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Abstract  Due to the characteristics of stream applications and the insufficiency of conventional
processors when running stream programs, stream processors which support data-level parallel-
ism become the research hotspot. This paper presents two means, stream partition (SP) and
stream compression (SC), to optimize streams on Imagine. The results of simulation show that
SP and SC can make stream applications take full advantage of the parallel clusters, pipelines and
three-level memory hierarchy of the Imagine processor, and then reduce the execution time of

stream programs.
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record Com/{
int al,a2,a3,a4,a5,a6; float ml,m2,m3,m4,m5; int dl;
int d2;
13
kernel test_kc(istream(Com)inl,istream{Com)in2,
ostream{Com)out) //kernel &%
{
loop_stream (inl) pipeline (1) {
Com i2,il,0;
in1>>i1; in2>>i2; //get input records
o.al=il.al+i2.al; 0.a2=i2.a2-+il.a2; o.a3=il.a3+i2.a3;
o.ad=1il.ad+i2.a4;
o.ab=il.a5+1i2.a5; o.a6=1il.a6+i2.a6; o.dl=il.d1—i2.d1;
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omd=il.m4 * i2.m4; om5=il.m5 * i2.m5;
out<<o; //write output |
}
streamprog test(String args) //stream F ¥
{
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im_stream(Com)s1(32) ; im_stream{Com)s2(32) ;
im_stream(Com) temp(32) ;
",sl);
"txt","",s2)

streamlLoadFile("testl.in", "txt","
streamLoadFile("test2.in",
swp_ke(sl. s2, temp);

streamSaveFile("swp.out","txt","d", ol);
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Background

This paper addresses the problem of optimizing the per-
formance of programs on the stream processor, which is an
emerging architecture that addresses the problem of memory
wall. As the stream processor architecture exposes more
fine-granularity parallel mechanisms and memory operations
to the programmers, the performance is heavily determined
by the programmers. The previous works on this domain
mainly focus on the organization of streams from arrays and
the optimizations of kernels. The most testing programs are
from media applications.

This paper provides a method to improve the utility of
the hardware of the stream processor, i.e. the usage of
stream buffers from another point of view. Further more, it
provides a method to reduce the memory transfers according
to the characteristics of the applications. The two methods
are effective to both media and scientific applications.
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(60621003) and High Productive Parallel Computer Archi-
tecture (60633050). High performance computing is a foun-
dational, foresighted and strategic crucial technology for sol-
ving significant application problem of nation and national de-
fense construction. These projects revolve the long term de-
mand of high performance computing from the national sig-
nificant application domain and hold the significant transfor-
mation opportunity of the international high performance
computing domain technology route.

In this direction, this research group has carried out a
64-bit stream processor FT64, which is the first implementa-
tion for scientific applications. A lot of papers have been
presented in ISCA07, ICPP07, ISPA06&.07, ACSAC06&.07
and so on.

This paper explores the optimization methods on the
stream processor through programming and gives the indica-

tions for the design of compiler.



