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Design and implementation of Performance Data Collector
for Automatic Tuning with Experimental Design Approach

Kazumasa Kotant + and RE1JI SUDA +

In this paper, as part of studies on experimental design for automatic performance tuning,
we propose a common software system of performance data collector. Instead of cutting out
domain-specific functions such as loop unrolling, our proposal system is designed to be a
simple and scalable software. Specifically, the system consists of two modules, experimental
designer and performance collector. The former generates configuration patterns from pa-
rameter definitions written by user, and estimates optimal configuration from execution data,
with statistical analysis and so on. The latter, according to each of those patterns, generates
the configuration file from its template for target program, executes it, and stores its perfor-
mance data to DB. Moreover, this paper, with taking up the sample program of Scalapack as
an example, shows a prototype implementation of the system and its tuning operations.
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parameters.def

% NP = 30 % Tty U
% NB = [40, 80, 120, 160] % BLOCKSIZE
s P = ‘python -¢ "for x in [(i) for i
in xrange(1, $(NP)+1) if $(WP)%i == 0]:
% process grid=NP DI

print x"¢
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— LU.dat.tmp —

’SCALAPACK, LU factorization input file’
L GRAER L
${NB} values of NB
${P} values of P
${‘python -c "print $(NP)/$(P)"‘}

values of @

B3 W|ET7AV (LU.dat) DR

4. Fa——7DEH

Scalapack(http://www.netlib. org/scalapack/)
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CREATE TABLE PARAMS (seq INTEGER PRIMARY

120

T
observation —+—
estimation ---»---

execution time {sec)

8 I L .
NB=40 NB=80 NB=120 NB=160

a4 FREEEFVIZEBHEEE

KEY, NP INTEGR, NB INTEGER, P INTEGER);
CREATE TABLE EVALS (seq INTEGER PRIMARY
KEY, exectime DOUBLE);

EFRENTED., T2

SELECT avg(EVALS.exectime) FROM PARAMS,
EVALS WHERE PARAMS.NB=40 and
PARAMS.seq = EVALS.seq;
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