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A Parallel Scheduling Algorithm for Solving Transport Equations
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Abstract  Parallel sweep scheduling problem belong to the precedence constrained scheduling
problem, and is NP-complete. How to schedule the local grids according to the characteristic of
transport problem and keep the well performance of computation and communication is a hard
work. This paper presents a priority scheduling algorithm based on DFDS algorithm. The new
algorithm has well locality and less communication, and creates well priority queue. The new
parallel priority scheduling algorithm is used to solve the two dimension particle transport equa-
tions. Performance results show that the new algorithm has better parallel performance than
many scheduling algorithms widely used now. For the large transport problem, parallel efficiency

is 96% on 1024 processors relative to 64.
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Particle transports are important in modeling many
physical phenomena. Discrete ordinates (S, ) equations de-
rived from the first-order form of the particle transport equa-
tions are usually solved by sweeping the particle flux across

the computational grid. Tasks (cell-angle pairs) assigned to a
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processor cannot begin until cells upstream from them have
been solved, and the processor may be idle for some time if
the upstream tasks are on the other processors. For unstruc-
tured grids, there are several interesting challenges for the
assignment of tasks to processors and the scheduling algo-
rithm for the computation of grids.

The research work in this paper focuses on the schedu-
ling algorithm which implement on distributed-memory paral-
lel machines where the parallel computation is based on the

geometry domain decomposition on the unstructured grids.



