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Data Preloading on the SR8000

HIROYASU NISHIYAMA, ICHIRO KYUSHIMAT and SUMIO KIKUCHIt

Cache memory may not work effectively for applications with large data sets such as those
for scientific computations. To improve performance of these applications, the SR8000 in-
corporates data preloading and data prefetching. The SR8000 hides memory latency using
these mechanisms by executing instructions in parallel with data transfer from memory. In
this paper, we describe compiler algolithms for data preloading for the SR8000. These include
program transformations that enhances applicability of preloading by eliminating dependence,
peeling for nested loops that reduces loop startup overhead, and partial masking for loops
with conditional constructs. Our experimental results using benchmark programs show that
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data preloading combined with prefetching effectively hides memory latency.
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Ry = ((Ra — 32+ P) mod 128) +32 (1)
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for(i=0; i <N;i+=M){ 12: s+=FR34;
s+=A[il; 13: s+=FR36;
14: s+= FR38;
15: s+= FRA4Q0;

@UO0o0oooooo (yooooooooo

01 00o0oooooo
Fig.1 Example of preloading.
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Fig.2 Overview of preloading algorithm.
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Fig.3 Dependency splitting.
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Fig.5 Example of instruction duplication.
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L dide2; FR40 = PLD A[4*M]
for(i=0; i < N-5; i+=M) { for(i=0; i < N-5; i+=M) {
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FR42 = PLD A[(i+5)*M]; FR42 = PLD A[(i+5)*M];
dide 2; dide 2;
} }
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Fig.6 Eliminating slide instructions.
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Fig.7 Peeling for nested loops.
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Fig.8 Example of partial masking.
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Fig.9 Effects of preload optimization.
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Fig. 10 Performance of DAXPY loop.
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Fig.11 Performance of SPEC benchmark.
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