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Standard parallel programs are based on MPI, OpenMP/Posix threads, or a mixture of both in the
case of clusters of multicore nodes. Both the current architectural trends and the non-predictable
behavior of HPC applications require adaptivity from the parallel programs. Typically, the load has
to be balanced at runtime, according to the CPU, Memory or Network necessities. However, the
classical way to program an application with MPI/OpenMP is to divide the work among a fixed set
of communicating processes (one by CPU), with inner OpenMP or threads parallelization (one
thread by core). The load balance is based on the internal data structures of the program.

We will explore the different ways that MPI and/or Threads can be used to go beyond this
programming model, in order to provide adaptability and dynamic control on the granularity of the
parallel tasks. Two approaches will be presented and discussed: first, the use of the dynamic
spawning of MPI processes, and then the online control of the mapping of MPI tasks to processes or
threads. Experimental results obtained on benchmarks will also be provided. These subjects have
been studied in Master and Phd thesis of the Federal University of Rio Grande do Sul (UFRGS),
Brazil.
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