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INTRODUCTION
Through NFS CREST funding, the Cyber-ShARE Center of
Excellence of the University of Texas at El Paso was
established in 2007 to provide shared cyberinfrastructure (CI)
that supports interdisciplinary research and education.
The Cyber-ShARE Center brings together experts in computer
science, computational mathematics, education, earth science, and environmental science. The team addresses the
challenge of providing information to scientists and other
users of CI that allows them to make informed decisions about
the resources that they retrieve and to have confidence in
using results from CI-based applications. The Cyber-ShARE
team conducts innovative research to facilitate the
development of CI-based applications and increase their use
by scientists by enhancing CI results with provenance
information, trust recommendations, and uncertainty levels
(areas that are recognized as essential for the success of CI);
by creating scientist-centered tools and artifacts; and by contributing CI resources to appropriate CI portals.
CI can be a transformative catalyst for scientific discovery in
all fields of science, especially those generating massive,
complex datasets. Because of the pervasive availability of
sensing and computing equipment and various forms of
connectivity, CI enables scientists to perform innovative
science in the field, in the laboratory, in a purely
computational setting, or in a combination of such settings
which is suitable for scientific work to be conducted. The
efforts of the Cyber-ShARE Center are focused on three
umbrella interdisciplinary subprojects, each with significant
contributions to the creation of educational components. The
first subproject, “Believing and Accepting Cyber-results,” is a
Computer Science project focused on promoting the
scientist’s use of CI by including trust and uncertainty
management in support of results from scientific workflows.
The second subproject, “Integrated Analysis for Development
of 3-D Models of Earth Structure,” is a Geological Sciences
project addressing the problem of obtaining different results
from analysis of geophysical studies of the Earth’s structure,
mainly due to mischaracterization of measurement
uncertainty, by applying results from research in optimization
and trust models (e.g., data assimilation and inversion
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Vision
The University of Texas at El Paso
envisions the Cyber-ShARE Center
as a nationally and internationally
recognized center for innovative
research that facilitates the use of CI
to advance education and interdisciplinary science and engineering
collaborations.

Mission
To fully utilize and advance CI with
the aim of developing strong
collaborative and interdisciplinary
research, fostering innovation, and
opening doors for a new generation of
scientists and engineers who obtain
advanced degrees.
Goals
1. To create a CI-enabled synergistic
environment to advance innovative
and interdisciplinary research in
STEM and education.
2. To train and educate a new
generation of interdisciplinary, CIknowledgeable STEM students who
receive advanced degrees and
st
represent
the
21
century
demographics.
3. To become nationally recognized
for its CI contributions to STEM and
education communities.
This work is supported by NSF HRD-0734825.
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methods using sensor information) to geophysics. The third subproject, “Advancing the Utility of
Cyberinfrastructure in Environmental Science,” is an Environmental Science project addressing the
challenge of optimizing data streams and sensor arrays in ecological and environmental networks through
use-case studies to improve characterization of various environmental phenomena and processes.
The Center’s PIs and senior personnel focus on developing a community of researchers and educators
who use and contribute to Cyber-ShARE resources, as well as other means of cyber-collaboration. The
Cyber-ShARE team intends to serve as a vital model and a useful resource for scientists, engineers, and
educators conducting both domain and interdisciplinary collaborative research. The strategic plan outlines
the objectives, strategic actions, and metrics associated with each goal.
This document was generated through an iterative process that included an All-Hands Retreat held on
May 1, 2010. The plan has been refined over a series of reviews by the PIs and analysis by Ann Gates
(Director), Rodrigo Romero (Associate Director), and Deana Pennington (Research Scientist). The logic
models, documented in separate document, were generated by Dr. Pennington and helped in the
analysis of the document. The logic models provide additional detail, including the inputs, outputs, and
outcomes that then lead to sustainability of the Center and the alignment to NSF goals.

CI-ENABLED SYNERGISTIC ENVIRONMENT
Goal 1: To create a CI-enabled synergistic environment to advance innovative and interdisciplinary
research in STEM and education.
O1.1: To facilitate interdisciplinary exchange in existing projects.
Strategic Actions:
1.1.1 Hold weekly interdisciplinary meetings with focused discussions for each subproject.
1.1.2 Pair students across disciplines to facilitate interactions and multidisciplinary research, including
involving students in research labs and field activities.
1.1.3 Engage experts in informal review of student projects.
Center-level actions
1.1.4 Hold monthly all-hands meetings.
1.1.5 Construct cross-cutting, interdisciplinary themes that link subprojects and create a shared vision
for the Center (Proposed theme: focus on developing solutions (methods, tools, and process) for
end-to-end data and collaboration issues)
1.1.6 Facilitate the alignment of subprojects to cross-cutting themes and the mapping of individual
research to Center-level foci
1.1.7 Create strategies for mapping solutions to end-to-end scientific work processes.
O1.2: To generate new collaborative research ideas for the application of CI in education and STEM.
Strategic Actions:
Attract new participants by:
1.2.1



1.2.2
1.2.3

Work with appropriate administrators and groups on campus to develop policies on how
interdisciplinary research is rewarded.
Create marketing materials for dissemination of opportunities at the Center.
Develop and present professional workshops; plan 3 workshops per year on themes: Data
centers, inverse problems; co-leaders from different disciplines

Engage new participants by:


1.2.4

Create a process that allows domain scientists to define case studies of problems solvable by CI.
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1.2.5

1.2.6






1.2.7
1.2.8

Identify the faculty who could benefit from being involved with CyberShARE through
collaborations and adoption of tools, e.g., Soheil Nazeran for magnetic and gravity data
application in bridge analysis
Host brainstorming sessions, e.g., through the office of ORSP, to determine cross-disciplinary
collaboration strategies
Developing relationships with other Centers at UTEP.
Seeking to include external partners.
A. Identify critical regional partnerships and establish a working relationship
B. Seek funding to add new areas of interest to Cyber-ShARE with external partners.
C. CI Tutorials at professional meetings

O1.3: To facilitate exposure of Center participants to diverse research.









Strategic Actions:
1.3.1 Charge PIs with organizing discussion sessions, inviting external people as appropriate (e.g.,
post-doctoral scholars, sabbatical visitors, invited scientists from the Center's Distinguished
Lecture Series, and local scientists).
1.3.2 Expose students to state-of-the-art research by defining a policy for Cyber-ShARE Scholars that
requires their attendance to Millennium lectures and other lectures/seminars given in the
students' home departments.
1.3.3 Host Distinguished Lecture Series
1.3.4 Sponsor student internships
1.3.5 Fund student participation in CI conferences and events

TRAINING AND EDUCATION
Goal 2: To train and educate a new generation of interdisciplinary, CI-knowledgeable STEM

students who receive advanced degrees and represent the 21st century demographics.
O2.1: To increase the number of students who enter STEM fields and are CI-cognizant (Recruitment to
college CI-STEM majors)
Strategic Actions:
2.1.1 Leverage outreach programs
 Programs targeting all STEM fields
- Mother-Daughter
- WGBH PBS station
- Mining for Majors Careers Fair
- New student orientation
 Programs targeting Sciences
- Pathways Summer Camp-1 day June 14-16
- GK-12 (GEO, BIO, ED)
- Vanessa’s URM in Biology & ES
 Programs targeting Engineering
- ExCITES
- Engineering Week at Chapin High School
 Programs targeting public
- Museum information panels on environmental Cyberinfrastructure
2.1.2 Develop outreach and classroom materials focused on Cyberinfrastructure and discovery for use
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in high schools and outreach programs.
 Develop and publish hands-on ES and GEO learning materials that are semantically
annotated
 Publish engineering materials for the Da Vinci Charter school that are semantically annotated
O2.2: To increase the number of students who graduate from STEM fields with CI knowledge and
experience. (Graduate with BS)
Strategic Actions:
2.2.1 Create curriculum that engages students in CI
Cross-cutting CI topics: Basic computing skills; Web Science
Key CI Components: Simulation, Informatics, Data Mgmt and Curation, Collaboration
2.2.2 Develop and deliver workshops that engage college students in CI
2.2.3 Investigate the process for establishing a new minor/certificate in Web Science
2.2.4 Create attractors to website (highlights of students and projects)
2.2.5 Prepare promotional materials that can be distributed at SACNAS and to students from CAHSI.
2.2.6 Involve students in local/regional/national/international meetings and conferences to get exposed
to research presentations and workshops that develop professional skills, e.g., SACNAS, CAHSI,
and others.
2.2.7 Create an REU Site on cyberinfrastructure
O2.3: To increase the number of students who enter and graduate with advanced studies in STEM fields
with a CI focus (Graduate with MS/PhD)
Strategic Actions
2.3.1
2.3.2
2.3.3
2.3.4

2.3.5

Work with CAHSI and graduate school to promote GRE preparation and workshops on graduate
studies
Identify and associate with other recruiting efforts, e.g., CAHSI, SACNAS, and Latinas in
Computing
Present Affinity Research Group (ARG) workshops to develop students’ research skills.
Create graduate curriculum
a. On-line Comp Science Certificate
b. ESC streams/tracks
Establish an IGERT site

O2.4: To increase the number of students involved with the Center who are from underrepresented
groups. (Diversity)
Strategic Actions
2.4.1
2.4.2
2.4.3
2.4.4

Invite students from underrepresented groups to apply for positions at the Center
Create an application and review process for students interested in working at the Center to
support a selection process.
Conduct outreach to El Paso area schools that have underrepresented demographics
Engage participants from underrepresented disciplines within the CI community

O2.5: To keep the community engaged (Engagement)
Strategic Actions
2.5.1
2.5.2
2.5.3
2.54
2.5.5

Keep the community engaged throughout the year with CI-newsletters
Provide promotional materials
Establish international partnerships
Become a resource for the community with respect to collaborations and visualization.
Develop workshops at all levels
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NATIONAL RECOGNITION
Goal 3: To become nationally recognized for its CI contributions to STEM and education

communities.
O3.1: To become recognized experts at developing solutions (methods, tools, processes) for end-to-end
data and collaboration issues.
Strategic Actions:
3.1.1

Become end-to-end data experts



3.1.2

3.1.3

Construct an abstract workflow of generic, end-to-end data issues
Construct an abstract workflow of generic, end-to-end data solutions for which we have
expertise
 Develop solutions that enable end-to-end flow of integrated solutions (e.g., abstract
workflows, provenance, etc.)
 Hire a nationally recognized faculty member that contributes to the data mission of the
Center.
 Develop working relationships with external researchers who can contribute to the data
mission
Work towards a framework for understanding end-to-end collaboration
 Develop a conceptual understanding of end-to-end teamwork and collaboration that can lead
to abstract workflows of issues and solutions.
 Hire a team member who contributes to the collaboration mission of the Center
 Develop working relationships with external researchers who can contribute to the
collaboration mission
Establish Center-based collaborations with nationally recognized researchers in CI.

Expected outcomes:




E01 Become end-to-end experts
E02 Publications and presentations
E03 Non-academic public announcements

Metrics:
Input/activity metrics
 E01 Longitudinal count of number of contributing participants to data issues
 EO1 Longitudinal count of number of contributing participants to collaboration issues
Output metrics
 EO1 Number of integrated processes documented
 EO1 Number of integrated solutions developed
 EO1 Number of requests for expert advice
 EO2 Number of publications and presentations
 EO2 Number of citations of publications and presentations
 EO3 Number of non-academic public announcements
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O3.2: To create a model CI-enabled university
Strategic Actions
3.2.1

Construct CI-enabled environments for sharing resources within this project:






3.2.2

Extend CI-enabled environments into other settings across UTEP



3.2.3

CyberShARE learning modules
ARG modules
CyberShare Annual Report
GS subproject
ES subproject

I3 (proposal submitted)
Bill Hargrove Water Sustainability project (planning grant received, work in progress)

Seek funding to reuse & continue development of CI-enabled environments in new settings that
will lead toward national recognition:




LTER Information Managers Virtual Learning Commons project (exploratory meeting Oct 210; national and international LTER)
LANL/UNM Geo-epidemiology project (exploratory meeting Oct 20-23)
Climate-Rangeland Connections: Building a Knowledge Center for Best Practices for Climate
Change Mitigation and Adaptation (Tweedie lead on sensor networks)

O3.3: To publically announce accomplishments in all areas
Strategic Actions
3.3.1

Increase the number of top CI publications published (2 papers per year)



3.3.2

Present talks at top CI conferences (2-3 talks per year)






3.3.3

Identify target publications (Earth Science Informatics, Geosphere, Inverse Problems,
Geoscience Education)
Plan submissions and identify data/content

Identify target conferences (AGU-Earth & Science Informatics Section, Earth and Science
Information Partners (ESIP), SACNAS, SIAM
Identify opportunities to present workshops associated with conferences
Identify key program committee with which to become involved---co-chair session
Become active members of ESIP
Develop and publish best practices (collaboration, education)

Increase the number of public announcements of Cyber-ShARE (2/year)


Identify at least three key accomplishments each year and promote through the university's
public relations, e.g., TeraGrid summer workshop (Contact: Arleene Barrios)

Metrics
- Document quality of publications and track number of publications
- Document quality of conference and track number of publications
- Track what and where items are published - circulation; numbers
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APPENDIX
This appendix employs logic models and concept maps to visualize the UTEP Cyber-ShARE Strategic
Plan. These visualizations are useful for 1) exploring the comprehensiveness of the strategic plan and
identifying gaps in the plan; 2) planning the design of program evaluation that focuses on program impact;
and 3) articulating the relationship between program activities and institutional goals (university and/or
funding agency).
Logic models represent the relationship between activities and outcomes:

Concept maps represent the hierarchical relationships between concepts:

Cyber-ShARE goals:
Goal 1: To create a CI-enabled synergistic environment to advance innovative and interdisciplinary
research in STEM and education.
Goal 2: To train and educate a new generation of interdisciplinary, CI-knowledgeable STEM students
who receive advanced degrees and represent the 21st century demographics.
Goal 3: To become nationally recognized for its CI contributions to STEM and education communities.
The logic model at this level highlights the interrelationships between these goals. Goal 1 and Goal 2 are
mutually dependent; Goal 3 is an anticipated outcome from goals 1 and 2. Goals 1 and 2 together
contribute to new CI-enabled STEM research and education at UTEP, which is a UTEP strategic goal,
and meets the National Science Foundation workforce development goal of stimulating new
developments and continual improvements of CI-enabled learning and research environments (NSF 0728, Cyberinfrastructure Vision for 21st Century Discovery, Chapter 5: Learning and Workforce
Development).
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GOAL 1: CI-ENABLED SYNERGISTIC ENVIRONMENT
Three objectives contribute to this goal: 1) facilitating existing projects, 2) generating new projects, and 3)
facilitating exposure to diverse research projects. The following logic model and concept maps represent
a high level view of this goal. Subsequent concept maps represent each of the three objectives.

O1.1: To facilitate interdisciplinary exchange in existing projects.
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O1.2: To generate new collaborative research ideas for the application of CI in education and STEM.

O1.3: To facilitate exposure of Center participants to diverse research.
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GOAL 2: TRAINING AND EDUCATION
Goal 2 includes objectives targeting increasing the numbers of students who 1) are entering STEM fields
and are cognizant of CI; 2) graduate from STEM undergraduate programs with CI knowledge; 3) graduate
from STEM graduate programs with a focus on CI; and 4) who are from underrepresented groups. Rather
than focus on these objectives, the logic models focus on the curriculum that will engage these students.
The higher level logic model divides curriculum activities into developing learning materials and using
learning materials, each of which is further develop in following logic models.
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The curriculum must be applied within an organizational context. The following concept map shows
curriculum developed at standalone modules that could be presented in several different organizational
contexts.
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Curricula can be categorized into crosscutting CI topics that are relevant in all situations, and specific
content categories. Examples of crosscutting CI topics are security, visualization, programming, and
provenance.

Each Center training and education activity can be described by its objective (community development or
education transformation), targeted education level, CI content area, STEM content area, and learning
approach.
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GOAL 3: NATIONAL RECOGNITION
Goal 3 includes two primary objectives that will lead to recognition. Given targeted outcomes from Goals
1 and 2

Our objective is to become experts at data and collaboration. The following logic model and concept
maps begin to articulate the focus of the CyberShare team.
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