























2007 Internet2 Member Report

Internet2 Network: Advanced Networking to Support the

Community
www.internet2.edu/network

During 2007, Internet2 worked with members, regional research and education networking
organizations, and international partners to complete a new nationwide infrastructure that provides
the U.S. research and education (R&E) community with dynamic, innovative, and cost-effective
hybrid optical and packet networking. The network infrastructure was designed to meet the
requirements for next-generation production network services, and to provide an experimental
platform for the development of new networking ideas and protocols. With community control of the
fundamental networking infrastructure, the Internet2 Network provides scalability for member
institutions to efficiently provision resources in support of collaborative applications, distributed
research experiments, grid-based data analysis, and other network-intensive requirements.

The initial deployment of the new infrastructure provides 100 Gbps of capacity, with the ability to
seamlessly scale to greater capacity on either selected segments or the entire 13,500 mile
network footprint. Because it provides the ability to run multiple networks on the same physical
infrastructure, the Internet2 infrastructure supports leading-edge production networks and
breakable testbeds side-by-side. Internet2 continues to provide a highly reliable advanced IP
network, in addition to a new developmental Dynamic Circuit Network. The new infrastructure also
enables the deployment of new services, such as the Internet2 Commercial Peering Service that
provides cost-effective access to the commercial Internet, while allowing members to leverage the
investment they have already made in their advanced connection to the Internet2 Network.
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The new Internet?2 infrastructure also provides a
platform for long-term dedicated point-to-point
circuits (wavelength paths), which can be
provisioned anywhere on the national fiber
footprint or interconnected with our regional and
international partners. This dedicated optical
circuit capability can support demanding
individual research projects. It is already being
used by ESnet as a foundation for implementing
ESnet4, the next generation nationwide network
for Department of Energy researchers.

Community-Led Development and
Deployment

Throughout the network deployment process,
Internet2 worked closely with Internet2 Network
Connector organizations, members, and
international partners to ensure a smooth
transition from the previous backbone network. A
demonstration of the first link of the new network
featured an uncompressed HD video stream from
NYSERNet to the Fall 2006 Internet2 Member
Meeting in Chicago on December 3, 2006.

The nationwide deployment continued as
scheduled and Internet2 worked closely with new
Corporate Partners Level 3 Communications,
Infinera, and Ciena to implement the network. Its
successful deployment also built on existing
partnerships with Qwest Communications,
Juniper Networks, and the Global NOC at Indiana
University. The network deployment team worked
closely with Internet2 Connectors and members
to ensure a smooth transition from the previous
infrastructure to the new one and will continue to
do so as new services are deployed and changes
are made to the network over time. The on-
schedule completion took less than a year and
was announced at the Fall 2007 Internet2
Member Meeting in San Diego, California.

Internet2 Network Services

IP Network

The Internet2 IP Network is built across a
carrier-class infrastructure and supports leading
edge IPv4, IPv6, multicast, and other advanced
networking protocols, as well as the ability to
more easily and flexibly increase its capacity
beyond any other R&E network in the world.

Dynamic Circuit Network

The Internet2 Dynamic Circuit (DC) Network is
unlike any other before it. It uses community-
developed, standards-based technologies and
protocols to provide on-demand dedicated
optical paths between endpoints. Just as the
R&E community led the way in expanding the
reach and capabilities of packet networking
using the IP and TCP protocols decades ago,
the DC Network breaks new ground to provide
the U.S. R&E community with dedicated,
customizable, on-demand bandwidth.

Commercial Peering Service

The Internet2 Commercial Peering (CP) Service
is offered to members on an opt-in basis at no
additional charge through their existing
connections to the Internet2 Network. By
leveraging settlement-free connections between
the Internet2 Network, and major content
providers and Internet Service Providers, the
service enables members to cost-effectively
meet their community's commercial Internet
needs. The production service builds on
successful trials begun in 2006, and current
participants report that over 50% of their
commercial traffic has been diverted to the CP
service. By the end of 2007, more than a dozen
Internet2 Connectors and member
organizations were using the Internet2 CP
Service.
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Internet2 Dynamic Circuit Network Development
www.internet2.edu/network/dc/

The Internet2 Dynamic Circuit (DC) Network
is built on ground-breaking new optical Internet2 DC Network Enabling
network infrastructure. Dynamic circuit Large-Scale Physics Research
networks provide on-demand or scheduled
dedicated point-to-point bandwidth—up to 10
Gbps—to enable the most demanding
applications for research and education—
including massive terabyte-sized data
transfers and super high-definition video. In
contrast, traditional IP networks share
network capacity among all applications,
which means that demanding applications
compete with others for a fixed amount of
bandwidth.

“The Large Hadron Collider experimentation
that our campus will be involved in over the next
several years brought about an immediate need
for us to explore new ways of networking that
can support the intense short-term demands of
our researchers. Internet2’s new Dynamic
Circuit Network holds the promise of providing
cost-effective, on-demand bandwidth that can
easily handle these powerful requirements. Not
only does the Internet2 DC Network provide a
platform for our LHC needs, but it provides a
pathway for our community to explore new
applications and technologies.”

Dale Finkelson, Director of Networking

University of Lincoln-Nebraska

Seamlessly setting up optical circuits across
independently operated networks requires
the coordination of multiple administrative
domains. This is achieved through control
plane software, enabling automatic

provisioning across domain boundaries with
the appropriate authentication and authorization. The ability to automatically provision optical
circuits across multiple network administrative domains is a critical component to supporting
dynamically-switched networks. To do so, several “control plane” technologies needed to be
developed to both manage and control switching across domains as well as to enable
interoperability between optical platforms.

The NSF-funded DRAGON (Dynamic Resource Allocation via GMPLS Optical Networks) project
which included collaborators from MAX, University of Southern California (USC) Information
Sciences Institute (ISI) East, and George Mason University has worked to develop, in
coordination with Internet2, software that allows the automated provisioning and tear down of
circuits across network domains and supports appropriate authentication and authorization for
access to these resources.

In addition to facilitating the control of optical switching nodes between domains, ensuring
interoperability of these platforms is also paramount for the deployment of dynamically switched
networks. Collaborators from the DICE (DANTE, Internet2, CANARIE, and ESnet) Control Plane
Working Group have developed the Inter-Domain Controller (IDC) protocol, which is based on
ESnet's On-Demand Secure Circuits and Advance Reservation System (OSCARS) technology.
Deployed as a set of web services, IDC software ensures that networks with different
equipment, network technology, and allocation models can work together seamlessly to set up
optical circuits.

As a result of both the DRAGON and DICE collaborations, Internet2 has recently released an
early version of a turn-key dynamic networking solution, called the “DCN Software Suite” which
includes IDC software and a modified version of the DRAGON software. Easily deployed in
campus, regional, or backbone environments, the DCN Software Suite seeks to facilitate the
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set-up of dynamic regional or campus networks as well as enables them to connect to dynamic
backbone networks like the Internet2 and ESnet networks and the pan-European GEANT2
network.

The Internet2 DC Network was first demonstrated at the Fall 2007 Internet2 Member Meeting, in
conjunction with ESnet, Fermilab, the Great Plains Network (GPN), and the University of
Nebraska-Lincoln. Subsequent demonstrations at SCO7—the annual international conference
on high performance computing, networking, storage, and analysis—showcased dynamic circuit
interoperability with ESnet, GEANT2 in Europe, GPN in the United States, GRNET in Greece,
HEAnet in Ireland, a Nortel network based in Ottawa, Canada, the PIONIER network in Poland,
and the Phosphorus testbed at the University of Amsterdam via SURFnet's NetherLight GLIF
Open Lambda Exchange in Amsterdam. Internet2 Connectors Merit Network and Northern
Crossroads (NoX) were also integral participants in this demonstration.

Internet2 Connectors and members are encouraged to begin exploring the Internet2 DC
Network’s unique capabilities. To facilitate this, a no-additional-fee connection to the Internet2
DC Network is being offered to connectors through the end of their 2008 connection
agreements. In the long term, Internet2 and its collaborators are working on an automated
reservation system to enable users to request circuits either on-demand or as a schedulable
resource.

Internet2 Connectors
www.internet2.edu/connectors

Internet2 Connectors link Internet2 members to the new networking infrastructure. In addition to
providing high-performance IP networking, several Internet2 Connectors are participating in the
development of the Internet2 DC Network (indicated with an asterisk in the list below).

3ROX (Three Rivers Optical Exchange)

CENIC

CIC OmniPoP

Drexel University

GPN (Great Plains Network) *

Indiana GigaPoP

LEARN (Lonestar Education and Research Network)
LONI (Louisiana Optical Network Initiative)

MAGPI

MAX (Mid-Atlantic Crossroads)

MCNC

Merit Network, Inc.*

MREN (Metropolitan Research and Education Network)
NOX (The Northern Crossroads) *

NYSERNet, Inc. *

Pacific Northwest GigaPoP

SoX (Southern Crossroads)

UEN (Utah Education Network / Intermountain Gigapop)
University of Louisville

University of Memphis

University of New Mexico

University of Oregon

University of South Florida
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ESnet4

www.es.net

ESnet is the high-performance network serving thousands of U.S. Department of Energy (DOE)
scientists and collaborators. The Office of Science oversees more than 30 DOE laboratories,
100,000 DOE laboratory scientists, and 18,000 researchers from universities, other government
agencies, and private industry who contribute to many large-scale DOE research activities like
the experiments at the Large Hadron Collider project at CERN and the Relativistic Heavy lon
Collider at Brookhaven National Lab, and conduct research at DOE's experimental and
computational facilities. Over the past few years, ESnet and Internet2 have shared a common
technical vision for the evolution of dynamically-delivered network capabilities for future
scientific research.

In August 2006, the two networking organizations announced a partnership to develop and
deploy the next generation of ESnet using the new Internet2 Network optical infrastructure. With
coast-to-coast deployment completed in November 2007, the ESnet4 network now uses several
dedicated 10 Gbps wavelengths on the Internet2 nationwide infrastructure and will seamlessly
scale by adding one optical wavelength per year for the next four to five years to meet the
needs of the DOE Office of Science. Through this partnership, the ESnet and Internet2
communities are working together to fulfill their mutual need for the development of a scalable,
sustainable, high-performance network backbone that connects researchers and scholars at
Internet2 member institutions with scientists at the DOE laboratories.

10
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Network Performance: A Suite of End-to-End Systems Tools
www.internet2.edu/performance

Internet2 achieved several milestones in 2007 towards the development and deployment of
network performance tools along with an overlying architecture to make performance data
readily available to end-users. perfSONAR is a network performance monitoring architecture
developed through a global collaboration consortium led by ESnet, GEANT, Internet2, and RNP
(Rede Nacional de Ensino e Pesquisa) in Brazil. By using perfSONAR measurement points
deployed throughout networks, members of international scientific communities can track data
transfers and identify bottlenecks rapidly and effectively. perfSONAR had releases in Perl and
Java for all supported tools during 2007 and is increasingly deployed throughout European
National Research and Education Networks (NRENS). In the United States, perfSONAR has
begun to be deployed at several locations.

The development of the web-based
‘perf-O-meter’ increases the utility of
the existing perfSONAR services by
making the data instantly visible to
end-users. In a demonstration of the
Internet2 Dynamic Circuit (DC)
Network at the Fall 2007 Internet2
Member Meeting, the readings on the
perf-O-meter were used to identify
the need for, and display the
provisioning of, a dynamic circuit.

INTERNET,

perfSONAR, and other performance
tools, were used to track network
performance for SCinet and for the
demonstrations at SC07, the annual
international supercomputing
conference.

Photo by Steven S. Wallace

Rick Summerhill, chief technology officer for Internet2, uses the
web-based “perf-O-meter” that builds on perfSONAR services to
demonstrate the real-time provisioning of a dynamic circuit at the
Fall 2007 Internet2 Member Meeting.
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New Governance: Built On Community Expertise and
Leadership

www.internet2.edu/governance

In 2007, Internet2 implemented a new community-developed governance structure that greatly
expands membership representation in Internet2’s decision making, and more broadly reflects
the interests and diversity of Internet2 members. By the end of the year, new Advisory Councils
were established and actively working to provide direction and input for Internet2’s programs,
services, and activities.

In response to community input that encouraged revisions to Internet2's governance structure,
the Internet2 Board of Trustees formed a new Governance and Nominations Committee (GNC)
in May of 2006. The committee, constructed to be broadly diverse, reflected a wide range of
professional experiences, and included individuals who have interacted with Internet2 from a
wide variety of vantage points. The GNC, which is a standing committee of the Board of
Trustees, considered a wide array of issues when determining the new governance structure for
the organization, including the ability to accommodate a larger and more diverse mix of
stakeholders, increasing the overall level of transparency within the organization, giving a
stronger voice to certain stakeholder groups, facilitating multi-perspective conversations in
governance, encouraging more effective implementation of stakeholder priorities by the
Internet2 organization, and providing greater opportunities for volunteer participation.

In early 2007, based on several months of community discussions, the GNC implemented a
new structure to replace the existing Internet2 Advisory Councils with four new councils. The
new councils aimed to be more diverse, would be defined by operational function, and would be
more tightly connected to the Internet2 membership, to management, and to the Internet2 Board
of Trustees. The new councils are: the
Architecture & Operations Advisory
Council (AOAC), which focuses on the
network and its operations; Applications,
Middleware & Services Advisory Council
(AMSAC), which provides direction on
middleware and applications services; the
Research Advisory Council (RAC), which
focuses on Internet2’s support for both

Internet2 Governance and Nominations
Committee

Steve Hall, chair

David Lassner, vice chair, University of Hawaii
Mary Sue Coleman, University of Michigan
Kristine Hafner, University of California Office of

network-focused and disciplinary
research; and the External Relations
Advisory Council (ERAC), which provides
direction on strategic policy issues
relating to industry, government,
standards, and the broader community in
the United States and internationally.

During the summer of 2007, Internet2
announced the results of the first-ever
election for its newly created Internet2
Advisory Councils. Fifty-seven percent of
eligible voters participated in the election
process, which received confirmation of
the results by an independent auditor.

the President
Gwen Jacobs, Montana State University

Michael Krugman, Boston University and
Northern Crossroads GigaPoP

Larry Landweber, University of Wisconsin,
Madison

Jack McCredie, University of California,
Berkeley

Marilyn McMillan, New York University
Mike Roberts, The Darwin Group

Pankaj Shah, OARnet, division of Ohio
Supercomputer Center

Doug Van Houweling, Internet2 (ex officio)

12
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"Based on the community-driven
work of the Governance and
Nominations Committee, we have
implemented a new, more
representative, and more
transparent governance structure
for Internet2. Looking ahead, the
Internet2 Board of Trustees and
Advisory Councils have begun
working Internet2 to ensure that
the organization's programs
effectively support members'
efforts to meet the broad
challenge of cyberinfrastructure."

Jeffrey S. Lehman,
Chair, Internet2 Board of Trustees

The resulting four councils consist of leaders from
academia, research, and industry who will provide
strategic guidance, assist in setting organizational
priorities, and ensure that Internet2 continues to meet
the needs of the research and education community
which it serves. Each council has 15 members: 12
elected by the membership and 3 appointed by the
Internet2 Board.

The councils first convened at a joint in-person meeting
held in conjunction with the Fall 2007 Internet2 Member
Meeting. They continued active engagement through
online collaboration and conference calls throughout
the rest of the year. A complete list of Board and
Advisory Council members, as well as the latest
information on Internet2 governance, can be found on
the Internet2 website.

Cyberinfrastructure: A Systems Approach in Support of

Research and Education

The research and education community increasingly relies on a comprehensive suite of
advanced information technologies—including networking, computation, visualization, and
collaboration tools—to accomplish its work. The term “cyberinfrastructure” encompasses all of
these, as well as the extensive ecology of skills and other resources needed to develop, deploy,
use, and support them. As the National Science Foundation’s Blue Ribbon Advisory Panel on
Cyberinfrastructure’s 2003 report articulated, “Cyberinfrastructure integrates hardware for
computing, data and networks, digitally-enabled sensors, observatories and experimental
facilities, and an interoperable suite of software and middleware services and tools.”

The Internet2 community is challenged with developing and implementing strategies that enable
their campuses to become woven into this global tapestry of resources. To enable this, the
Internet2 community continues to support an integrated, systems approach to
cyberinfrastructure that enhances inter-organizational collaboration through:

Deploying shared services

community.

Fostering common approaches
Providing collaboration and training opportunities, and
Developing tools and software to support cyberinfrastructure deployed by the Internet2

In addition to working with its members, Internet2 fosters the development of technologies that
support cyberinfrastructure with its partner organizations in the United States and its

counterparts around the world.

13
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Middleware: A Shared Framework for Identity and Access

Man agem ent
www.internet2.edu/middleware

The Internet2 Middleware Initiative brings together leading IT architects from Internet2 member
organizations to address critical issues in interoperable identity and access management to
enable practical and secure inter-institutional collaboration and resource sharing. The services
and open-source tools—developed in conjunction with Internet2 members—simplify the
management of access to services, reduce the complexity for the end-user, and enable
operations to scale securely by integrating an enterprise identity management infrastructure with
services provided by both central and distributed IT as well as off-site partners.

When thinking of cyberinfrastructure resources for researchers, one thinks of the traditional grid
components of computing, storage, and software for performing analysis, simulation, and
visualization. This distributed world of resources adds complexity in control, access, and
security. Middleware is a critical component of the cyberinfrastructure required by the research
and education community.

InCommon and USHER: Trust Services

www.incommon.org
www.usherca.org

The InCommon Federation provides an identity and access management framework for U. S.
universities and service partners to share resources and do business together online. During
2007, InCommon’s membership increased to over 70 institutions and their partners,
representing a community of more than 1.3 million individuals. To encourage further growth and
collaboration among the participants, Internet2 began offering InCommon informational
sessions this year at both Member Meetings. These updates provided a face-to-face way to find
out about the increasing momentum in the federation and how institutions can work together to
take part.

USHER (U.S. Higher Education Root Certificate Authority) is a public key infrastructure (PKI)
offered to the higher education community. Under the direction of the USHER Policy Authority,
USHER supports PKI for applications and services in research, education, and business
transactions in higher education that require security, encryption, or true digital signature
technologies. By subscribing to USHER, eligible organizations will be able to base PKI
applications and services in a common root with peers and collaborative partners.

Grouper and Signet: Access Management Tools

www.internet2.edu/grouper
www.internet2.edu/signet

The Grouper Groups Management Toolkit enables end-users to create and manage the
membership of groups used for access control of resources. The Signet Privilege Management
System enables consistent application of privilege and access policy across campus
applications. Grouper and Signet can be used together or alone to enable a distributed model
for control so that those responsible for assigning or delegating user access privileges can
directly manage them to meet their needs across campus systems.

14
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The Grouper and Signet Working Groups each released two software updates in 2007. An
integration tool was also released that connects Grouper and Signet with enterprise applications
and directories. Two Grouper production case studies have been written and are available on
the Working Group site and, in addition to three early adopter universities, several campuses
are now testing the software in preparation for production. Uptake of, and interest in, Grouper in
the Grid space has also been noted as demonstrated by caBIG's GridGrouper, developed at
The Ohio State University.

COmanage: Collaborative Organization Management Platform
middleware.internet2.edu/co

Released as a demonstration in 2007, COmanage is an open source Collaborative Organization
Management Platform developed by the Internet2 Middleware Initiative. Intended as an
exploration into the benefits of integrating federated identity management (Shibboleth), groups
management (Grouper), and privilege management (Signet), it demonstrates a way for
distributed users to manage many of the identity-oriented requirements of common collaboration
tools. To date, sample integrated tools include a mailing list manager, web server, wiki, blog,
calendar system, telephone conferencing system, and web meeting service.

Shibboleth: Single Sign-On and Federating Software

www.internet2.edu/shibboleth

The development team for Shibboleth Single Sign-on and Federating Software has made
significant progress this year on version 2.0, a major release due out in early 2008. A CAMP
Shibboleth Workshop in June 2007 offered attendees case studies of the three ways campuses
are using the software: enterprise web single sign-on (SSO), web SSO with attribute delivery,
and enabling federating relationships. Adoption of the software is increasing as evidenced by 12
countries standardizing on Shibboleth as their technology of choice for their national R&E
federations and the emerging international effort to integrate them, as well as the increasing
number of requests for federated collaborative applications.

15
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Security: Addressing the Special Challenges of Advanced

Applications
www.internet2.edu/security

High-performance networks and advanced applications present significant security challenges,
which are an extremely high priority for higher education. Performance requirements such as
high-bandwidth, end-to-end transparency, and support of new protocols and advanced
applications are essential for the academic mission and innovation, but are not easily
accommaodated in current approaches to network security. Over the long term, the challenge is
to identify and examine these issues, such as high-performance computing (HPC) requirements
around firewalls, or the campus networking issues created by fixed and dynamic dedicated
circuit services.

Internet2’s Security Initiative works to support and focus the community’s efforts in this area,
balancing the need to develop tools that address today's security problems, with a long-term
focus on the integration of security and high-performance networking. This work falls under the
EDUCAUSE!/Internet2 Security Task Force and is advised by Salsa, a group of leading campus
network security architects that guide the direction of Internet2’s security related Working
Groups and workshops.

Security activities include participating in the EDUCAUSE Security Effective Practices Working
Group, the Internet2 Network Technical Advisory Committee, the REN-ISAC (Research and
Education Networking Information Sharing and Analysis Center) Technical Advisory Group, and
participating as a member of REN-ISAC itself, as well as participating in the planning for the
EDUCAUSE & Internet2 Security Professionals Conference.

During 2007, Internet2 received a grant from the U.S. Department of Justice, which was used to
sponsor a workshop, under the auspices of the Internet2 Salsa-CSI2 (Computer Security
Incidents) Working Group, addressing security incident response approaches. This grant was
also used to partially fund the development of RENOIR (Research and Educational Networking
Operational Information Retrieval), a reporting system for sharing information regarding security
incidents within an inter-institutional trust community—to aid inter-institutional incident response,
notification regarding compromised systems, analysis for recognition of attack behaviors and
trends, and awareness for protection. RENOIR will handle security data from a variety of
sources—human and machine—and organize that data into individual high-level cases that can
then be used for response, analysis, and reporting. RENOIR is expected to be available in late
2008. The CSI2 Working Group is also working with the REN-ISAC to plan and implement a
system to appropriately share information on security issues among campuses.

16
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Internet2 Events: Sharing Expertise, Finding Collaborators
events.internet2.edu
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Photo by Steven S. Wallace
Internet2 events offer the opportunity for members to highlight their accomplishments, to share ideas, and to find

new collaborators.

Internet2 Member Meetings

Internet2 Member Meetings provide many opportunities for the exchange of information about new
and ongoing work in the member community. The Spring 2007 Internet2 Member Meeting
convened hundreds of leaders within the research and education community to address key
advances in high-performance networking and other leading-edge Internet technologies.
Representatives from across our member community serve on the Member Meeting Program
Committee, which has responsibility for creating the focus and program content for each meeting.
The Program Committee recruits, evaluates, and selects Member Meeting track sessions. In 2007,
Member Meetings featured over 85 track sessions and close to 200 side meetings covering a wide
range of high-performance networking topics.

A different Internet2 university member “This was the first Internet2 meeting | have ever
hosts the fall meeting each year. In fall attended and | felt the time was very well spent.
2007, the meeting was hosted by | learned so much. Getting to meet and interact
University of California, San Diego (UCSD) | directly with people that | have been following in
and featured a wide variety of advanced the various mailing list threads was extremely
networking activities on the UCSD valuable. | also came away with a better
campus, including advanced applications understanding of the visions governing
demonstrations presented at the San development of the various applications

Diego Supercomputer Center (SDSC), as supported by Internet2.”

well as tours and demos at the California 2007 Internet2 Member Meeting
Institute for Telecommunications and Participant

Information Technology (Calit2) facility.

17



Highlights from the 2007 Member Meetings
included keynote addresses from Dr. Larry Smarr,
director of Calit2, and Bruce Cole, chairman of the
National Endowment for the Humanities. Dr.
Francine Berman, director of the SDSC—an NSF
Cyberinfrastructure Center—moderated a panel
discussion, "Cyberinfrastructure: The Way
Forward.” Other meeting highlights included the
presentation of the 2007 Internet2 IDEA Awards
and the most recent Internet2 Land Speed
Records.

Joint Techs Workshops
jointtechs.es.net
During 2007, the ESnet Site Coordinating

Committee (ESCC) and Internet2 hosted two Joint
Techs Workshops. Each four-day conference

2007 Internet2 Member Report

2007 Event Sponsors and Hosts

Adva

Alcatel Lucent

CIENA Corporation
ForcelO Networks

Fujitsu

IBM

Infinera Corporation
Juniper Networks

Level 3 Communications
Microsoft Research
National Library of Medicine
Polycom Worldwide

Qwest

RADVISION

University of California, San Diego

brought together thought leaders in the research and education community from campuses,
regional networks, and international partners to explore and discuss important technology
issues and the latest advancements in next-generation networking.

Since 1998 the Joint Techs Workshops have drawn together advanced networking engineers
and featured tutorials, presentations, Birds-of-a-Feather meetings, in-depth technical sessions
and demonstrations of state-of-the-art high-performance networking technologies. The Winter
2007 Joint Techs, hosted by University of Minnesota, and Summer 2007 Joint Techs, hosted by
Fermi National Accelerator Laboratory, featured presentations on 40- and 100-Gbps transport
technologies, the Internet2 Network and related services, as well as the federated model for
cyberinfrastructure, and LHC Tier 1-Tier 2 networking issues and preparedness.

Hands-On Workshops

www.internet2.edu/workshops

Internet2 Hands-on Workshops provide an
opportunity to build, debug, and
experiment with advanced technologies
under the guidance of experts with
extensive theoretical and operational
experience. These workshops offer
knowledge and resources that are unique
to the Internet2 community, and provide
this expertise to members at a fraction of
the cost of comparable commercial
training. Workshop instructors include both
Internet2 staff and experts from Internet2

Photo by Susan Evett
Two attendees perform an exercise during the May
2007 DCN hands-on workshop hosted by MAX.

member institutions. Internet2 Hands-on Workshops take place at member organizations, and
are often held in conjunction with other events such as Joint Techs Workshops and Member

Meetings.
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In addition to the ongoing training series for multicast, IPv6, network performance, H.323
videoconferencing, and DVTS, Internet2 introduced some new workshops in 2007. “Designing
and Engineering Dynamic Circuits,” a hands-on workshop for the Research and Education
(R&E) networking environment, provided attendees with a working knowledge of how to design
and deploy a GMPLS-based dynamic circuit network. The workshop also addressed inter-
domain dynamic circuit provisioning using a case study of the Internet2 DC Network and
international peering issues. NASA Ames Research Center, University of Houston, Mid-Atlantic
Crossroads (MAX), and NYSERNet/NYU hosted these workshops.

Middleware CAMPs

www.educause.edu/camp

The three Campus Architectural Middleware Planning (CAMP) workshops in 2007—sponsored
by Internet2, EDUCAUSE, and National Science Foundation—focused on the building secure
authentication services, deploying and supporting Shibboleth Single Sign-on and Federating
Software, and scaling secure collaboration. Comprising campus case studies and emerging
community practice and discussion, these meetings drew 272 individuals from across higher
education and research and around the globe.

Campus Cyberinfrastructure Days
www.cidays.org

TeraGrid, Open Science Grid, Internet2, and EDUCAUSE are working together to gain a better
understanding of the cyberinfrastructure (CI) picture, and to clarify functions and roles in the
creation of this infrastructure. In 2007, this group started a series of "Cl Day" events, which took
place at campuses and convened stakeholders at the campus, regional, and national levels to
share information and make plans for how to provide the appropriate CI functions to support
campus researchers. The University of California, Davis and University of Albany (in conjunction
with NYSGrid) hosted CI Days, inviting faculty, researchers, IT professionals, administrators,
and CI providers to start a dialogue addressing their local cyberinfrastructure needs. Going
forward, Internet2 will work with our collaborators to develop training resources campuses can
use on their own to further broaden awareness of, and outreach for, Cl-related initiatives.
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Leveraging Your Internet2 Membership in 2008

As an Internet2 member, you
are a part of a diverse
membership community that
continues to grow. In the first
31 days of 2008, our
community welcomed new
University Members
Pepperdine University,
American University, and
University of Texas at San
Antonio as well as new
Corporate Member FireEye.
Within this broad community,
Internet2 strives to provide
valuable opportunities for
participation, information

sharing, learning, and
Photo by Steven S. Wallace collaboration

Internet2 Working Groups support member collaboration toward actively )

solving common problems and developing new technologies.

The Internet2 Network and

InCommon provide
capabilities uniquely tailored for the research and education (R&E) community. Existing high-
performance IP networking will be augmented in 2008 with the emerging Internet2 Dynamic
Circuit (DC) Network and Commercial Peering (CP) services. InCommon’s growing membership
provides additional opportunities for streamlining user access to online resources. Continuing
development of software tools such as Grouper, Signet, and perfSONAR will help Internet2
members leverage their own cyberinfrastructure investments.

Internet2 Member Meetings provide unique opportunities for representatives across the
complete spectrum of our membership to meet in person to highlight accomplishments, share
ideas, and find new collaborators. These meetings typically attract over 700 attendees, and
feature track sessions, demonstrations, and side meetings that span disciplinary and
institutional boundaries. In 2008, the Internet2 Spring Member Meeting will be held April 21-23
in Arlington, Virginia and the Fall Member Meeting will be held October 13-16 in New Orleans,
Louisiana, hosted by Louisiana State University and the Louisiana Optical Network Initiative
(LONI). Please mark these dates on your calendar and look for email naotifications of calls for
participation and registration. The Program Committee actively seeks track sessions that
provide new perspectives on a wide variety of topics related to the development, deployment,
and use of advanced networking. If you are interested in helping to shape the program for these
meetings, please consider Program Committee membership.

Internet2 Hands-on Workshops provide an opportunity to build, debug, and experiment with
advanced technologies under the guidance of experts with extensive theoretical and operational
experience. These workshops offer knowledge and resources that are unique to the Internet2
community because instructors include both Internet2 staff and experts from Internet2 member
institutions. In 2008, several Internet2 Hands-on Workshops will be held in conjunction with
other events such as Joint Techs and Member Meetings. The 2008 Joint Techs meetings are
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scheduled for January 20-24 in Honolulu, Hawaii and July 20-23 in Lincoln, Nebraska. Smaller
workshops covering topics such as dynamic circuit networking, network performance, and
DVTS are held throughout the year. Please see events.internet2.edu for the most current
schedule.

Since 2001, Internet2 has been partnering with EDUCAUSE with support from the National
Science Foundation to offer Campus Architectural Middleware Planning meetings (CAMPS).
This annual series of workshops focus on providing practical community guidance and campus
case studies on deploying and supporting federated and enterprise identity and access
management infrastructures. Upcoming topics in 2008 include CAMP: Bridging Security and
Identity Management on February 13-15 in Tempe, Arizona and CAMP Shibboleth 2.0: Hands-
on Technical Workshop on May 13-15 in Ann Arbor, Michigan. Please see
www.educause.edu/camp for the most current schedule.

Opportunities to support Internet2 events extend beyond the program. Sponsoring or hosting an
Internet2 workshop or meeting raises an organization's visibility within the research and higher
education community, provides outreach to technology decision makers, and showcases
engagement and leadership in advanced networking. Internet2 meetings, hands-on workshops,
and other events are scheduled throughout the year and range in size from under a dozen to
several hundred participants.

Participation in Internet2 Working Groups and Special Interest Groups provides an opportunity
to engage in specific technical or discipline issues related to advanced networking, and supports
member collaboration toward actively solving common problems, addressing networking
challenges, or exploring and developing new technologies and methodologies. Covering topics
that range from network performance to high-energy physics to archaeology, these groups
explore their common ground to share ideas and innovations, and to discuss the state-of-the-art
in their fields. New groups are formed as community interests emerge; in this way, Internet2
members continually direct the dialogue about what is important in advanced networking.

In the coming year, there are two special opportunities for members to engage in shaping the
direction of Internet2. First, nominations and elections for the Internet2 Board of Trustees will
take place during the first quarter of 2008. Internet2 Governance consists of representatives
from our member organizations, including university presidents and CIOs, as well as leaders
from industry and research. The Board of Trustees provides strategic direction, leadership and
oversight.

Second, the Internet2 community will be actively engaged in a strategic planning process during
2008. At the recommendation of the chairs and vice chairs of the new Internet2 Advisory
Councils, the Internet2 Board of Trustees created a Strategic Planning Committee. The process
will be as inclusive of the broader community as possible, with input from Internet2 members
playing a critical role in shaping the strategic priorities of Internet2 going forward. The committee
expects to share a draft strategic plan at the Spring 2008 Internet2 Member Meeting.

2008 will be a pivotal year for Internet2 and we look forward to your continued participation and
engagement across our advanced networking community.
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Internet2 Members
As of 31 December 2007

UNIVERSITY MEMBERS

Arizona State University

Arkansas State University

Auburn University

Baylor College of Medicine

Baylor University

Binghamton University

Boston College

Boston University

Bowling Green State University

Bradley University

Brandeis University

Brigham Young University

Brown University

California Institute of Technology (Caltech)
California Polytechnic State University-San Luis

Obispo

California State University, East Bay

California State University, Office of the Chancellor

Carnegie Mellon University

Case Western Reserve University

Catholic University of America

Claremont Colleges

Clemson University

Cleveland State University

Colorado State University

Columbia University

Cornell University

Dartmouth College

DePaul University

Drexel University

Duke University

East Carolina University

Emory University

Florida Agricultural and Mechanical University

Florida Atlantic University

Florida International University

Florida State University

George Mason University

George Washington University

Georgetown University

Georgia Institute of Technology

Georgia State University

Harvard University

Idaho State University

Indiana University

lowa State University

Jackson State University

22

2007 Internet2 Member Report

Johns Hopkins University

Kansas State University

Kent State University Main Campus
Lehigh University

Louisiana State University

Loyola University of Chicago

Marquette University

Massachusetts Institute of Technology
Mayo Clinic College of Medicine

Medical University of South Carolina
Michigan State University

Michigan Technological University
Mississippi State University

Montana State University-Bozeman
Naval Postgraduate School

New Jersey Institute of Technology

New Mexico State University Main Campus
New York University

Norfolk State University

North Carolina State University

North Dakota State University
Northeastern University

Northern lllinois University
Northwestern University

Ohio University Main Campus

Oklahoma State University Main Campus
Old Dominion University

Oregon Health & Sciences University
Oregon State University

Portland State University

Princeton University

Purdue University Main Campus
Rensselaer Polytechnic Institute

Rice University

Rochester Institute of Technology
Rutgers, The State University of New Jersey
Saint Louis University

Seton Hall University

South Dakota School of Mines and Technology
South Dakota State University

Southern Illinois University at Carbondale
Southern Methodist University

Stanford University

Stephen F. Austin State University

Stony Brook University, State University of New York
Syracuse University

Temple University

Texas A & M University

Texas Christian University

Texas Tech University

The City University of New York

The College of William and Mary

The Ohio State University
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The Pennsylvania State University

The University of Memphis

The University of Montana

Tufts University

Tulane University

University At Albany, State University of New York

University At Buffalo, The State University of New
York

University of Akron Main Campus

University of Alabama - Tuscaloosa

University of Alabama at Birmingham

University of Alabama in Huntsville

University of Alaska Fairbanks

University of Arizona

University of Arkansas at Little Rock

University of Arkansas for Medical Sciences

University of Arkansas Main Campus

University of California, Berkeley

University of California, Davis

University of California, Irvine

University of California, Los Angeles

University of California, Office of the President

University of California, Riverside

University of California, San Diego

University of California, San Francisco

University of California, Santa Barbara

University of California, Santa Cruz

University of Central Florida

University of Chicago

University of Cincinnati Main Campus

University of Colorado at Boulder

University of Colorado At Denver and Health

Sciences Center (UCDHSC)

University of Connecticut

University of Delaware

University of Florida

University of Georgia

University of Hawaii

University of Houston

University of Idaho

University of Illinois at Chicago

University of lllinois at Urbana-Champaign

University of lowa

University of Kansas Main Campus

University of Kentucky

University of Louisville

University of Maine

University of Maryland

University of Maryland Baltimore

University of Maryland Baltimore County

University of Massachusetts Amherst

University of Medicine and Dentistry of New Jersey

University of Miami
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University of Michigan-Ann Arbor
University of Minnesota-Twin Cities
University of Mississippi

University of Missouri-Columbia
University of Missouri-Kansas City
University of Missouri-Rolla

University of Missouri-Saint Louis
University of Nebraska

University of Nevada, Reno

University of Nevada-Las Vegas
University of New Hampshire

University of New Mexico Main Campus
University of North Carolina at Chapel Hill
University of North Dakota Main Campus
University of North Texas

University of Notre Dame

University of Oklahoma, Norman Campus
University of Oregon

University of Pennsylvania

University of Pittsburgh, Pittsburgh Campus
University of Puerto Rico

University of Rhode Island

University of Rochester

University of South Carolina, Columbia
University of South Dakota

University of South Florida

University of Southern California
University of Southern Mississippi
University of Tennessee

University of Texas at Arlington
University of Texas at Austin

University of Texas at Dallas

University of Texas at El Paso

University of Texas Medical Branch
University of Texas Southwestern Medical Center at Dallas
University of Toledo

University of Tulsa

University of Utah

University of Vermont

University of Virginia

University of Washington

University of Wisconsin-Madison
University of Wisconsin-Milwaukee
University of Wyoming

Utah State University

Vanderbilt University

Virginia Commonwealth University
Virginia Polytechnic Institute and State University
Wake Forest University

Washington State University
Washington University in St. Louis
Wayne State University

West Virginia University



Western Michigan University
Wichita State University
Widener University

Worcester Polytechnic Institute
Wright State University

Yale University

CORPORATE PARTNERS

ADVA Optical Networking
Alcatel-Lucent Technologies
Apparent Networks
Arbinet-thexchange, Inc.

Arootz

Caterpillar, Inc.

Cdigix

Cedar Point Communications
Comcast Cable Communications, Inc.
C-SPAN*

EBSCO Information Services*
Education Networks of America, Inc.
Ekinops Corporation

HP*

IBM Corporation*

Infinera Corporation

Juniper Networks*

Level 3 Communications

Microsoft Research*

Nippon Telegraph and Telephone Corp (NTT)
Nortel Networks

Qwest Communications*

Sun Microsystems

CORPORATE SPONSORS
Ciena

Cisco Systems

ForcelO Networks
I0COM

Polycom Worldwide
RADVISION

TANDBERG

VBrick Systems

CORPORATE MEMBERS
Arbor Networks, Inc.
Campus Televideo
Codian, Inc.

Foundry Networks
Fujitsu Laboratories of America*
Google

HaiVision Systems, Inc.
IntelePeer, Inc.
Johnson & Johnson*
KDDI Corporation
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LifeSize Communications

Media Links, Inc.

Napster, LLC

Northrop Grumman Corporation
OCLC Online Computer Library Center
OpVista, Inc.

Recording Industry Association of America, Inc. (RIAA)

Red Hat, Inc.*

Ruckus Network, Inc.
Schlumberger

SoapStone Networks
Steelcase, Inc.

The Thomson Corporation
Verizon Business

Video Furnace, Inc.

Vidyo

Warner Bros.

AFFILIATE MEMBERS
ACUTA: The Association for Communications
Technology Professionals in Higher Ed
Altarum
American Distance Education Consortium

Association of Universities for Research in Astronomy

Charles R. Drew University of Medicine and
Science*

Cleveland Institute of Music*

Coalition for Networked Information (CNI)

Department of Veterans Affairs*

Desert Research Institute*

EDUCAUSE

ESnet

HIMSS (Healthcare Information and Management
Systems Society)

Howard Hughes Medical Institute*

Indiana Higher Education Telecommunication
System (IHETS)

Internet Educational Equal Access Foundation

Jet Propulsion Lab*

Lawrence Berkeley National Laboratory

Library of Congress*

Los Alamos National Laboratory*

Manhattan School of Music*

NASA Goddard Space Flight Center*

NASA Marshall Space Flight Center*

National Archives and Records Administration*

National Geographic

National Institutes of Health*

National Science Foundation*

New World Symphony*

NIST (National Institute of Standards and
Technology)*
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NOAA (National Oceanic & Atmospheric
Administration, Washington, D.C.)*

Oak Ridge National Laboratory*

OSTN (Open Student Television Network)

Pacific Northwest National Laboratory

Ruth Lilly Health Education Center*

Southeastern Universities Research Association
(SURA)

The Children's Hospital of Philadelphia*

The Philadelphia Orchestra Association*®

The World Bank*

TOPIX (Torino E Piemonte Exchange Point)

UCAR/NCAR (University Corporation for Atmospheric
Research)*

United Nations System of Organizations (UN)*

United States Antarctic Program (USAP)*

United States Department of Commerce Boulder
Labs*

United States Holocaust Memorial Museum*

University of North Carolina General Administration

RESEARCH AND EDUCATION NETWORK MEMBERS

3ROX (Three Rivers Optical Exchange)

CEN (Connecticut Education Network)

CENIC (Corporation for Education Network Initiatives
in California)

CIC OmniPoP (Committee on Institutional
Cooperation)

CPE (Kentucky Council on Postsecondary Education)

Florida LambdaRail, LLC (FLR)

GPN (Great Plains Network)

Indiana GigaPoP

KanREN (Kansas Research and Education Network)

LEARN (Lonestar Education And Research Network)

LONI (Louisiana Optical Network Initiative)

MAGPI

MAX (Mid-Atlantic Crossroads)

MCNC

Merit Network, Inc.

MOREnNet (Missouri Research and Education
Network)

MREN (Metropolitan Research and Education
Network)

NJEDge.Net

Northern Lights GigaPoP

NOX (The Northern Crossroads)

NYSERNet, Inc.

OneNet

OSCnet

OSHEAN Inc.

Pacific Northwest GigaPoP

PeachNet

SoX (Southern Crossroads)
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The Oregon GigaPop

UEN (Utah Education Network / Intermountain
Gigapop)

WiscNet

INTERNATIONAL PARTNERS

AAIREP (Australia)

ANF (Korea)

APAN (Korea)

ARNES (Slovenia)

BELNET (Belgium)

CANARIE, Inc. (Canada)

CARNET (Croatia)

C-DAC (Centre for Development of Advanced
Computing) (India)

CEDIA (Ecuador)

CERNET (China)

CESNET (Czech Republic)

CLARA (Uruguay)

CNTI (Venezuela)

CR2NET (Costa Rica)

CSTNET (China)

CUDI (Mexico)

DFN-Verein (Germany)

ERNET (India)

Etisalat University College (UAE)

EUN (Egyptian Universities Network) (Egypt)

FAPESP (Brazil)

FCCN Portugal)

GARR (ltaly)

GEANT/DANTE (England)

GIP RENATER (France)

GRNET (Greece)

HEAnet (Ireland)

HUNGARNET (Hungary)

IUCC (The Inter-University Computation Center)
(Israel)

JAIRC (Japan)

JANET (UK) (England)

JISC (England)

JUCC (Hong Kong)

MCIT - (EUN/ENSTINET) (Egypt)

MYREN (Malaysian Research & Education Network)
(Malaysia)

NCHC - TAnet2 (Taiwan)

NECTEC (Thailand)

NGI-NZ (New Zealand)

NORDUnNet (Denmark)

NSFCNET (China)

PERN (Higher Education Commission of Pakistan)
(Pakistan)

PSNC/PIONIER (Poland)



Qatar Foundation for Education, Science &
Community Development (Qatar)

REANNZ (Research and Education Advanced Network
New Zealand) (New Zealand)

RedIRIS (Spain)

RESTENA (Luxembourg)

RETINA (Argentina)

REUNA (Chile)

RIPN (Russia)

RNP (Brazil)

SANET (Slovakia)

SENACYT (Panama)

SingAREN (Singapore)

Stichting SURF (Netherlands)

SWITCH (Switzerland)

TENET (Tertiary Education Network) (Republic of
South Africa)

TERENA (Netherlands)

UNINET (Thailand)
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Internet2 Board and Advisory Councils
(as of 31 December 2007)

Jeffrey S. Lehman (Board Chairman)
Institute for China-US Law & Policy Studies

Molly Corbett Broad (President Emerita)
University of North Carolina

Professor of the Practice

School of Government

The University of North Carolina at Chapel Hill

President Mary Sue Coleman
University of Michigan

President Michael M Crow
Arizona State University

President David Frohnmayer
University of Oregon

Richard Liebhaber
President, Liebhaber and Associates Consulting

Douglas E. Van Houweling
President and Chief Executive Officer
Internet2

Steve Hall
Retired, Thomson Corporation

David Lassner

Chief Information Officer
Information Technology Services
University of Hawaii

Larry Landweber
John P. Morgridge Retired Professor of Computer Science
University of Wisconsin, Madison

Jack McCredie

Associate Vice Chancellor of IT and CIO (Retired)
University of California-Berkeley
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Architecture & Operations Advisory Council (AOAC)

Council Member Constituency Affiliation

Diane Barbour Clo Rochester Institute of Technology
Ron Johnson Clo University of Washington

Brian Voss CiO Louisiana State University

Dan Blumenthal Researcher University of California, Santa Barbara
Harvey Newman Researcher California Institute of Technology

Rick Stevens Researcher Argonne National Lab

Ron Hutchins Regional Georgia Institute of Technology/SoX
Dave Jent - Chair Regional Indiana University/Global NOC

Dave Lois Regional University of Wisconsin, Madison/WiscNet
Wes Kaplow Industry Qwest

Martin Nuss Industry Ciena

Jack Waters Industry Level 3

William Johnston Appointed ESNet

George Loftus- Vice-Chair Appointed OSHEAN

Paul Schopis Appointed Oarnet

Applications, Middleware & Services Advisory Council (AMSAC)

Council Member Constituency Affiliation

Jim Bottum CiO Clemson University

Sally Jackson Clo University of Illinois, Urbana-Champaign
Jack Suess — Vice-Chair Clo University of Maryland, Baltimore County
Mike Ackerman Researcher National Library of Medicine, NIH
Parvati Dev Researcher Stanford University

Hui Zhang Researcher Carnegie Mellon University

Jim Deaton Regional OneNet

Mark Johnson Regional MCNC

Amy Philipson Regional Pacific Northwest GigaPoP

Dennis Elwell Industry Verizon

Mike Nelson Industry IBM

Rick Rashid Industry Microsoft

Ray Ford- Chair Appointed Univerity of Montana

Bill Mitchell Appointed MOREnet

Janet Poley Appointed American Distance Learning Consortium
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Research Advisory Council (RAC)

Council Member

Rosio Alvarez

Constituency
Clo

James Hilton Clo

Pete Siegel- Chair Clo

David Bader Researcher
Dave Farber Researcher
Alan Whitney Researcher
Shaun Abshere Regional
Guy Almes Regional
Wendy Huntoon Regional
Douglas Comer Industry
Sandy Fraser Industry
Drew Perkins Industry
KC Claffey Appointed
Cliff Lynch Appointed
Mary Ann Martone Appointed

External Relations Advisory Council (ERAC)

Council Member Constituency

Larry Conrad Clo

Gary Augustson CIO

Dave Lambert — Vice-Chair CIO

Jeff Schiller Researcher
George Thoma Researcher
Farnam Jahanian Researcher
Jim Dolgonas Regional
Tim Lance - Chair Regional
Mary McLaughlin Regional
Bob Brammer Industry
Stuart Kippelman Industry
Jim Williams Appointed
Mike Laing Appointed
Mark Luker Appointed

Affiliation

Lawrence Berkeley National Lab
University of Virginia

University of California, Davis
Georgia Institute of Technology
Carnegie Mellon University

MIT Haystack Observatory
WiscNet

LEARN/Texas A&M

Pittsburgh Supercomputing Center
Cisco

Fraser Associates

Infinera

CAIDA

Coalition for Networked Information (CNI)
University of California, San Diego

Affiliation

Florida State University

Pennsylvania State University (Retired)
Georgetown University

Massachusetts Institute of Technology
National Institutes of Health
University of Michigan, Arbor Networks
CENIC

NYSERNet

Merit

Northrop Grumman

Johnson & Johnson

LEARN

United Nations

EDUCAUSE
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Internet2 Offices and Staff

With headquarters in Ann Arbor, Michigan, the
Internet2 organization has an office and is incor-
porated as a not-for-profit corporation in
Washington, D.C.

Several Internet2 staff are on loan from, or based
at, Internet2 member organizations.

The work of the Internet2 community is led by
the investment, commitment, and effort of indi-
viduals from member organizations.

1000 Oakbrook Drive
Suite 300

Ann Arbor Ml 48104
+1-734-913-4250

1150 18th Street, NW
Suite 1020
Washington, D.C. 20036
+1-202-872-911

For more information:

info@internet2.edu
www.internet2.edu

he online version of the Internet2 member
report may be found at:

www.internet2.edu/memberre
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