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In this study, we tried to design universal typed intermediate languages for
supporting safe and fast parallel computing among various high-level languages. On the basis of the
existing techniques of type checking with dependent types and fractional permissions, we examined
(1) type checking for ensuring data race freedom and realizing the sequential consistency memory

model, (2% spatial fractions for extracting permissions on sub-arrays, (3) a safe scheme that makes
multiple high-level languages access the typed intermediate languages® shared data structures via

meta-calls.
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