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Abstract

We discuss algorithms, complexity issues, and applica-
tions for message dissemination problems under the multi-
casting communication mode. These problems arise while
executing in a parallel or distributed computing environ-
ment iterative methods for solving scientific computation
applications, dynamic programming procedures, sparse ma-
trix multiplication, etc. Our message communication prob-
lems also arise when disseminating information over ad-hoc
wireless networks.

Given a communication environment and a set of mes-
sages that need to be exchanged, the message dissemina-
tion problem is to find a schedule to transmit all the mes-
sages in the least total number of communication rounds.
Generating an optimal communication schedule (with the
least total number of communication rounds) for message
dissemination problems over a wide range of communica-
tion environments is an NP-hard problem. To cope with in-
tractability efficient message dissemination approximation
algorithms have been developed for different types of com-
munication environments and message communication pat-
terns (the communications that must take place). The com-
munication environment consists of the communication net-
work (the direct communications allowed for each proces-
sor), primitive operations (the basic communication opera-
tions allowed by the system), and the communication model
(possible operations during each communication round or
step).

Our goal is to present scattered research results devel-
oped during the last decade to establish that the multicast-
ing (one-to-many) communication environment is a power-
ful communication primitive that allows for solutions that
are considerable better than those achievable under the tele-
phone (or one-to-one) communication environment. The
multicasting communication environment has been avail-
able for quite some time in parallel computing systems. We
also establish that, within the multicasting communication
mode, forwarding plays an important role by allowing so-
lutions that are considerable better than when restricting to

0-7695-3049-4/07 $25.00 © 2007 IEEE
DOI 10.1109/.86

direct communications, even when the communication load
is balanced and the network is complete (all possible bidi-
rectional links are present). We show that off-line commu-
nication scheduling allows for considerably better solutions
over on-line scheduling. However, on-line scheduling pro-
vides added flexibility and it is applicable to a larger set of
scenarios.
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