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Abstract Recently, general purpose processors with enhanced SIMD instructions, or so called media
extended processors, become more and more popular. However, as automatic extraction of parallelism
from conventional sequential C programs is still difficult, currently there exists no effective compiler which
can generate efficient code sequences based on the use of these SIMD instructions. This report first de-
scribe a data parallel extended C language called 1DC (One Dimensional C) used for succinct description
of parallel image filter algorithms based on sweeping a horizontal pixel-updating-line across images, and
then describe a SIMD compiler called 1IDCC (One Dimensional C Compiler) which can generate effective
SIMD instruction based code sequences from 1DC descriptions of image filter applications. Benchmark
results of image filter tasks using the Intel Pentium processors show that, codes generated by 1DCC from
1DC descriptions can achieve an two to seven times better performance than codes generated by a latest

C compiler from conventional C descriptions.

Key words image filter, SIMD instruction, parallel processing, compiler, MMX, extended C language,
data parallel programming language
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#define uchar unsigned char
sep uchar src[NRDW%;
sep int dst[NROW];

void non_sym_filter(sep uchar src, sep int dst) {

sep int UP2,UP1,CTR,DN1,DN2;

sep int L1,L2,X,R1,R2;

int i;

for(i=2; i<NROW-2; i++) {
UP2= srcl[i-2];
UPi= srec[i-1];
CTR= src[il;
DNi= src[i+1];
DN2= src[i+2];
/*1%/ L2 = axUP2 + f*UP1 + 1xCTR + q*DN1 + v*DN2;
/*2%/ L1 = b*UP2 + g+UP1 + m*CTR + r*DN1 + w*DN2;
/%3%/ X = c*UP2 + hxUP1 + n*CTR + s*DN1i + x*DN2;
/*4x/ R1 = d*UP2 + j*UP1 + o*CTR + t*DNi + y*DN2;
/*%5%/ R2 = exUP2 + k*UP1 + p*CTR + uxDN1 + z*DN2;
/%6%/ dst[i]=(L2:>2) + :>DL1 + X + :<R1 + (R2:<2);

v (a) SABE S 4 05 REES (1DC i)

void sym_filter(sep uchar src, sep int dst) {

sep int UP2,UP1,CTR,DN1,DN2;
sep int L1,L2,X;
int  i;

for(i=2; i<NROW-2; i++) {

UP2= srcli-2];

UP1= src[i-1];

CTR= src[i];

DNi= srcli+i];

DN2= src[i+2];

/*1%/ L2 = a*UP2 + £xUP1 + 1*CTR + q*DN1 + vx*DN2;
/*2%/ L1 = b¥UP2 + g*UP1 + m*CTR + r*DN1 + w#DN2;
/#3%/ X = ¢xUP2 + h*UP1 + n*CTR + s*DN1 + x*DN2;
/%6%/ dst[i]=(L2:>2) + DL1 + X + :<L1 + (L2:<2);

3T (b) AT ¢ b 5 RS (1DC E)

void point_sym_filter(sep uchar src, sep int dst) {

sep int CTR,T1,T2;
sep int L1,L2,X;
int i;

for(i=2; i<NROW-2; i++) {

T2 = src[i-2]+src[i+2];

T1 = srcli-1]+srcli+1];

CTR = src[i];

/¥1%/ L2 = a*T2 + £*T1 + 1%CTR;

/*2%/ L1 = b*T2 + g*T1 + m*CTR;

/*3*%/ X = cxT2 + h*T1 + n*CTR;

/#6%/ dst[i]=(L2:>2) + :DL1 + X + :<L1 + (L2:<2);
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mov esi, rQ mov esi, r{
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Lpov ecx, 16
align 16
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align 16
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// sep_regZA b movg [esi+8], mml
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movqg [edi+32),mm4 add edi, 32
movg [edi+40],mmS dec ecx
movg [edi+48] , mmé jnz LABEL_CONT_O
movg [edi+56],mm7
1/ N—T R
add esi, 64
add ebx, 64
add edi, 64
dec ecx

Jjnz LABEL_MMX_ADD
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(a)P3(733MHz) results
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