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1. Overview 

Major science and engineering initiatives sponsored by the National Science Foundation are building 

massive data collections that constitute community resources.  Researchers access the community 

collections to detect significant events (such as a tsunami in the Ocean Observatories Initiative), or to 

predict future observations (such as rain fall estimates in climate change scenarios), or to reference 

community holdings (such as engineering diagrams tracking structural changes to a bridge).  Each 

community collection requires organizing distributed data and distributed metadata; applying 

management policies for retention, distribution, access control, and creation of derived data products; and 

validating assessment criteria to confirm that essential collection properties, e.g., integrity, authenticity, 

and chain of custody, are being maintained over time. 

The DataNet Federation Consortium (DFC) is implementing a policy driven national data management 

infrastructure through federation of existing infrastructure from the NSF Ocean Observatories Initiative, 

hydrology projects, and engineering projects in education and CAD/CAM/CAE archives.  Each science 

and engineering domain represents a national consortium that involves multiple institutions, multiple data 

collections, and interactions with federal agency repositories. 

Our approach is a bottom-up federation of existing data management systems through use of the 

integrated Rule-Oriented Data System (iRODS). Each of the referenced national initiatives has 

implemented a core data management system based upon the iRODS data grid technology. Through 

federation, the independent systems can be assembled into a national data infrastructure that integrates 

collections across project–specific technology (such as real-time sensor data acquisition systems), 

institutional repositories, regional data grids, federal repositories, and international data grids. Within the 

resulting infrastructure, researchers can conduct individual research projects, organize research results 

into a collection, and share research results.  The DFC will implement advanced data management 

technology for managing workflows that is under development within the NSF SDCI project, 'SDCI Data 

Improvement: Improvement and Sustainability of iRODS Data Grid Software for Multi-Disciplinary 

Community Driven Applications'.  In addition to sharing data, researchers will also be able to register 

workflows into their research collection, manage provenance of workflows, share workflows, and re-

execute workflows.  The goal is to enable reproducible data-driven science. 

This approach requires the development of consensus for best practices across six principal communities 

of practice: 1) science and engineering projects that drive formation and use of data collections; 2) 

facilities & operations center at RENCI; 3) data cyber-infrastructure technology and research that enables 

advances in science; 4) policies and standards for data exchange; 5) institutions and sustainability through 

repurposing of data as reference collections; and 6) outreach and education initiatives that promote 

researcher and student access to collections. 

The DFC will virtualize the data life cycle by supporting evolution of the policies (computer actionable 

rules) and procedures (computer executable workflows) that govern each stage of the community driven 

collection life cycle. Specific policies and procedures will be implemented for each domain to support 

their community standards for managing data in their local data grid. The DFC will develop the 

interoperability mechanisms required to share data between the domains, develop sets of policies and 

procedures to govern the data life cycle stages, and develop policies and procedures that enable re-use of 

collections. The DFC implementation will demonstrate enforcement of data management policies that 

comply with NSF Data management and preservation requirements. 

The development follows the spiral model, i.e., deployment of versions of the prototype with increasing 

functionality every three months.  The new functionality in each release is driven by community 

requirements, both from within the DFC consortium and from collaborating initiatives. 



DataNet Federation Consortium 

4 

 

Partner Organizations 

The DataNet Federation Consortium is a collaboration between four universities: University of North 

Carolina at Chapel Hill, University of California at San Diego, Drexel University, and University of 

South Carolina.  In years three through five of the project, three additional universities will participate, 

Arizona State University, University of Arizona, and Duke University.  

The University of North Carolina at Chapel Hill Data Intensive Cyber Environments Center leads the 

management of the project, and leads the Technology Community of Practice.  The Institute for the 

Environment at UNC-CH participates in the Hydrology science domain.  The Renaissance Computing 

Institute (RENCI) leads the Facilities and Operations Community of Practice, and manages the DFC 

federation hub. 

The University of California at San Diego collaborates on research and development activities in two 

areas:  UCSD leads interactions with the Ocean Observatories Initiative, and participates in the 

Technology community of practice for the development and integration of data management systems. 

Drexel University collaborates on the integration of Engineering data management infrastructure with the 

DFC federation hub, and leads the Science and Engineering Community of Practice. 

The University of South Carolina leads the management of hydrology workflows within the DFC 

federation hub. 

2.  High Level Project Status 

During the first six months of the project, the DFC has implemented a first prototype for a policy-based 

national data infrastructure, based on a federation hub installed at RENCI.  The federation hub links data 

grids for the hydrology, marine, and engineering domains.  Each domain uses a separate data grid to 

manage data sharing within their national consortium.  Through the DFC federation hub, the national 

consortia are able to share data with other institutions.   Production-quality policies are being developed 

that validate properties of each shared collection.  The initial policies are related to validation of data 

integrity within the distributed environment (verification of checksums and number of data replicas).  

Research on community policies is underway, through interviews of collection managers and researchers 

who use the collections.  

A technology survey has been processed to define the software development efforts that are needed to 

support user requirements, and support interoperability between the consortia data grids.  The technology 

survey has been used to refine the timeline for addition of extensions to the DFC federation hub, and 

identify the features that are of highest priority for inclusion in the national infrastructure.  

Successive versions of the DFC federation hub will be built on releases of the integrated Rule Oriented 

Data System (iRODS) software.  The iRODS software is open source and is distributed by the DICE 

Center at UNC-CH.  The iRODS software development is funded by the NSF SDCI project “SDCI Data 

Improvement: Improvement and Sustainability of iRODS Data Grid Software for Multi-Disciplinary 

Community Driven Applications”.  There are also several active iRODS developers who are either funded 

elsewhere or donating their code to the open-source repository. 

The first version of the federation hub is based on release iRODS 3.0, and was installed in October 2011.  

A new release of iRODS, version 3.1, was issued on March 16, 2012 and will be installed in the DFC 

federation hub in April.  Releases 3.0 and 3.1 have features particularly important for the DFC:  Release 

3.0 provided support for soft links, enabling the registration of files from other data management systems 

into the shared collection.  Release 3.1 provides support for tickets, enabling users within other data 

management systems to access controlled data within the DFC federation hub.  
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Lessons Learned 

The major lessons learned to date about the development of national data infrastructure are: 

1. An extended collaboration that involves multiple science and engineering domains is required to 

ensure that the infrastructure meets national requirements and is capable of federating data 

collections across federal agencies.  The requirements from within the current DFC collaborating 

national consortia must be augmented with requirements from other domain members, as well as 

other domains.  A simple example is the NSF EarthCube initiative, which is identifying 

capabilities required for all Geo-Science sub-domains.  The EarthCube requirements will 

augment the requirements from the OOI and Hydrology national consortia. 

2. Three types of requirements are needed to implement national infrastructure.  They are: 

a. Infrastructure interoperability mechanisms.  To federate multiple types of data 

management systems, virtualization mechanisms are needed to handle the disparate protocols 

at each layer of the architecture.  Examples include protocols for : 

 data query (ODBC, OAI-PMH, …) 

 data access (SME, OAI-ORE, …) 

 data streaming (W3C, DataTurbine, …) 

 data transfer (http, FTP, UDP, RBUPD, Parallel-TCP) 

 data manipulation (NetCDF, HDF5, OpenDAP,…) 

 analysis workflows (Kepler, Taverna, Triana, Pegasus, Condor, iRODS) 

 authentication (InCommon, GSI, Oauth, …) 

 messaging (AMQP, iRODS-message, ….) 

 policy enforcement (SAML, BPEL, iRODS-rule, …). 

 A layered architecture for managing protocol interoperability is being developed within the 

NSF EarthCube initiative and DFC efforts will be designed to fit into that framework. 

b. Policy interoperability mechanisms.  Each national consortium has data governance, 

management, and sharing policies that must be respected.  This requires identifying the 

computer actionable rules that are needed to assure each collaborating institution that their 

policies for access, sharing, distribution, attribution, manipulation, and provenance are 

enforced. 

c. Usability mechanisms.  Each researcher requires the data manipulation functions that enable 

their analyses.  These functions depend on the data type, data format, semantic model, and 

analysis procedures unique to their research questions.  The capabilities may be implemented 

through specialized clients, or through analysis workflows, or through community physics 

models.  The integration of workflows with data management systems is being explored as a 

way to quantify user data manipulation requirements.  The knowledge implicit within the 

workflow on how to access, manipulate, and analyze data can be captured, registered into the 

collection, and used to support future research initiatives. 

3. Multiple levels of federation mechanisms are needed to implement national infrastructure. Three 

mechanisms are being implemented: 

a. Data grids, in which a shared collection is assembled from data distributed across multiple 

storage systems. 

b. Data grid federation, in which each pair of data grids establishes a trust relationship.  Users 

can be cross-registered between data grids and access data within the federated system. 

c. Soft links, in which an object from another data management system is linked into the shared 

collection.  The remote data management system is accessed through its published API, 

enabling federation of data without modification to existing data management infrastructure.  
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An extension of this capability is being considered in which a remote directory is soft linked 

to the shared collection, enabling browsing and discovery from the shared collection into the 

remote data management system. 

4. The appropriate strategy for eliciting user requirements on policies and procedures is to first elicit 

Science and Engineering end-user needs and workflows, then translate user needs and workflows 

into policies, and finally analyze policies and compare to international digital curation and 

preservation standards.  This approach enables each Science and Engineering domain to specify 

unique user requirements, with the expectation that a set of common requirements can then be 

extracted. 

3.  Project Progress 

The DataNet Federation Hub has been installed on hardware resources contributed by RENCI.  The 

software middleware is iRODS version 3.0.   Upgrades are in progress to transition to version 3.1.  The 

hub is linked to collaborating institutions through 10 Gb/s networks, and federates data grids for 

Hydrology, Oceanography, and Engineering.  The hub is also federated with regional and national data 

grids used for testing and demonstration, including the National Climatic Data Center, the Max Planck 

Institute in Nijmegen, Netherlands, the Texas Advanced Computing Center, and the Consortium for the 

Advancement of Hydrologic Science, Inc. 

Four major collaborations have been established to broaden impact of the DFC.  They are funded through 

separate, external projects, but provide mechanisms to promote use of DFC technology in broader 

communities.  They include: 

a. Memorandum of Understanding on interoperable software signed with EUDAT.  This has been 

augmented with a demonstration of data grid federation with the Max Planck Institute for 

Psycholinguistics.  The demonstration was given at the International Conference on Research 

Infrastructures in Copenhagen, Denmark. 

b. NSF EarthCube Interoperability Testbed – Assessing a Layered Architecture for Integration of 

Existing Capabilities.  A proposal was submitted to NSF GeoScience Directorate in collaboration 

with the University of Colorado in Boulder, Utah State University, the University of California at 

San Diego, Colorado State University, Woods Hole Oceanographic Institute, University of 

Illinois at Urbana Champaign, and George Mason University.  The proposal builds upon the DFC 

technology with the goal of identifying geoscience technologies that should be integrated into a 

national data infrastructure. 

c. RENCI Enterprise version of iRODS.  The production DFC federation hub will be based on an 

Enterprise-level version of the iRODS software.  RENCI has implemented testing and packaging 

procedures to implement hardened software.  The RENCI version will be released about 12 

months after the DICE Center release.  Beta release of E-iRODS was 1 March 2012. 

d. DataDirect Networks integration of iRODS within a storage controller.  The intent is to put data 

processing as close to storage as possible.  Applications include automation of policy 

enforcement, automated feature extraction from data sets, and automated indexing of material.  

Access to an SFA10KE storage controller is being pursued to explore federation of the DFC hub 

with external policy-controlled storage systems.  This has the potential of providing scalable data 

management infrastructure needed for Exabyte-sized collections. 

 

Members from DFC participated in the NSF Earth Cube Charrette and are involved in the EarthCube 

layered architecture proposal. The goals of EarthCube are very similar to those of the DFC consortium 

and include: 
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 Interoperability between research infrastructure silos.  Information identified in one research 

project should be accessible to other research projects with minimal effort. 

 Reproducible science.  Many projects now express their research methods through workflows 

that process the observational data.  The workflows and models should be published for 

application by other projects. 

 Research provenance.  A complete description is needed of the input parameters, data sets, 

and models that are applied in the conduct of the research.  The research context is as 

important as the research results. 

 Cross-disciplinary research.  For EarthCube, societally important research projects link 

atmospheric, oceanic, and terrestrial data sets. 

The DataNet Federation Consortium prototype addresses these goals, enabling research objectives to 

build on authoritative data, support reproducible science, and manage comparisons of results with 

physical reality.  The corresponding infrastructure components that are available within the DFC are 

listed below: 

 

Science goal Requirement Infrastructure 

Authoritative data Tracking data source Soft links 

Reproducible results Tracking workflows / models Active objects 

Comparison to reality Tracking result versions Collections 

 

 Soft links.  This is the ability to reference data from another research silo, access the data 

dynamically, and cache a local copy.  Soft links are available in the first DFC testbed prototype 

for accessing web sites, ftp sites, SRB data grids, iRODS data grids, Z39.50 sites, and HIS sites. 

 Active objects.  This is the ability to register a workflow into the research environment along 

with the input parameters and data sets.  The workflow can be executed on demand, and the 

results can be stored.  Active objects are under development within the NSF SDCI iRODS project, 

"SDCI Data Improvement: Improvement and Sustainability of iRODS Data Grid Software for 

Multi-Disciplinary Community Driven Application."  The third version of the DFC prototype will 

support active objects. 

 Logical research collaboration environment.  This is the management of “persistent” name 

spaces for users, files, collections, metadata, rules, and resources.  The ability to create a research 

environment context requires the ability to name entities across administration domains, 

institutions, and international boundaries.  The research context is expressed as a logical 

collection that includes registration of input data sets, input parameters, workflows, collaboration 

policies, and result data sets. 

Milestone Progress 

The first milestone is the implementation of version I of the data management federation hub at RENCI. 

The first prototype was installed in December 2011, based on the iRODS version 3.0 production release.  

The prototype supports logical collections required for research collaborations and soft links to external 

repositories housed within web sites, HIS sites, SRB data grids, FTP sites, and iRODS data grids.   The 

prototype links the DFC federation hub with a Drexel Engineering Applications data grid, and an 

hydrology data grid located at RENCI.   
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Two data grids were installed at RENCI: 

1. dfcmain, a data grid that is being used as the federation hub.  The data grid parameters are: 

irodsHost=iren.renci.org 

irodsPort=1237 

irodsDefResource=demoResc 

irodsZone=dfcmain 

Storage vaults include: 

res-dfcmain 

demoResc 

bundleResc 

res-bk15 

 

2. dfctest, a data grid that is being used to test extensions to the infrastructure.  The data grid 

parameters are: 

irodsHost= iren.renci.org 

irodsPort=1238 

irodsDefResource=demoResc 

irodsZone=dfctest 

Storage vaults include: 

res-dfctest 

demoResc 

bundleResc 

res-bk15 

 

Clients that can be used to access the systems include iDrop (a system tray client that monitors transfers, 

synchronizes directories, and displays both local and data grid collections), iDrop-web (a web browser 

interface that manipulates directory hierarchies, metadata, thumbnails, picture galleries, and shared 

collections), and iCommands (unix shell commands for interacting with files, users, resources, and 

policies). 

The DFC Federation hub has been federated with four other data grids: 

 /engineering  – this is the data grid at Drexel University for an engineering repository 

 /hydrology  - this is a data grid at the University of South Carolina 

 /ooi  - this is a data grid between Oregon State University and University of  

   California at San Diego for archiving glider data 

 /renci  - this is a federation hub for twelve test and demonstration data grids 

4.  WBS Task Status and Progress during the Reporting Period 

In the DFC Program Execution Plan, explicit tasks are defined for development of national data 

infrastructure.  For each task, activities are listed, or the date when the activity will be started. 

DFC-F01 - DFC Platform testing, installation, administration:  

 The DFC federation hub at RENCI has been upgraded to the production release of iRODS 

version 3.0.  This is the version of the iRODS software that is used in the first prototype.   

 Two of the data grids were renamed to better represent the domains.  Policies for replicating user 

files, backing up system files, and replicating system metadata are being installed. 
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DFC-F02 - User Support, Tutorials and Help Desk:  

 User support has started, with granting of user accounts within the RENCI federation hub. 

 Tutorials are being developed on policy-based data management.  They have been prototyped in 

in-house training at UNC. 

DFC-MA1 – PI management.  

 The kick-off meeting for the project was held at RENCI on Oct 2-3, 2011.  

 A second coordination meeting is scheduled for Dec 15-16, 2011.  

 Coordination with Peter Wittenburg for the EUDAT European Union project on collaborative 

data infrastructure has started.  A joint MOU was written and signed.   

 Ilkay Altintas (Kepler worfklows, UCSD) has accepted an invitation to become a member of the 

External Advisory Board.  She is participating on the EarthCube EAGER proposals, and is 

investigating the tight coupling of the iRODS data management system with the Kepler workflow 

system. 

DFC-MA2 – Coordination:   

 A list of candidate demonstrations for the March 2013 review has been published on the DFC 

SharePoint site, https://dfc.renci.org/Pages/default.aspx. 

 Two policies have been developed for verifying data integrity and replicas.  The policies serve as 

templates for the design of production policies to be used within the DFC federation hub. 

DFC-MA3 – Management of project deliverables:  

 Project authorization was received on September 15, 2011 and terms and conditions were 

negotiated between UNC-CH and NSF in October, 2011.   

 Weekly management calls are conducted on Friday afternoons at 2:00 PM EDT. 

 The major management activity has been the establishment of the sub-contracts with the 

collaborating institutions.  The sub-contracts were signed on: 

 November 9, 2011, University of South Carolina 

 November 21, 2011, Drexel University 

 December 6, 2011, University of California at San Diego 

 A driving goal has been the identification of integration activities needed for the demonstrations 

that will be given in March 2013. 

 The baseline scope, cost, and schedule remain as outlined in the program execution plan.  To 

improve project coordination, the Hydrology domain has shifted labor funds for Ken Galluppi 

into travel funds in the amount of $4,000.  No impact on project deliverables is expected.  The 

travel funds will be used to improve interactions with the National Climatic Data Center, broaden 

outreach of the project to USGS and NASA, and strengthen interactions with CUAHSI. 

 In discussions with the Ocean Observatories Initiative, a decision was made to have personnel 

from the DICE group at UCSD support the OOI integration activities.  This will build upon the 

data grid expertise available from the DICE group, and enable more rapid development of a 

stream-service interface.  RENCI has made a commitment to provide additional support to the 

DataNet Federation Consortium.  Project Manager Mary Whitton is now available 60% FTE, 

35% of that at RENCI expense.  Karl Gustafson is funded by RENCI to help with DFC project 

management. 

DFC-PS1 - Elicitation of policies from Science and Engineering domains:  

 Policy elicitation planning is under way with meetings held between the Policy Community of 

Practice, the UNC Institute for the Environment, and the National Climatic Data Center on 

hydrology discipline policies and metadata.   

https://dfc.renci.org/Pages/default.aspx


DataNet Federation Consortium 

10 

 

 Coordination meetings were held at UCSD to elicit initial collaboration tasks for interactions 

between the OOI initiative and the Engineering design initiative.    

 DFC staff participated in a NOAA two-day metadata workshop in Asheville, NC on Oct. 27-28, 

2011.   

 A coordination meeting was held in South Carolina with J. Goodall on policies for the hydrology 

science area.   

 An Institutional Review Board proposal was submitted for interviews that will be conducted with 

research scientists on their data management requirements.  An initial survey of data management 

systems and data management policies has been posted to the DFC SharePoint site. 

DFC-PS2 - Analysis of policies:  Analysis of the policies starts 3/1/12 

DFC-TI1 – Integrate new scientific data formats and protocols:  

 A first version of the netCDF library calls for data subsetting have been integrated with iRODS, 

and will be installed in the DFC federation hub with iRODS release 3.1. 

DFC-TI2 – Integrate new authorization and authentication systems:  

 An overall authentication interoperability system is being designed to enable identity 

management through external identity systems such as LDAP servers.   This is expected to 

support authentication through InCommon for compatibility with the OOI. 

DFC-TI3 – Support for scientific database and metadata access:   

 A survey of domain infrastructure requirements was published through the Odum social science 

survey system.  Responses were received for the Hydrology, Engineering, and Oceanography 

projects.  This constitutes the first user survey.  

DFC-TI4 - Develop Domain-specific Social Networking Services:   

 Development of social networking services has not started 

DFC-EA1 – Domain requirements for policies & procedures (work with DFC-PS1):   

 Evaluating feasibility of integrating sensor data from Ocean Observatories Initiative into the 

engineering domain data grid. 

 Evaluating feasibility of integrating bridge design and maintenance civil engineering data from 

iCOMPASS into the engineering domain data grid. 

 Evaluating feasibility of integrating national design repository CAD data into the engineering 

domain data grid. 

DFC-EA2 - Develop Collection Objects, Database access   & Metadata Schema (work with DFC-TI4):   

 Engineering Applications domain schema will build upon CIBER-U reverse engineering product 

data and the format registry CAD file format metadata schemas. 

 Identified products from CIBER-U and CAD file format metadata from the format registry for 

inclusion in DFC. 

DFC-EA3 - Develop domain specific micro-services & workflows (work with DFC-TI3):   

 Engineering procedures start 9/1/12 

DFC-EA4 - Integration of Engineering tools and applications:   

 Started development of tools to facilitate automatic incorporation of CIBER-U data into iRODS 

data grid so that semantic mediawiki can continue to be used as a front-end for entering and 

editing data. 
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DFC-EA5 - Engineering data interoperability demo on 3/1/12 

DFC-EA6 - Engineering demo on 3/1/13 

DFC-HA1 - Domain requirements for policies & procedures (work with DFC-PS1):   

 Hydrology requirements for defining workflow procedures has started for a DFC demonstration.  

The goal is to support access to the same remote resources for two different water models applied 

by Dr. Larry Band (RHESsys) and Dr. Jon Goodall (VIC). 

 An analysis of the integration efforts needed to support the hydrology model used by Jon Goodall 

was completed on Feb 13, 2012. 

DFC-HA2 – Develop Collection Objects, Database access & Metadata Schema (work with DFC-TI4):   

 The hydrology team collaborated with the technology group on development of micro-services 

for automating input data retrieval for water models. 

DFC-HA3 - Develop domain specific micro-services & workflows (work with DFC-TI3):   

 Hydrology data formats work has not started. 

DFC-HA4 – Integration of Hydrology tools and applications:   

 A prototype Hydrology workflow has been developed to illustrate use of data federation 

techniques for automating input data acquisition.   

DFC-HA5 - Hydrology interoperability demo on 3/1/12 

DFC-HA6 - Hydrology demo on 3/1/13 

DFC-OA1 - Domain requirements for policies & procedures (work with DFC-PS1):  

 Three coordination sessions were held with OOI.  These defined the integration activities that will 

be needed between the stream service API used by OOI and the research support environment 

provided by the DFC federation hub.  

DFC-OA2 - Develop Collection Objects, Database access & Metadata Schema (work with DFC-TI4):   

 The DICE group at UCSD will support integration with OOI protocols for data access.  The OOI 

will define a web services model for manipulating field representations of sensor data streams. 

DFC-OA3 - Develop domain specific micro-services & workflows (work with DFC-TI3):   

 Not started, waiting on definition of the web services by OOI. 

DFC-OA4 - Integration of OOI tools and applications:  

 Not started, waiting on definition of the web services by OOI. 

DFC-OA5 - Oceanography interoperability demo on 3/1/12 

DFC-OA6 - Oceanography demo on 3/1/13 

5.  Project Costs 

The project costs are reported using the required template.  All costs are reported for expense incurred 

through February 29, 2012.  The institutions treat encumbrances and residuals differently.  For UNC-CH, 

projected labor costs are encumbered at the start of the project.  For UCSD, USC, and Drexel, no labor 

projections are done.  Instead the uncommitted funds are held as residuals, and decreased as labor costs 
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are incurred.  The UNC Award Amount to Date and Amount Encumbered lines each reflect restricted 

funds of $999,998 reserved for Year 2 of the project 

The Invoice Amount to Date is the amount recorded by the University of North Carolina at Chapel Hill.  

This differs from the invoices that each sub-contract has created, as it does not include invoices sent by 

the sub-contract but not yet received by UNC-CH. 

Each sub-contract budget is listed separately from the UNC-CH budget.  The total budget for Years 1 and 

2 is the sum of the UNC-CH budget and the sub-contract budgets, or $1,999,998. 

The sub-contract with UCSD is underspent.  The person originally hired to work on the project returned 

to academia.  Alternate support for the work scope is now being established with the DICE Group at 

UCSD.  Once the OOI service interfaces are defined, the work will commence. 

Budget Line Items 

UNC at 

Chapel Hill 

Sub #1 

UCSD 

Sub #2 

Drexel  

Sub #3  

South Car. Total Across 

Senior Personnel  $70,404     $9000  $79,404  

Other Personnel  $28,271 $17,398 $23,084   $68,753  

Total Salaries  $98,675 $17,398  $23,084 $9000  $148,157  

Fringe  $20,877 $7,745  $7,434 $36  $36,092  

Total Salaries and Fringe  $119,552  $25,143 $30,518 $9036  $184,249 

Equipment*  0       0  

Travel  $2,982 $1,453  $2,030  $960  $7,425  

Domestic $2,982 $1,453  $2,030  $960  $7,425 

Foreign 0  0  0  0 0 

Total Participant Costs           

Materials & Supplies   $277      $277  

Publication et al       $161  $161  

Consultant Services           

Sub Awards**           

Other $4,193  $5    $7,127  $11,325  

F and A  (ICR) $59,099  $14,649  $18,662  $4,571  $96,981  

Total to Date $185,826  $41,530  $51,210 $21,856  $300,418 

Award Amount to Date $1,491,569  $334,429  $112,000  $62,000  $1,999,998  

Spending Limitation 

 

        

Invoice Amount to Date   $18,406  $1,731 $21,856 $41,993  

Amount Encumbered $1,220,204  $41,009  

$60,790 

(est) $3,285  $1,325,288  

Residuals to Date $85,538  $251,890   $36,859 $374,292  
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6.  Contacts: 

Name Title Affiliation Phone # E-mail 

William 

Regli 

Associate Dean for 

Contract Research 

The iSchool at Drexel 

University Applied 

Informatics 

215-895-

6827 

regli@drexel.edu 

Isaac 

Simmons 

Research Engineer The iSchool at Drexel 

University Applied 

Informatics 

412-478-

1626 

ids23@drexel.edu 

Reagan W. 

Moore 

Director DICE 

Center 

The School of Information 

and Library Science at 

UNC-CH 

919-962-

9548 

rwmoore@email.unc.edu 

Mary 

Whitton 

DFC Program 

Manager 

RENCI, UNC-CH 919-445-

9638 

whitton@renci.org 

Arcot 

Rajasekar 

Professor The School of Information 

and Library Science at 

UNC-CH 

858-205-

4357 

rajaseka@email.unc.edu 

Stanley 

Ahalt 

Director RENCI RENCI, UNC-CH 919-445-

9641 

ahalt@renci.org 

Cal Lee Associate Professor The School of Information 

and Library Science at 

UNC-CH 

919-962-

7024 

callee@email.unc.edu 

Helen 

Tibbo 

Professor The School of Information 

and Library Science at 

UNC-CH 

919-962-

8063 

tibbo@email.unc.edu 

Jonathan 

Goodall 

Assistant Professor University of South 

Carolina 

803-777-

8184 

goodall@sc.edu 

John Orcutt Professor Scripps Institution of 

Oceanography, UCSD 

858-822-

6378 

jorcutt@ucsd.edu 

Wayne 

Schroeder 

Senior Data Grid 

Programmer 

Institute for Neural 

Computation, UCSD 

858-534-

8393 

waschroeder@ucsd.edu 

Rita Bauer Special Project 

Coordinator 

Scripps Institution of 

Oceanography, UCSD 

858-822-

3372 

rmbauer@ucsd.edu 

7.  Conferences and Demonstrations 

The major outreach activities include coordination of seminars and presentations for groups interested in 

DFC.  These include: 

 National Climatic Data Center, Asheville, North Carolina, Dec 6 

 International Neuroinformatics Coordinating Facility, Stockholm, Sweden, Dec 9 

 DataNet Federation Consortium coordination meeting, RENCI, Dec 15-16 
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 Jan 31 - Coordination meeting was held with EUDAT, Peter Wittenburg.  A Memorandum of 

Understanding between EUDAT and DFC was negotiated and signed. We have agreed to 

coordinate our development efforts and look for opportunities to collaborate. 

 Feb 10 - Coordination meeting held with UCSD for the Ocean Observatories Initiative. 

 Feb 13 – Coordination meeting was held with University of South Carolina on the support needed 

for hydrology workflows. 

 Feb 17 – Coordination meeting held with the chief architect for the Ocean Observatories 

Initiative. 

 Feb 22 – NSF DataNet PI coordination meeting. 

 Feb 26 – A full-day iRODS tutorial was given at the International Symposium on Grids and 

Clouds in Taipei, Taiwan. 

 March 1-2 – An iRODS User Group meeting was held in Tucson, Arizona, and hosted by the 

iPlant Collaborative.  Several planning meetings will be held in conjunction to define data 

management capabilities required by iPlant. 

7.1  Contacts 

The DFC interacts with NSF DataNet Partners, with federal agencies, with international collaborations, 

and with standards groups.  Contacts include: 

 DataONE, William Michener, Rebecca Koskela 

 University of Minnesota, Steven Ruggles 

 SEAD, Beth Plale 

 Data Conservancy, Sayeed Choudhury 

 EarthCube, Liping Di - GMU, Janet Fredericks – WHOI, David Arctur – OGC, Scott Peckham- 

UC Boulder, Jeff Horsburgh – Utah State University, Yong Liu – UIUC/NCSA, Ilkay Altintas – 

UCSD, Chris MacDermaid - Colorado State University 

 National Climatic Data Center, Alan Hall 

 National Center for Climate Simulation, John Schnase 

 Max Planck Institute for Psycholinguistics and EUDAT, Peter Wittenburg 

7.2  Training 

The DFC personnel includes graduate students who work on policy surveys, serve as liaisons with science 

and engineering projects, and help develop the policy based environment.  Current graduate student 

participants include Mirza Billah (University of South Carolina), Joe Kopena (Drexel University), and 

Jewel Ward (University of North Carolina at Chapel Hill).  The students participate on application of data 

grid technology in support of shared collections and digital repositories. 

8.  Contributions 

The DFC provides research collaboration environments in which researchers can share data, share 

methods, and share workflows.  The DFC interacts with communities that would like to build similar 

systems. A significant outreach result has been the installation of two iRODS data grids at the National 

Climatic Data Center to explore use of DFC technology for managing interactions with climate data 

record archives.  This outreach effort will enable interactions between the OOI and NOAA on archiving 

of climate data records.  A similar outreach effort is being promoted through the NSF EarthCube initiative, 

with the goal of defining interoperability mechanisms for integrating existing infrastructure with the DFC 

federation hub. 
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8.1  Contributions to other disciplines 

The NSF criterion for 'broadening of impact' can be quantified within the DFC through the concept 

'community-based collection life cycle'.  For each science and engineering research project, an initial 

collection is formed that is used by team members.  The collection relies upon tacit knowledge by team 

members for understanding how to apply and use the organized information.  When the impact is 

broadened by considering the needs of an extended user community, the tacit knowledge can be 

formalized and quantified through the revised policies and procedures that are applied to the collection to 

manage the required semantics and procedures for extending the context.  Each time access is extended to 

support a broader user community, new policies and procedures are required.  The 'broadening of impact' 

can be quantified through the evolution of the policies and procedures needed to make a collection 

understandable.  The stages typically are local collection, shared collection across institutions, digital 

library, processing pipeline, and reference collection.  A goal of DFC is the quantification of the policy 

sets that enable migration through the 'community-based collection life cycle'. 

8.2  Contributions to Resources for Research and Education 

The DFC promotes use of data grid technology across academic institutions.  An example is application 

of the iRODS data grid technology by the LifeTime Library for student access to personnel digital 

collections.  The LifeTime Library is a UNC-CH/School of Information and Library Science funded 

education initiative.  Through use of common data management infrastructure, DFC will provide access 

to scientific data collections for student-based research.  The major point of interaction between the 

LifeTime Library and the DFC federation hub has been the exchange of policies for automating 

administrative functions.  These include policies for versioning, replication, integrity, quotas, system 

rebuilding, metadata backup, and verification of integrity. 

8.3  Contributions beyond science and engineering 

Discussions have been initiated with commercial disk vendors to embed data grid technology within 

storage controllers.  This will make it easier to build shared collection environments, enforce policies on 

the shared data, and promote collaborative research.  A demonstration of the Data Direct Network 

SFA10KE storage controller with an embedded iRODS data grid was given at SuperComputing 2011.  

Current activities focus on the performance that can be achieved with the systems.  The goal is to enable 

feature extraction and indexing of data sets within the storage controller.  This is needed to build scalable 

data management systems that can manage petabytes of data.  

 


