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“Change is the way we progress from having dreams to achieving them.”

Jon Katz, Running to the Mountain

Introduction 

In recent years SURA funds have been invested through the SURA Crossroads Program (SOX & MAX) to address regional needs for advanced research network connectivity.  SURA funds have also been invested to begin the development of some network based tools in support of research  (video teleconferencing, high performance file transfer).  These investments have yielded significant returns in the form of reduced costs for connectivity to national research networks for SURA member schools, recognition at the national level for the development of regional advanced network connectivity models and the creation of the ViDe program that is allowing SURA member institutions to take a leadership position in deploying IP based video collaboration tools.  These initiatives, however, have been undertaken without the underpinnings of a broader SURA IT strategic vision.  The technologies and economics of research computing and network connectivity are changing faster than ever, requiring continuing investments simply to maintain SURA’s position in the national research community.  To assume a leadership role in supporting scientific research with cutting edge information technology tools will require SURA to couple its investment in information technology with a clear strategy for identifying those investments that will result in the greatest possible impact for our community.  

The SURA community represents a significant asset.  There is a long history of information technology leadership and innovation within SURA that has manifested itself in successful past projects (SURANet, SOX, MAX, ViDe).  This environment of demanding early adopters has intrinsic value.  The challenge is to capture this value for the good of the community.  To do this SURA needs to develop a structured approach to identifying programs and projects that are beneficial to SURA and attractive to outside funding agencies including state, federal, private and commercial funding.  The SURA IT Services Model outlined in this paper is an attempt to wrap structure around the recent work of the SURA CIO’s in defining a set of strategic goals for SURA information technology initiatives.  

Accompanying this overview is a summary of SURA’s current IT initiatives and some suggestions for possible new initiatives that fit within the proposed IT services model.  Proposed new initiatives that fit within this model will be required to prepare a well developed business case with detailed budget projections.  While some initiatives may provide cost savings or cost avoidance, some may provide support for specific research initiatives and some may provide surplus revenues, all proposed SURA sponsored IT initiatives should provide a clear description of how the initiative will benefit the SURA membership.

SURA IT Strategic Goals 

Over the past several months the SURA CIO Committee has worked to formulate an information technology strategy for SURA.  Any IT strategy for SURA must first and foremost support the mission of SURA, i.e., to foster excellence in scientific research, strengthen the scientific and technical capabilities of the nation and the Southeast, and to provide outstanding training opportunities for the next generation of scientists and engineers.  The SURA CIO Council has worked over the past year to develop a strategy that leverages information technology in ways that create competitive advantage for member institutions as they pursue federal research dollars needed to establish excellence in scientific research.  The strategy developed is primarily general in nature but recognizes the need to also provide focused support for research initiatives (such as the Coastal Zone Sciences Initiative) pursued by SURA, some of which may be research into information technology itself (the Administration’s ITR program, for example).  

The SURA CIO Council identified the following four areas of focus for SURA sponsored information technology initiatives:

· Sponsorship of collaborative initiatives

· Support for the development of “middleware” and applications that enable science

· Regional information technology infrastructure development 

· Influence national IT and networking agenda

The SURA IT Services Model

The development of a broader framework which can be used to help identify attractive information technology projects that are worthy of an investment of SURA funds will help to ensure that SURA members realize the best possible return on those investments.  Using the broader SURA mission of fostering excellence in scientific research and the SURA IT strategic goals identified by the SURA CIO Council , the following model is offered as a tool to help identify IT projects which will add value to SURA’s existing IT initiatives as a whole.  Please note that the model is a layered model, with the aggregate of the layers forming an infrastructure with both technology components as well as management and administrative components, that provide SURA members with competitive advantage in the pursuit of scientific research.  Individual components within the layers represent actual or potential IT initiatives that SURA might pursue directly or otherwise support.  The entire layered services infrastructure is designed to directly support the top layer of the model, that is, the science initiatives promoted by SURA.
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Layers of the SURA Services Model

SURA Community

SURA IT initiatives have the potential to impact the broader academic community both within the SURA region and in some cases outside the SURA region.  As additional services are developed, organizations that are within the SURA region but are not currently SURA members are likely to find these services attractive.  Building the size of the community willing to purchase SURA supported IT services beyond the current SURA member base is important if we are to make these IT services economically viable in the long term.  Non-research colleges and universities, minority serving colleges and universities, libraries, community colleges and the K-12 community could find great value in access to SURA sponsored IT services.  In addition, work that SURA sponsors in part or in whole could have impact well beyond the SURA region.  The ViDe and Large Scale Video Network Prototype (LSVNP) are examples of how work initially sponsored by SURA has resulted in a program that impacts the academic community well beyond the SURA region.

Aggregation 

The shared purchase of costly services among several institutions is the basic premise behind the gigapop structure that has evolved out of the Internet2 initiative.  SURA sponsorship of the Southern Crossroads (SOX) and the Mid-Atlantic Crossroads (MAX) has enabled the SURA membership to benefit from affordable access to the nation’s advanced academic network services (vBNS and Abilene).  Not all SURA members have economical access to a SURA gigapop, therefore it is important to make every effort to enable access to SURA IT initiatives to the largest possible set of SURA members and where appropriate to non-SURA members as well.  It should be noted in the illustration of the model that there are forms of aggregation that do not require a private connection to the gigapops.  For example, a university researcher whose institution is connected directly to a Qwest Abilene access point could gain access to SURA authentication, directory and multi-point video servers to conduct a videoconference with a colleague at Jefferson Lab.  However, because of restrictive use policies, SURA members who connect to gigapops through Abilene will not be able to take advantage of aggregated commodity ISP services available through a SURA gigapop while members who maintain a private connection to a SURA gigapop will.

Transport Services

These are the basic building blocks of any aggregated network service.  Opportunities exist to lower the overall cost of transport services for SURA members through coordinated bulk purchase.  Because of the size of the potential market represented by the SURA community it may be possible to affect the underlying pricing structure for these basic transport services.  There are also opportunities to develop industry partnerships for the deployment of new transport technologies and services.  A SURA led dark fiber initiative and a wide area high-speed wireless transport project are examples of projects that could dramatically change the cost of high-speed network transport services for SURA members.  

Middleware

Middleware is a layer of software between the network and the applications. This software provides services such as identification, authentication, authorization, directories, and security. Today, applications usually have to provide these services themselves, which leads to competing and incompatible standards. Developing and promoting the standardization and interoperability of middleware components will make advanced network applications much easier to use. SURA can play a role both regionally and nationally by actively and collaboratively developing and deploying middleware in coordination with the Internet2 Middleware Initiative (I2-MI). 

Support Services

These are primarily people intensive services that in many cases can be provided in a more cost effective manner through a centralized model that reduces the overall number of personnel required to provide high quality support to a large community.  These services could include a regional help desk, network monitoring, provisioning and engineering functions.

Organizational Support

These are the set of umbrella services that to some extent are available through the SURA office today.  This includes the ability to make use of SURA’s 501(c)3 not-for-profit status when appropriate.  Centralized support services of this type are often critical in launching new initiatives.  To the extent that any individual project can add to this set of services it has the potential to benefit the whole SURA community.

Collaborative Projects

This is the currently small set of existing IT initiatives that are receiving support from SURA.  The video and high performance file transfer initiatives are in direct response to stated research requirements for improved communications.  The IP Telephony initiative, although not directly in support of research, is an initiative that has great interest for many of the SURA member institutions.

Research

Research programs and projects sponsored by SURA or engaged in by SURA member institutions drive the requirements that shape the need for new or enhanced SURA IT services.  Research initiatives currently in place under the SURA umbrella include Jefferson Lab, Coastal Marine Sciences, Science with Photons and Tele-Medicine.

Existing SURA Sponsored IT Initiatives

VBNS and Abilene Sharing as a Regional Service – the SOX and MAX gigapops: 

The SURA Crossroads initiatives initially targeted sharing the costs associated with establishing institutional connections to the national research backbone networks (vBNS and Abilene). The cost savings that accrued to each participating university through sharing the connections to these networks through the SURA sponsored SOX and MAX gigapops were substantial. However, as more access points to Abilene become available the costs of a direct connection to an Abilene access point is in some cases more cost effective than utilizing the SURA supported gigapops. To continue to be economically viable the SOX and MAX gigapops need to provide a value beyond simply shared access to Abilene.  A larger set of services attracting a broader community of users will ensure that our regional aggregations will continue to be economically viable allowing us to develop advanced network services that are tailored to the SURA community.  These aggregations (SOX and MAX) have provided some of the basic building blocks of the proposed SURA IT services model.  

ViDeNet and LSVNP

ViDeNet is an international virtual network providing video teleconferencing, telephone and collaboration services over the Internet, Internet2 and related advanced networks. ViDeNet was formed by ViDe, the Video Development Initiative, to be a testbed and model network in which to develop and promote ViDe's goals for highly scalable and robust networked video technologies. It is quickly evolving into the primary global virtual network interconnecting advanced voice and video networks around the world. ViDeNet serves as a forum for discussion and an experimental testbed for ideas related to improving the state of inter-networked video and voice over IP architectures.

From a technical perspective, ViDeNet is a mesh of interconnected H.323 zones. Each zone represents a collection of voice and video users at each site that are administered by the site itself. Thus, ViDeNet provides a mechanism by which individual campuses and network providers can interconnect themselves, creating a seamless global environment for teleconferencing, collaboration and voice over IP. ViDeNet’s underlying technology moves forward as the state of the art of voice/video communications develops, incorporating technologies such as, QOS and policy-based networking.

The Large Scale Video Network Prototype (LSVNP) is a highly managed core set of ViDeNet voice/video nodes serving applications in the education and research community. The goal of LSVNP is to explore operational issues associated with real-world deployment of large-scale IP voice/video networks. Funded jointly by SURA and BBN, LSVNP supports a variety of research projects throughout the region including:

 Early Childhood Development

 Center On Deafness

 Mid-America Earthquake Center

 Virtual Design Studio

 Louisiana Board Of Regents

 Virtual Rounds for Veterinary Medicine

 SCUPSONet Economic Development

 University of Alabama Medical School

 Coastal Zone Sciences

 Public Health Rural Outreach Program

 Social Work Teaching and Training 

 Inservice Programs for K-12 Teachers

 Vanderbuilt Engineering Applications

 Emergency Telemed & Education Net

LSVNP is managed for ViDe by the University of Tennessee at Knoxville, the Georgia Institute of Technology, NYSERNet and the University of North Carolina at Chapel Hill.  Technical operations and engineering support are provided by the University of North Carolina’s Center for Advanced Video Network Engineering & Research (CAVNER).

Potential SURA IT Initiatives

Potential new SURA IT initiatives can be grouped into three general categories; technology trials, infrastructure initiatives and community expansion.

Technology Trials

Shared Regional Commodity ISP Services:

Layering bulk purchased commodity ISP services on top of existing gigapop provided access to Abilene and vBNS services could result in dramatically reduced costs for commodity Internet access for gigapop connected institutions.  High-speed local loops that SURA institutions have purchased to gain connectivity to the MAX and SOX gigapops are currently under utilized.  This spare bandwidth could be utilized to provide incremental commodity Internet services to these gigapop connected institutions through bulk contracts negotiated through the gigapops. The initial phase of this offering could include a number of universities who are willing to keep their current ISP service and work with the gigapops technical staff to create a very low cost model that can then be offered to other SURA members. Once adequately tested this service could result in significant cost savings to SURA member institutions through the elimination of existing local loops dedicated to commodity Internet connectivity and through the promise of significant savings through the bulk purchase of these services.

Because of the mission critical nature of commodity Internet services the implementation of regional ISP services provided through the gigapops would require the addition of some level of support services.  The primary support services needed to accomplish this would be help desk, engineering support, monitoring/reporting and some level of rudimentary billing.  It is anticipated that the cost of implementing these support services would be more than offset by the savings that would be made possible.    

Broadband Off-Campus Network Access Service:

Broadband connectivity to off-campus students and to the homes of faculty and staff is increasingly becoming an important part of maintaining adequate connectivity to a university’s broader community.  The delivery of educational content, access to restricted use materials and off campus access to special use networks are just some of the problems facing campuses. A SURA sponsored program for the bulk purchase of broadband access services from cable and telephone companies for resale to this off-campus community of users could significantly reduce the cost of these services to this community.  It is estimated that high quality ADSL services could be made available to the SURA community at a significant discount over existing retail residential ADSL services.  These services could also be made available to libraries, museums and off-campus satellite offices as well.  This service could conceivably be implemented by placing equipment in the existing gigapops, thereby eliminating the need to contract for commercial conditioned room space and to purchase dedicated commodity ISP services.  ADSL subscribers could also benefit from access to very low cost commodity Internet access made available through the bulk purchase of commodity ISP services referenced above.  Help desk, engineering support, monitoring/reporting and billing functions implemented to support this ADSL service could be leveraged as part of a SURA initiative for access to bulk purchased commodity ISP services made available at the gigapops.

SURA Satellite Network Trial

Combining the need for dramatically improved coastal and marine imaging and data collection with the desire to reach rural areas with good quality network connectivity could form the basis of a SURA regional satellite data service trial.  This concept is in the very earliest stages of exploration with little detail currently available regarding the cost and performance characteristics of such a service, however, initial discussions with the Center for Satellite and Hybrid Communications Networks (CSHCN) at the University of Maryland at College Park and with the Advanced Networking Infrastructure and Research (ANIR) Division of the NSF were very encouraging.  SURA could lead a consortial project that would include support from industry and government that would be focused on developing a coastal zone sensor web interlinked, where necessary or advantageous, by satellite data services.  There is a sense that the commercial satellite service providers would find an application based project attractive as they are attempting to develop product offerings for the broadband satellite services that they are just beginning to bring on-line.

An Expanded SURA Video Project

While ViDeNet is providing video and voice over IP services to a number of schools as a result of the LSVNP initiative, the project could be scaled up to deliver these services to the remainder of the SURA membership. Approaching the problems of networked multimedia as a larger group would give SURA the financial strength it needs to influence the development community to address some key shortcomings in the existing technologies that are hindering the full usefulness of the services. 

Possible expanded ViDe activities include:

 Expand video and voice over IP to all SURA institutions.

 Improve T.120 and related collaboration tools.

 Creation of a video portal to support the distribution of stored media assets for digital libraries.

 Creation of a training program for SURA members on the management of video/voice over IP technology (incorporating improvements in ViDe’s ‘Videoconferencing Cookbook.’).

All of these activities would be linked to key research programs already in existence, as is currently the case in LSVNP.

Infrastructure Initiatives

Continued Financial support for SURA gigapops

A SURA gigapop loan program could allow the continued growth of SURA region gigapops while they transition away from direct NSF support.  SURA should assist the regional gigapops in developing viable business plans and multi-year budgets and where appropriate provide bridging funds that will allow the gigapops to more easily transition into self supporting enterprises.  It should be emphasized that this support would be in the form of loans with clearly defined repayment plans.  Continued direct investments in SURA region gigapops should also be considered where direct investments may provide continued substantial benefits to a portion of the SURA membership.

Private Regional Fiber Backbone Service:

As the quantity of services supported regionally for SURA members grows and the need to interconnect privately increases, the possibility of creating a regional fiber backbone service grows in value. New players in the wide area transport services market may make it economically attractive to consider creating a SURA owned dark fiber infrastructure in portions of the SURA region. Initial investigation into the feasibility of a regional fiber backbone owned and operated by SURA has been initiated. Level3, a national fiber network infrastructure company, is interested in discussing a partnership with SURA.  Given the high costs of circuits that SURA members are currently paying for interconnection to multiple sites, an infrastructure investment of this type could have a relatively short break-even period. Not only could this service provide interconnection for members via the private service, but also the resale of excess capacity to other entities could produce a long-term income to offset maintenance costs or even to produce a surplus. A subcommittee of the SURA CIO group has formed to explore this concept.  A proposal to SURA for the funding of an engineering study to determine the feasibility and cost of this private fiber backbone is a likely product of this initiative.

SURA Coordinated Bulk Local Loop Purchase

Just as aggregated connectivity to Abilene and the commodity Internet through the gigapops can result in significant savings for SURA members, it is not unreasonable to consider an aggregated competitive bid for local loop services for SURA member institutions. Blanket contracts with local loop providers with negotiated service levels and a progressive discount structure tied to aggregate volume could result in significantly lowered local loop services for SURA member schools. This concept simply builds on the common theme of economy through bulk purchasing and provides another valuable reason to participate in the SURA community.

Community Expansion

Services and information sharing

New SURA IT initiatives could include new efforts for outreach to new user groups.  This outreach could take the form of a greatly improved SURA web site that could provide a much greater level of service to the SURA membership than the current site, regular reports on SURA sponsored projects and timely information about SURA and national advanced academic networking news and events. The primary purpose of such information would be to provide a greater sense of community to the SURA membership. This type of visibility will help SURA to be viewed as an organization that delivers lasting value to its members and partners through its activities and programs as a regional and national leader in the development of programs that support collaborative activities among researchers, students, and educators.

HBCU Support

With nearly all of the nation’s Historically Black Colleges and Universities (HBCU) located within the SURA region, SURA is in an excellent position to facilitate and supplement existing regional and national programs aimed at assisting minority serving institutions to improve their access to advanced academic research networking resources.  Working with SURA member institutions that have a special interest in minority serving institutions and with the NSF sponsored Advanced Networking Project with Minority-Serving Institutions (AN-MSI) being led by Net@Edu, SURA could help to make a significant difference in the resources available to minority serving institutions within the SURA region.

Conclusion

In the past SURA has enjoyed a reputation of leadership in the national academic networking and information technology community.  Minimal investments in support of the SOX and MAX gigapops have demonstrated that the SURA region can still hold a position of leadership within the national IT community.  However, the lack of significant investment in IT initiatives by SURA has eroded this national position.  Enabling SURA member institutions to maintain access to cutting edge information technology resources is critical to fostering a robust collaborative research environment.  More and more, attracting state and federal grants, industrial partnerships and the nation’s top faculty and students is dependent upon access to robust and leading edge information technology resources.  The SURA member schools are in competition with schools that are part of substantial networking and information technology collaborations such as CENIC in California, MREN in the Chicago area and NYSERNet in New York.  If SURA member institutions are to compete successfully with schools that are members of these other regional consortiums SURA needs to provide similar advantages to the SURA membership.  To do this SURA needs to exhibit strong leadership and commit to funding initiatives that conform to the SURA mission and fit the strategic direction offered by the SURA CIOs.
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