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Developing a methodology for large-scale graph parallel processing based on
program synthesis and transformation
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The objective of this research was to develop a methodology both for
efficiently developing programs for large-scale graph parallel/distributed processing and for
executing programs on their suitable processing models. The following results were obtained. (1) As
an adaptive co-existence mechanism between vertex-centric computation and subgraph-centric
computation, we designed and developed a system that enables a program to be run initially in the
vertex-centric manner and then in the subgraph-centric manner in the course of its computation. (2)
We designed a domain-specific language (DSL) that can handle subsets of vertices at a higher level
of abstraction than vertex-centric computation, and built a compiler for the DSL. (3) We implemented

the basic part of a parallel and distributed processing system that enables both vertex- and
subgraph-centric computation, and synchronous/asynchronous execution.
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