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2. SQL

Code generation is a leading approach to generate, for a given generic program,
specialized code for individual environments, parameters, and architectures. In this research we have
developed theories and programming languages for safe and highly reliable code generation, and have also
implemented them. Our major results include: (1) We succeeded in designing and implementing a new type
system in which one can use various side effects such as mutation and control operators as well as can
write code generators, yet the system ensures well typedness and well scopedness statically. (2) We have
designed and implemented a new language for generating efficient database queries in SQL that is type
safe. (3) We have proposed an automatic technique for inserting staging annotations to programs that are
guaranteed to be optimal. We believe that these results and many others of our research contributed to
enhance the safety and reliability of program generation techniques.
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