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Proposal of a Register Allocation Method Based on
Connected Live Range

TAN WATANABE?

Register allocation has been treated as a problem of allocating registers to source program
variables and compiler-generated temporals. A well-known method is graph-coloring algo-
rithm which assigns registers so that any 2 variables have different register if their live range
overlap with each other. On RISC machines, registers are mainly used to hold loaded values
and computed results. This means that register live ranges are very short if code optimization
are not performed and register spilling will rarely happen for computers with 32 or more reg-
isters. Seeing that register spilling will be caused by code optimization, this paper presents
a register allocation method that extends register live range along with code optimization
suppressing the cost of spilling registers. In more detail, a notion of single expression register
assigned for each subexpression having the same form and a notion of connected live range
that glows according to global common subexpression elimination are introduced. At each
definition point of the abstract register, an alias name is generated and they are coalesced
along with common subexpression elimination forming connected live range and the live range
is terminated at a point of low spilling cost. By allocating real register for each connected
live range, spilling cost of registers can be suppressed.
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