that there
is software available for me to analyze my data using the supercomputer.

Post a review of the various data storage programs. Is it SPSS?

Prepare a resource page with best practices on storage/access management, etc, for
various types and sizes of data management requirements.

Print a manual with a decision tree
Protect wireless interference around laboratories

Provide a "template" paragraph that can be used when submitting grants that explains the
role of ISTeC in the data management section

Provide a better understanding of what you do... | don't even see you listed on the ISTeC
committee list http://istec.colostate.edu/committees/

Provide a campus-wide license for the purchase of statistical software (SAS, Stata)
Provide a data backup for added security

Provide a document which details how we at CSU can share our data with others outside
CSuU.

Provide a long-term data storage facility for funding agency requirements.
Provide easy access to data analysis software
Provide fast, large, secure on-campus disk storage for research data.

Provide funding & support as needed for regular server upgrades & backup to preserve
access to older data.

Provide guidance and consistency across the colleges and research branches of CSU, i.e.
Warner college faculty, labs, NREL, etc. It is confusing and each group seems to have
differing levels of tech support and operating protocols.

Provide high-speed access to collaborators
Provide more storage space in a secure environment that is easy to access

provide password protected server space so that i can share data with colleagues at other
universities and institutions

Provide permanent data archival capabilities with an accompanying permanent web
interface.

Provide safe and reliable long term data storage.
Provide secure data storage

Provide storage solutions at a similar cost to buying an external hard drive. Provide data
transfer solutions (e.g. FTP) with no file size limits, at a similar cost to buying a hard drive,
and similar speed to mailing a hard drive.

Provide support to archive and back up large amounts of data.

Provide support to core facilities that will be generating large amounts of data so that
researchers can use it efficiently and store it safely.

Provide the computing infrastructure for handling large data sets

Provide training for the possibilities of programs to analyze and store data
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Provide workshops, trainings, webinars, technical assistance on data management to
current researchers as well as course work for doctoral/post doc researchers to compliment
content training.

Safe short-term and long-term data storage.
secure storage to share with my group

Self deposit module to the Institutional Repository.
Software and updates

Stay aware of the need for flexibility at all levels - no single nor pair of good ideas will begin
to handle current needs nor scale up to the needs of the coming few years. Researchers
often have decades of investment in procedures and mechanisms and it is no easy task to
balance legacy methods against new opportunities.

The biggest issue that is here now is the need to store data in compliance with publications
and/or funding agencies for the long term. Ultimately, it needs to be something that is
probably incorporated into the overall operations of the university versus a pay per item
operation. Thus the best approach is to somehow take a small amount of funding from
overall research, e.g., from indirect dollars, or at least research that identifies the need to
support software/hardware.

visible contact points for assistance with big data (>5m obs) sets...| worked with a friend at
another university on a couple of projects because | wasn't sure where to go here at CSU
for assistance. Worked out fine, but I'd like to think we also have those capabilities around
here somewhere.





		Q1. Which position best fits your research role?

		Q2. What is the College or other entity in which you perform the majority of your research?

		Q3. What amount of data storage do you need to support your current research?

		Q4. How challenging are the following activities associated with managing your research data OR data management needs? - Organizing, cataloging, documenting (metadata) and managing data acquired for my research

		Q5. How challenging are the following activities associated with managing your research data OR data management needs? -  Facilitating interactive collaboration by making research data files available to others

		Q6. How challenging are the following activities associated with managing your research data OR data management needs? -  Providing open access to my research data to comply with sponsors' data management requirements

		Q7. How challenging are the following activities associated with managing your research data OR data management needs? -  Determining which parts of my research data, if any, needs to be available to the public

		Q8. How challenging are the following activities associated with managing your research data OR data management needs? -  Protecting intellectual property

		Q9. How challenging are the following activities associated with managing your research data OR data management needs? -  Finding and utilizing a convenient and safe medium to store data needed for my research

		Q10. How challenging are the following activities associated with managing your research data OR data management needs? -  Preserving my research data long term in a safe and secure environment

		Q11. How challenging are the following activities associated with managing your research data OR data management needs? -  Analyzing my research data (e.g., the large amount of data makes it difficult to analyze)

		Q12. How challenging are the following activities associated with managing your research data OR data management needs? -  Finding appropriate software tools to facilitate analysis of my research data

		Q13. How challenging are the following activities associated with managing your research data OR data management needs? -  Moving research data to where it is needed

		Q14. How challenging are the following activities associated with managing your research data OR data management needs? -  Protecting sensitive data from unauthorized access

		Q15. How challenging are the following activities associated with managing your research data OR data management needs? -  Protecting CSU's and my intellectual property rights regarding my research data

		Q16. How challenging are the following activities associated with managing your research data OR data management needs? -  Funding the infrastructure (hardware, software and staffing) to support my data

		Q17. Are there any other activities related to research data that are challenging?

		Q18. What one thing would you want the ISTeC Data Management Committee to do to help you solve your Research Data challenges?





