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Abstract

There is an urgent need for instantaneous access to information on-line all around the world. On the other hand, continued growth of the global Internet is one of the most
interesting and exciting phenomena in networking. Today, the Internet has grown into a communication system that reaches millions of people worldwide. In the US only,
the Internet connects most corporations, colleges and universities, as well as federal, state, and local government offices. It has reached some elementary, junior, and senior
high schools but soon will reach almost all the rest. In addition, many private residences have access to the Internet through dial-up telephone connections. But, newer tech-
nologies are providing even higher capacity services. Fiber-optic technology can be considered our hope for meeting this explosive growth due to its inherent advantages,
such as its huge bandwidth, low attenuation, low signal distortion, low power requirement, and low cost. Since fiber has been used successfully as a medium, attention is
now focusing on designing the all-optical network (including the switching, routing, and restoration) that will serve as backbone for the next generation Internet. To
achieve this goal, few research questions have to be answered related to optical switch design architectures, quality of service (QoS), wavelength assignment, and surviv-
ability & fault-tolerance, just to name a few. Just a year ago, researchers at MIT, Harvard, and Stanford managed to stop the light, blistering at 186,000 miles/s, and send it
off again. This represents a major innovation that will enable us to store data carried by photons (to be published in the Journals of Nature and American Physical Letters).
In this seminar, we discuss the state-of-the art of designing the all-optical network that will serve as the Internet backbone, present the on-going research projects around
the world in this field, and discuss some of our efforts in this regard. If time permits, we will present some other research efforts that lead to the same objective.
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