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Parsley: A Scalable Framework for Dependence-driven
Subtask Scheduling in Distributed-memory Multiprocessor Sys

MASAKAZU SEKIJIMA,! SHINYA TAKASAKI,!* SHUGO NAKAMURA,'
MITSUNORI IKEGUCHI* and KENTARO SHIMIZU?t i

This paper describes the design and implementation of a new parallel programming environ-
ment called Parsley, which provides fine-grained scheduling services based on the applications’
program structure. In Parsley, application programs are divided into subtasks which may run
serially or in parallel. Parsley provides a programming interface that allows a user to define
subtasks and to specify the precedence constraints among them. According to this specifica-
tion, the Parsley system schedules subtasks and allocates processors. Thus, the subtasks are
executed in a dependence-driven manner. We developed a parallel molecular dynamics sim-
ulation program based on the Parsley mechanism and executed it on scalable multiprocessor
systems. We achieved good scalability and showed that our system is efficient for large-scale
molecular dynamics simulation. '
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Fig. 1 Subtask execution based on master-slave model.
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i1 = Create_Subtask();
iz = Create.Subtask();
iy = Create_Subtask();

Set_Subtask _Dependency(i1,%4);
Set_Subtask_Dependency(i2,i4);
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Fig. 3 Subtasks creation and dependency specification.
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Fig. 4 Slave-program structure in Parsley.
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Fig. 5 Timing chart for processor allocation (left: Dynamic, right: Static).
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