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Code Generation for Automatic Parallelization of Irregular Loops

DING Rui ZHAO Rong-cai XU Jin-long FU Li-guo
(State Key Laboratory of Mathematical Engineering and Advanced Computing, Zhengzhou 450002, China)

Abstract Many large-scale scientific applications contain irregular loops. But the prior work of automatic parallelization
on distributed memory is hard to generate parallel code for irregular loops at compile-time, We proposed an approach for
effective code generation of a common class of irregular loops, and it’s able to transform thé serial code of irregular
loops to equal parallel computation and communication code at compile-time. The approach searches the local definition
set of the loops on each processor by computation decomposition and access expression of array references,and satisfies

the producer-consumer relation of irregular array references by partial communication redundancy. The experimental re-
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sults show that our approach is valid and improves the speedup of test applications.

Keywords Automatic parallelization, Computation decomposition, Irregular loops, Partial redundancy
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Algorithm 1: Code_of Irregular_Loop( ¢, /b, ub,a, L)

InPut : ¢ :Computation decomposition
a:  lrregular array;  L: Irregular loop

15, ub: upper and lower bounds of loop
OutPut : Communication and computation code

1  Begin
2 substitute &, /b and b into equation (2);
3 partition L, by using FME to (2);
4 if a defined outside critical code then
5 set loop of a s definition to serialize;
6 else
7 generate code :
8 Statement S to fill send-buff with data of a 's reference;
9 Loop nest 11 to enclose S/, by using FME to (2),
10 MPI Primitive of Collective communication;
11 Statement S2 to copy data from buffto a s reference ;
12 Loop nest 11 to enclose S2, bylh and ub;
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