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Developing an algebraic model and program development platform for large-scale
graph processing
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In this research, we developed a system named Fregel as an open source
software that encourages the programmer to develop efficient parallel applications for large-scale
graph processing. Technical contributions of this research can be summarized as follows. First, we
abstracted and formalized the synchronous vertex-centric computation as a higher-order function.
Second, on the basis of the functional model, we proposed Fregel, a functional domain specific
language for declarative-style programming on large graphs. Third, we developed a Fregel compiler
that transforms a Fregel program into programs for existing vertex-centric frameworks such as Giraph

and Pregel+. This compiler applies optimization methods for a target Fregel program by removing
unnecessary communications between vertices on_the basis of algebraic properties of the programs.
Fourth, we confirmed that Fregel programs compiled by the Fregel compiler can be executed with
reasonable performance through some experiments.
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