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Instruction-level parallelism (ILP) is a family of processor and
compiler design techniques that speed up the execution of sequential
programs by causing individual machine operations (o exeeute in parallct.
Execution speed of sequential programs on [LP architectures is
sensitive to the order in which instructions are presented to the processor.
Dependencies between instructions (data dependencies, control dependencies
and resource confliets) present a major hurdle to the amount of instruction-
level parallelism. To realize potential execution efficiency and reduce or
avoid hazard dependencies instruction stream requires 1o be ordered <uch
that. whenever possible. inc.pendent multiple low-leve] operations can be

exceuted in parallel. This reordering of machine operations is typieally culled

instruction scheduling which becomes one of the last phases performed by
meodern optimizing compilers. This scheduling problent has been shown (o b ale
NP-complete. i.e., the time u,quued to compute an optimal schedule increases
' exponentially with the size of the problem. |

This work describes a genetic algorithm approach to the instruction
scheduling problem called Genetic Algorithm Based Scheduler (GABS) in the
presence of data dependenueq and resouree constraints only. i.e. tocal
instruction scheduting. So that. ordering instructions within a basic block such
that the schedule Iengih: is minimized without vielating precedence constraints
(dependence constraints). The genetic algorithm. rather than purc one. is
improved with the introduction of some knowledge about the scheduting
preblem represented by the use of heuristic priorities, as repair method.
assigned at cach instruction in order to respect precedence constraints and
prune the expensive search space caused by the infeasible schedules. Ta
repair methods are implemented 1o correct any unfeasible schedule generated
by genetic operators. To test the efticiency of this system (GA BS), some basic
blocks are evaluated and the results are compared in terms of schedule length
10 those obtained using list scheduling heuristics. Performance results from
simulations demonstrate the officic ney ol the pronosed  algorithm 1o S
solutions in most cascs after jta little number of generations.
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