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Cyberinfrastructure Overview

o Synthesis of diverse data collection and modeling
requires a facility with storage, networking,
computational, and human resources

o Existing resources are inadequate and spread across
Utah institutions

o The iUTAH Modeling and Data Federation is a
distributed facility that will increase capacity for data
collection, organization, management, sharing, synthesis
to higher level products, and integration with models
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Cyberinfrastructure Team

o Component Faculty/Researchers

Jeff Horsburgh (USU), Eric Hawley (USU), Matt Lorimer (USU), Amber
Jones, (USU), Stephanie Reeder (USU), Steve Corbato (UU)

o Component Student Assistants
o James Patton — Undergrad in Computer Science
o Nate Mouzon —Prospective MS Field Tech and Data Management

o Component Partners (data users, data providers, model
stakeholders)

o Higher education institutions, Utah Education Network

o State Agencies — Utah Water Rights, Water Resources, Water Quality,
Automated Geographic Reference Center

o Federal Agencies — USGS, USBR, NRCS
o Existing NSF ClI projects — CI-WATER, CUAHSI HIS, DataONE
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Cyberinfrastructure Goals

o Goal 1: Increase capacity for data collection,
organization, management, sharing, synthesis to
higher level products

o Goal 2: Increase capacity for integration of data
and models
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Cyberinfrastructure Objectives

o Goal 1: Increase capacity for data collection, organization,
management, sharing, synthesis to higher level products

o Objective 1.1: Develop infrastructure to support data collection
and management activities of iUTAH facilities and researchers

o Objective 1.2: Identify and prioritize external datasets needed by
IUTAH researchers

o Objective 1.3: Enable iUTAH researchers to share and access
data using standard formats, protocols, and services
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Cyberinfrastructure Objectives

o Goal 2: Increase capacity for integration of data
and models

o Objective 2.1: Support iIUTAH participants in
discovering and accessing IUTAH and relevant
external data

o Objective 2.2: Identify and prioritize modeling
needs and models to be used by IUTAH
researchers
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Cyberinfrastructure Activities

o Goal 1: Increase capacity for data collection, organization, management,
sharing, synthesis to higher level products

o Objective 1.1: Develop infrastructure to support data collection and
management activities of iUTAH researchers

o Qc[’;il\:/ity 1.1.1: Design and deploy a virtual server architecture to host the iUTAH

o Activity 1.1.2: Assist research facilities with telemetry system design

o Activity 1.1.3: Develop databases, web services, and software
cyberinfrastructure for managing datasets from iUTAH facilities

o Objective 1.2: Identify and prioritize external datasets needed by iUTAH
researchers
o Activity 1.2.1: Develop and conduct a survey to identify planned and existing
data needed by iIUTAH researchers

o Activity 1.2.2: Begin development of relationships with existing agencies, data
providers, and existing Cl projects
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Cyberinfrastructure Activities

o Goal 1: Increase capacity for data collection, organization,
management, sharing, synthesis to higher level products

o Objective 1.3: Enable iIUTAH researchers to share and
access data using standard formats, protocols, and
services

o Activity 1.3.1: Select/develop standard data and
metadata formats for iUTAH

o Activity 1.3.2: Select/develop standard data access
services/mechanisms for iUTAH
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Cyberinfrastructure Activities

o Goal 2: Increase capacity for integration of data and
models

o Objective 2.1:Support iIUTAH participants in discovering
and accessing iIUTAH and relevant external data

o Activity 2.1.1: Develop a searchable metadata catalog for
IUTAH data resources to support data discovery and retrieval

o Objective 2.2: Identify and prioritize modeling needs and
models to be used by iIUTAH researchers

o Activity 2.2.1: Develop and conduct a survey to identify
planned and existing data needed by iUTAH researchers

o Activity 2.2.2: Coordinate to leverage CI-WATER EPSCoR
Track 2 modeling services and results
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Cyberinfrastructure Activities
Out Years

o Continued development of priority data services

o Federating data discovery across external data resources
and catalogs (Utah AGRC, CUAHSI HIS, DataONE)

o CIl Support for Decision Theaters — data and visualization
services

o Support for formal data publication and archival via CUAHSI
HIS and/or DataONE

o Leverage CI-WATER Track 2 results to provide better
linkages to models and computational resources

o Leverage the work of the NSF-funded HydroShare project
and work closely with the Education and Outreach team to
create enhanced functionality for data/resource sharing and
collaboration within an online collaboration environment
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Cyberinfrstructure Outputs

o Goal 1: Increase capacity for data collection,
organization, management, sharing, synthesis to
higher level products

o Successful hire or partnerships for part-time system
administrator, programmer analyst, data manager

o Hardware platform for hosting iUTAH data and CI
purchased and installed + linkages with CI-WATER
STORE data storage resources

o Operational databases, web services, and software for
managing data from iUTAH facilities

o Cl research and development opportunities for
undergraduate/graduate programmers
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Cyberinfrstructure Outputs

o Goal 2: Increase capacity for integration of data
and models

o Searchable metadata catalog for discovering
IUTAH and other relevant datasets

o New relationships with partners, including state
and federal agencies as data providers, data
consumers, and model stakeholders

o Informatics training for graduate students
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Possible Challenges

o Cyberinfrastructure literacy of project participants
o Managing expectations of project participants
o Data related

o Heterogeneity - multiple sources, websites, systems, data
formats, schemas, semantics

o Building a consistent metadata catalog to support discovery and
access

o Perioritizing where to allocate limited resources
o Getting buy-in from project participants for an open data policy
o Model related

o Bridging the gap between scientists and computational
resources

o Formal model integration and coupling
o Long term sustainability of the Cl — hardware and software




EPSCOR =

UTAH |, <1,

Anticipated Outcomes or Impacts

o Operational Cyberinfrastructure

o Short term: Enable research teams to manage
and share data from iUTAH facilities

o Medium term: Enable data users (students,
researchers, partners) to discover and access
IUTAH and other relevant data

o Longer term: Online research collaboration

capabilities, support for model integration, model
and data integration
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Cyberinfrastructure Logic Model

iUTAHE o

INPUTS

ACTIVITIES

OUTPUTS OUTCOMES

IMPACT

« Existing data

« Existing CI

* CI-WATER Track 2 EPSCoR
project

* Faculty expertise

* 1.5 FTE Cl staff

« Student programmers and
technicians

* New servers and storage

+ Utah Education Network
(UEN)

* University networks

« Hire CI staff

+ Design and deploy server
hardware

* Telemetry to iUTAH field
sites

« Devlop and deploy Cl
systems to support iUTAH
facilities

* Develop links to HPC

« Trained CI Staff

« Server platform for iUTAH
MDF

« Real time connections to
iUTAH facility data streams

* Networks and links to HPC

« iUTAH partners can access
better infrastructure for
supporting data
management plans

« Better infrastructure for
collaboration among
partners

« Partners have facilitated
access to HPC

ENGAGEMENT
» Agency partners
* Partner data systems
« University IT partners
* RFA1-3 teams
» UEN Partners

« iUTAH Award + matching
funds

* CI-WATER award

* HydroShare award

RESEARCH
* Design iUTAH Modeling and
Data Federation
* Collaborate with RFA1-3
teams
* Develop/deploy data
management tools

« Identify and prioritize
external datasets

« Identify relevant models and
model coupling technologies

* Develop data catalog and
discovery interface(s)

* Develop data access
mechanisms

« Develop support for decision
theaters

« Develop data publication
and archival capabilities

* Develop data/model sharing
and collaboration tools

» Write proposals

,-

« Data from iUTAH facilities
discoverable and accessible
in iUTAH MDF

« External datasets
discoverable and accessible
through iUTAH MDF

« Data management tools

« Citable datasets

« Innovative data access
mechanisms for iUTAH data

* Support for model coupling
and execution on HPC

» Data/modeling services for
iUTAH decision theaters

« Data publication/archival
tools

« Data/model sharing and
collaboration tools

« Collaborative proposals,
presentations, and
publications

« iUTAH technicians can
manage data from iUTAH
facilities

« iUTAH partners can discover
and access iUTAH and
external data

< iUTAH partners can share
and collaborate around
models and data

« iUTAH partners can reliably
publish and archive citable
research products

« Published research products
are highly visible and
impactful

* Model and data products are
available in iUTAH decision
theaters

« Partnerships with data
providers/consumers

* Develop and teach
Hydroinformatics graduate
course

« Train student programmers
and technicians

* Hydroinformatics graduate
course offered across
campuses

» Ongoing support for 4
student programmers/
technicians

» Maintain license/service for
interactive web conferencing

« Training for students through
Hydroinformatics graduate
course

« iUTAH data and modeling
resources published and
available for curriculum/
training/teaching
development

« iUTAH teams can
collaborate via interactive
web conferencing

Increased capacity for
data collection,
organization,
management, and
synthesis to higher
level products

Increased capacity for
data/model sharing in
support of
collaborative,
interdisciplinary
research

Increased capacity for
integration of data and
models

Increased extramural
funding success
through availability of
high quality datasets
and research
infrastructure




