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Abstract

As many advanced technologies and applications are simply not feasible in today’s Internet, fundamental changes are expected to meet the requirements of next generation networks. The Internet2 project exists to help realize the promise of innovation in the new cycle of networking. In this paper, I will summarize the background, goals, and technical features of Internet2. Finally, I will give some application examples for Internet2.

Background

When the first experimental network of four host computers – ARPANET was born 30 years ago, people didn’t realize how much change it would bring to the world. In the last ten years, the tremendous success of Internet technology not only benefits academic research for the university community, but also adapting the needs for government, industry, organizations and general public. 

However, the best-effort Internet today is unable to guarantee with any reliability of the performance necessary to run even moderately ambitious applications for advanced networked. For example, applications for doctors to interact in real time with distant patients, companies to demo products from remote exhibition place, and instructors to offer distance learning courses and university library resources to students anywhere, are largely depend on the fragile network. Whenever the network stuck or an important server in-connection crashes, all of the above applications would suffer from breaking down.

Although there has been much research involved into solving the individual problems for improvement of Internet, fundamental changes are expected to meet the requirements of next generation networks. The Internet2 project exists to help realize the promise of innovation in the new cycle of networking.

What is Internet2?

Internet2 (I2) is a collaborative effort to develop advanced Internet technology and applications vital to the research and education missions of higher education. Over 150 U.S. universities, has joined together with government and industry partners to accelerate the next stage of Internet development in the Internet2 project. 

The goal of Internet2 is to enable applications, such as telemedicine, realtime collaboration, digital libraries and virtual laboratories that are not possible with the technology underlying today's Internet. The Internet2 project is aimed at addressing the major challenges facing the next generation of university networks by: First and most importantly, creating and sustaining a leading edge network capability for the national research community; Second, directing network development efforts to enable a new generation of applications to fully exploit the capabilities of broadband networks; Third, working to rapidly transfer new network services and applications to all levels of educational use and to the broader Internet community, both nationally and internationally. 

Internet2 VS Next Generation Internet (NGI) 

Although NGI is initiative, Internet2 and NGI are complementary effort of building advanced Internet technology for network-based applications and network services. Internet2 develops among university members (university-led effort), NGI programs start at federal agencies (federally-led). They are already working together in many areas for developing the next generation of Internet capabilities..

For example, the Internet2 program is in partnership with the National Science Foundation (NSF). More than 90 Internet2 universities have received competitively awarded grants to support connections to advanced backbone networks. Internet2 is also participating in the NGI Joint Engineering Task Force (JET). Moreover, cooperative relationships are being planned as part of NGI implementation. 

Four major technical components of Internet 2
Applications 

Within and across many colleges and universities, a set of advanced network-based applications is emerging to greatly enrich teaching, learning, collaboration and research activities. Internet 2 seeks to enable these new applications. It will work with the industry to develop common standards and support services for new classes of applications. It will ensure the availability of the advanced communications services required.

Other research, educational, and governmental application and communications have very similar needs as those within higher education. These needs have generated several high-performance networking initiatives that variously parallel and overlap Internet 2, especially the NSF vBNS project and NGI. All these applications require I2-level services. It is important that the I2 be designed flexible enough to accommodate both currently anticipated requirements as well as new requirements as they become known.

Gigapops
Gigapops is used to consolidate and manage traffic from campus networks to outside networks.
I2 interconnections 

among the gigapops (dotted cloud).
Protocols 
that specifying and providing connectivity, especially connectivity with specific Qualify of Service (QoS) dimensions; the network-management tools, data, the accounting and cost-allocation mechanisms.

