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We made a comparative study to analyze the impact of apglication mapping
performance on non-random and random network topologies. We investigated the job mapping on
FSO-based random topologies so that a newly incoming job can be immediately dispatched as long as
there are enough available nodes. Evaluation results show that, for a large compound workload of NAS
Parallel Benchmarks (NPB) applications, the random job mapping can reduce up to 64% of makespan and
up to 80% of turnaround time when compared with the regular job mapping. Overall, the random
topology embedding in random topologies indicates substantial room for improvement of job scheduling
performance.
We proposed using topology embedding metrics, i.e., diameter and ASPL, and listed several
diameter/ASPL-based application mapping algorithms to compare their job scheduling performances,
assuming that the communication pattern of each application is unpredictable to the computing
system.
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