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Design of an Implementation Language to Generate Code
with Shared-Memory Related Instructions

MASAHIRO YASUGIL,t YUSUKE TABATA,tt TSUNEYASU KOMIYATt
and TAIICHI YUASAT't

There are various architectures for shared-memory parallel computers in terms of proces-
sors and memory models. High-level programming languages for parallel processing are quite
useful to develop reliable, reusable and efficient applications on various parallel computers
by concealing their architectural difference. Compliers for high-level languages may directly
generate assembly code, but they are implemented more easily by employing C language as
an implementation language and using C compilers to generate processor-dependent code.
In C, however, we cannot directly describe atomic operations and memory orders for the
shared memory; we have to use library routines or asm statements, resulting poor portabil-
ity and lower performance. We present the design of an extended language to C to obtain
better portability and performance. In order to enable common description, the language
provides carefully-chosen built-in functions and assumes compiler optimization to generate
machine-dependent efficient code.
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