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Many phenomena in science and engineering are governed by evolutionary
partial differential equations. In scenarios involving three-dimensional mod-
els or long-term simulations, the computational workload can become a sig-
nificant bottleneck in achieving fast and accurate solutions. To fully leverage
the computational power of modern parallel clusters, extensive research is
underway in the area of space-time parallel methods. In this talk, we pro-
pose an approach that combines the parallel-in-time parareal algorithm with
various time-splitting schemes, enabling spatial parallelization. We will ex-
plore both dimensional and domain decomposition partitioning strategies
for solving parabolic problems. A key advantage of these methods is that
both the fine and coarse propagators operate in parallel, in contrast to the
classical parareal algorithm, where all processors remain idle during coarse
propagator computations. This approach uses parallel computational cores
for both integrators, significantly enhancing efficiency. We provide a con-
vergence analysis of the proposed methods and present several numerical
experiments to evaluate the performance of the solvers.
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