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Recent trends in science applications call for long-range and large-scale collaboration among multiple laboratories and super-computing sites. Long gone are the days of entering data manually into a spreadsheet on a local workstation. The world’s most powerful and ground-breaking experiments generate petabytes or exabytes of information, which must be distributed to multiple labs for analysis and interpretation. Such trends reveal the unwavering importance of new communication paradigms like multicast and manycast, to provide point-to-multipoint data transfers and allow flexibility in selecting which destinations to reach based on the state of a network. Manycast is a generalized form of communication that presents challenges that are among the hardest problems to solve in the domain of computer networking. Fiber-optic networks use light pulses to transfer signals between senders and receivers, and typically provide manycast functionality at the optical layer. Unfortunately, many of the world’s fastest and largest optical networks do not (and may not ever) contain the hardware required to support optical manycasting. In such networks, manycast communication must be provided as a logical overlay consisting of several simpler point-to-point optical circuits.
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