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Design of a Low-level Intermediate Language in COINS Project

SEIKA ABE," NOBUHISA FUJINAMI,t IKUO NAKATAt
and MASAMI HAGIYA®

In this presentation, we briefly introduce essential advantages of the low-level compiler inter-
mediate language LIR used in the project. The purpose and basic concepts of LIR are similar
to those of RTL which is the intermediate language of GCC. The advantages of LIR are as
follows. First, by employing higher-level constructs, usually absent in low-level compiler inter-
mediate languages, we can describe all of compiler back-end passes, from code optimizations
to code generations, as program transformations on a model. Secondly, the documentation
of LIR is written by a formal method based on denotational semantics. This will ensure the
existence of the model and help implementers write portable and reliable compilers. Finally,
LIR has a representation for volatile objects like RTL, but also we rigorously define a seman-
tics for the objects. This will inhibit wrong optimizations for the objects. A running program
can be regarded as a process communicating via channels of volatile variables. This view
inspires another and more natural semantics of volatile objects; this semantics is, however,
too rough to be practically useful. And a proof of equivalence between the two semantics
provides adequacy of our semantics for the objects.
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