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Recognition of homologous operation sequences to be executed
in parallel on SIMD machines

Tan Watanabe (Computer Science, Univ. of Electro-Communications)
Noriyasu Mori, Sumio Kikuchi (Systems Development Laboratory, Hitachi, Ltd.)

Multimedia processing is prevailing and general purpose machines are emerging that have
equipped with SIMD instructions to accelerate such processing. Multimedia processing often
requires to execute the same operations on multiple date of short length, and it is important to
parallelize homologous operation sequences that are the same to each other except for some part.
An algorithm to recognize such homology is presented and confirmed by experiment. It recognizes
structural homology of tree intermediate language by hash method. Homologies expanding on

multiple basic blocks and homology with complicated operation sequences corresponding to some
specific SIMD instructions can be easily recognized.
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10 = INTERPOLATE(r0, buf[i].r, a0);

g0 = INTERPOLATE(g0, buflil.g, a0);

b0 = INTERPOLATE(bO, buf[i].b, a0);

a0 = INTERPOLATE(a0, buf[i].a, a0);
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#define SWITCH(p) {int _p; _p = (p); if(0)

#deinfe CASE(q, s) else if(_p==(q)s

#define END }

SWITCH(p->a.x);

CASE(bx, z = e.x+1);

CASE(c.x, z = fx+1);

END;
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s0 = CLAMP(s0, 0, 32767);

sl = CLAMP(s1, 0, 32767);

s2 = CLAMP(s2, 0, 32767);

3 = CLAMP(s3, 0, 32767);
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[ if (a & 32768)
if (a & 16386)
v=0;
clse
v = 256;
else
L v=a%*128;

X=v,

[~ if (b & 32768)
if (b & 16386)
v=0;
else
v =256;
else
v=Db* 128;
y=v;
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