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Evaluation of Parallel LU Factorization in Java

HIROKAZU HASEGAWA,t SATOSHI MATSUOKA tt and SHIGEO ITOUt

Most previous attempts at utilizing Java for HPC sacrificed Java’s portability, or did not
achieve necessary performance required for HPC. Instead, we propose an alternative method-
ology based on Downloadale Self-tuning Library, and constructed an experimental prototype
called AJaPACK, which is a portable and high-performance parallel BLAS library for Java
which “tunes” itself to the environment to which it is installed upon. Once AJaPACK is
downloaded and executed, the Java version of ATLAS (ATLAS for Java) and the parallelized
version of JLAPACK combine to achieve optimized pure Java execution for the given envi-
ronment. Benchmarks have shown that AJaPACK achieves approximately 1/2 to 1/5 of the
speed of optimized C-ATLAS and vendor supplied BLAS libraries, and with portable par-
allelization in SMP environments, achieves superior performance to single-threaded C-based
native libraries. This is an order of magnitude superior w.r.t. performance compared to
previous pure Java BLAS libraries. For Blocked LU-decomposition, reasonable speedup had
also been reached; on the other hand, the AJaPACK version suffers from high-overhead of
subarray manipulation, resulting in loss in performance compared to previous routines such
as JLAPACK. This shows that building numerical libraries in Java is still not straightforward,
and programming techniques specific to Java should be developed for high-performance.
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[id E4K E4K PIII PIII | Athlon Athlon | E10K E10K | O2K 02K
(MFlops) C EVMO04 Cc IBM [¢] IBM C EVMO04 C SGI
xmmsearch | 401.9 132.9 | 375.6 1717 570.5 206.0 | 281.2 110.4 —  81.95
GEMM #X | 321.5 52.10 | 325.0 102.6 555.7 165.1 | 286.0 52.60 —  43.04
GEMM %1 — 349.9 — 77.3 — 112.5 — 1365.4 —  487.3
LU b &R 216.2 47.25 | 216.6 87.40 298.5 140.9
LU b 171 — 248.3 - 98.0 — —
LU re &K 250.8 34.23 | 273.1  36.70 399.8 86.40
LU re X3 — 201.3 — 70.4 — —

E4K = Sun Enterprise 4000 (UltraSparc 300MHz x 8)
E10K = Sun Enterprise 10000 (UltraSparc 250MHz x 60)
PIII = Dual Pentium III PC (Pentium III 450MHz x 2)
Athlon = Athlon PC (Athlon 600MHz x 1)

02K = Origin 2000 (R10000 250Mhz x 16)

LU b = Blocked LU ’

LU re = Recursive LU

E4K and E10K : Solaris Production Release JVM 1.2
with optimizing JIT compiler (JBE)

PIII and Athlon : IBM JDK-1.1.8 JVM with optimizing
JIT compiler

O2K : SGI JDK 1.2.1
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