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Algorithm-Level Description Language for Very High-Level Design Improving Embedded

System Design Productivity
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With the aim of accelerating software and hardware design processes, Toshiba has been promoting the development of a very high-level design
approach by optimally synthesizing various software and hardware codes automatically from a single algorithm description.
An algorithm description language has been newly designed for the very high-level design approach, featuring not only concise algorithm

descriptions independent of the memory usage and parallelization method of the specific platform but also easy algorithm analysis.

generation of C-level codes optimized for each platform.

This allows the
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Concept of very high-level design
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blockset = [blocko, blocks, ..., blockn-1];
frame = loop (frame){ |block|->|pixel|
pixel = blur(block);
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Stateless loop
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bitstream = [bito, bit, ..., bita-1];
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viterbicode = loop (bitstream, stateo) d>d>
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code, @state =
viterbi_encode(bit, state);
}
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filter = {[i|->|o|

b = times(N){ [v|->row| i
row = times(M){ |h|->|element|

element = f(ilv—11[h—1], ilv—1][h], ilv-11[h+1],
ifvllh=11, ilvl[h], ilvilh+1], f
ilv+11[h=11, ilv+11[h], ilv+1][h+1]);

| —

}

o = times(N){ [v|->row| b
row = times(M){ |h|->|element|

element = g(b[v—11[h—1], blv-11[h], blv—-11[h+1],
b[vl(h—1], biv]h], blviih+1], O g
blv+1][h—-1], blv+1][h], blv+1]1[h+1]); h
}
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Example of program written in very high-level design language
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void filter (unsigned int *i, unsigned int *o){
unsigned int b[3][3]; // 3 * 3 resisters

for(int v=0; v <N; v ++){
for(int h =0; h < M; h ++){

b[0][0] = b[O][1]; b[O][1] = b[O][2];
b[11[0] = b[1][1]; b[1][1] = b[1][2];
b[2][0] = b[2][1]; b[2][1] = b[2][2];

b[0][2] =
f(il(v-2)*M+h], i[(v-2)*M+(h+1)], i[(v-2)*M+(h+2)],
i[(v-1)*M+h], i[(v-1)*M+(h+1)], i[(v-1)*M+(h+2)],
il v'M+hLi[  v*M+h+1)Li[  v*M+(h+2)]);

b[1][2] =
f(il(v-1)*M+h], il(v-1)*M+(h+1)], i[(v-1)*M+(h+2)],
il Vv'M+hLi[  Vv'M+(h+1)L i v*M+(h+2)],
i[(v+1)*M+h], i[(v+H1)*"M+(h+1)], i[(v+1)"M+(h+2)]);

b[2][2] =

fil  v*M+hl il v*M+(h+1)], i v*M+(h+2)],
i[(v+H1)*M+h], i[(v+1)*M+(h+1)], il(v+H1)*M+(h+2)],
il(v+2)"M+h], i[(v+2)*M+(h+1)], i[(v+2)*M+(h+2)]);

o[v*M+h] = g(b[0][0], b[0][1], b[O][2],
b[11[0], b[1][1], b[1][2],
b[2][0]. b[2][1], b[2][2]);

* 4

®6. §ikL77CTOTILDF — BE kil 55 Citd SN g
TANVGILT TS L0, TFy 7+ —AHEL-CTar 0% HE)
BEHTES,

Example of automatically generated C program
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