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To develop a high-performance program, it is necessary to exploit deep knowledge about the target problem
together with knowledge about mathematics, algorithms, programming languages, and computers. Although
many high-performance computing (HPC) frameworks and programming language extensions have been de-
veloped, their application ranges are limited to specific target problems so as to achieve good performance.
It is also difficult to keep their technologies up-to-date and to combine software for different problems. We
propose a method of ontology-based generative programming for HPC in this presentation. An ontology is a
formal representation of knowledge within a domain, and its description languages and inference algorithms
have been well studied. We construct ontologies for HPC programming by considering math equations and
code templates as entities, and their properties and translation rules as axioms. Our system generates a
program to solve target problem with given language, hardware and other conditions by applying translation
rules which are selected optimally by inference on the ontology. For conditions which cannot be examined
statically, our system invokes interactive session to leave a decision to the programmer. We also introduce
our new programming language developed to implement the whole system.
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