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An Extended C Language for Shared-memory Programming

JUN TAKADA," MASAHIRO YASUGI,* TSUNEYASU KOMIYAt
and TAIICHI YUASAt?

In parallel programming in C, we often use library calls or asm statements for atomic mem-
ory operations and constraints on memory access order. However, asm statements reduce
portability and the overhead of library calls reduce performance. Furthermore, they often in-
validate optimizations and the type checking of the compiler. So, we extended the C language
with shared-memory functionalities. The C compiler we implemented is based on GCC. In
order to minimize the overhead and maximize the effect of optimizations, it is ideal to extend
the RTL in GCC. However, it is very costly because we must extend all optimizers in GCC.
In this research, we effectively used the combination of the original RTL without extension.
The optimization process is left to the original optimizers of GCC because we did not extend
the optimizers. However, some code should not be optimized by the compiler, in particularly,
the code for constrains on memory access order. Our implementation can maximize the effect
of optimization even if the program contains such code. We also present some examples of
shared-memory programming in our extended C language.

oO00b 1501020000

000000000000 ODOO0OO0OooOooOOO
Department of Communications and Computer Engi-
neering, Graduate School of Informatics, Kyoto Uni-

versity

117



