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Optimal Broadcast Scheduling on Tree-structured Networks

Y UICHIRO HOURAL* AKIRA NISHIDAt and YOSHIO OYANAGIt

The communication time of a group communication on a specific network depends on the
scheduling of the group communication. A scheduling should be suited to network structures.
In this research, we focus our attention on broadcasting on networks of tree structures by
point-to-point communications. It has some applications such as mirroring a huge database in
minimum time. Conventional researches assume symmetric and uniform networks. However,
heterogeneity of networks exists almost everywhere. First, we show that the computational
complexity of a decision problem whether broadcast will finish in given time is NP-hard.
Then, we struggle this hard problem by the depth-first branch and bound algorithm with the
use of a fast tree isomorphism determination algorithm. The computation time of scheduling
and the communication time of the optimized broadcast will be shown.
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Graph | CPUs | SMP Nodes | SMP MPIBcast | Ho#it
Type |in SMP |in a Cluster | Clusters | root O | root 1

7 2 2 - 12.6 27.8 12.8
7 2 3 - 25.3 | 41.9 | 26.9
7 2 4 25.1 | 34.8 | 24.9
8 2 2 2 29.4 | 44.7 | 31.1
8 2 3 2 52.1 69.2 | 50.9
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Graph | CPUs | SMP Nodes | SMP MPIBcast | Ho#it
Type |in SMP |in a Cluster | Clusters | root O | root 1

7 2 2 - 30.1 29.9 22.9
7 2 3 - 49.0 | 60.3 | 36.6
7 2 4 62.9 | 81.5 | 36.7
8 2 2 2 61.9 80.5 35.7
8 2 3 2 111.2 | 118.8 | 49.1
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