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Optimization for Indirect Array References
Using First Touch Control

TAKASHI HIROOKAT:tt

We are implementing an interprocedural automatic data distribution technique for our dis-
tributed shared memory compiler. This method combines the “First Touch Control (FTC)”
with data distribution directives. The characteristics of FTC is that our compiler controls
first touch data distribution of the operating system and accurately determines complex data
distributions. By this combined method, we can achieve appropriate data distributions for
program patterns which conventional data distribution methods can’t treat properly. This
time we designed the optimization technique which applies this FTC method to indirect ar-
ray references. In addition, by preliminary evaluation by the benchmark CG(class B) of
NPB2.3serial, it runs 1.3 times faster than CG with the compiler * s data distribution by di-
rective, 6.5 times faster than CG without the compiler’ s data distribution(on 32 processors).
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Fig.1 Algorithm.
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Fig.2 Example of transformation for CG.
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Table 1 Measurement conditions.
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Table 2 Data size per one processor (MB).
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Fig. 10 Data distribution of target array for CG.
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!$omp parallel do
do j=1,n
do k = rowstr(j), rowstr(j+1)-1
sum = sum + a(k) * p(colidx(k))
enddo
q(j) = sum
enddo
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Fig.11 Kernel loop of CG.
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Table 3 Rate of local memory reference (%).

Data Distribution Number of processors
Method 1 2 4 8 16
os-FT 100 50 25 12 5
co-DIR 100 90 73 42 20
hand-FTC 100 99 98 98 98
(1processor/node)
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