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Introduction

Auto tuning techniques are used to find the
best strategy for data locality optimization
but expensive and not independent of com-
puting frameworks. We present a frame-
work, consisting of OpenUH [1] compiler
and CHiLL [2] framework, which provides
an optimal strategy for the data locality
problem which is independent of compilers.
Our results show that the strategies given
by our framework clearly outclass the de-
fault optimization levels of OpenUH, GCC,
Intel and PGI compilers.

Objective

The main aim of the work is to build a
framework which could give a global strat-
egy which performs better than the -O3
level in any other compiler.

Methods

• Directives stack is an ordered
combination of transformation directives
from OpenUH compiler and will be
applied before Singly Nested Loop.

• CHiLL framework will generate the
converted code src_ch.f via the script
with best performance combination (Cb).
All the compilers will take src_ch.f to
do the measurement under -O3. (Fig. 1)

•Matrix Multiplication and Jacobi kernels
(in Fortran) for measurement.

Directives Stack

C*$* FUSION
C*$* PREFETCH (0/1/2)
C*$* INTERCHANGE (l1,l2,..., ln)
C*$* UNROLL (1/2/3/4/5/6/7/8)
C*$* BLOCKING SIZE (1/2/3/4/5/6)
C*$* FISSION

src.f dir_stack CHiLL
Cb

src_ch.fOpenUH GCC Intel PGI

-O3

Figure 1: CHiLL verification process

How to make sure each combination testing is right?
To preserve the correctness of kernels, we do not force compiler to apply all the requested
transformations. The OpenUH compiler will try every possible combination from direc-
tives stack with different parameters while not hurting the data dependence analysis.
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Figure 2: MM and Jacobi kernels search space
using the directives stack (seconds)
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Figure 3: Kernels’ performance against -O3 us-
ing the global strategy (Cb) (seconds)

Results and Conclusions

•Fig. 2 shows the average execution time
from different compilers (lines) with
directives stack combinations of original
kernels (points). Several combinations
exceed the best -O3 by 18.7% to 42.9%.

•Fig. 3 shows the performance of Cb with
respect to -O3 using different compilers.
The average performance enhancement
against -O3 is 17.79% for MM and
59.23% for Jacobi.

•Directives stack shows substantial
performance enhancement and is capable
of extending the -O3 level for certain
compute intensive programs.

•The best combination performs well
against the default optimization strategy
in modern compilers.
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