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Systolic algorithm description language including
un-uniform structure and Translation system

Yoshihiro SUGAYA, Hirotomo ASO

Graduate School of Engineering, Tohoku University, Sendai-shi, 980-77 Japan

Abstract When systolic array is designed for hardware, an evaluation of the capability of
realization is needed. Because the information known in systolic algorithm level is not enough
for the realization, logic synthesis is necessary to know the number of gates and delay time, etc.
Translation from systolic algorithm into hardware description language is usually fixed-form
work. But some time the design is changed because of some bugs of the design or problems
that are known after logic synthesis. To raise the efficiency of the design process, systolic
algorithm description language is proposed, and the system that translate from the language
into hardware description language is produced.
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#include "cell.scds"

module band_mat {

interface: /! ABAE-FEEL
inport Ain[N], Bin, Cin;
outport Cout;

structure: /! BEERT

module cell rc[N];// ELVDEE
int i; /! BEEBDDD
/! KRBT
for (i = 0; i < N; i++) {
if (1 ==0) {
Cout = rc[i].Cout;
rc[i] .Bin = Bin;
} else if (i == N-1) {
rc[il.Cin = Cin;

}
if (1 1=0) {
rc[i].Bin = rc[i - 1].Bout;
rcli - 1].Cin = rc[i).Cout;
} .
rcli] .Ain = Ain{i];
}
}; ‘
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module cell {
interface:
inport Ain, Bin, Cin;
outport Aout(1);
outport Bout(1);

outport Cout(1);// #EMPLEERK
structure:

Aout = Ain;

Bout = Bin;

Cout = Cin + Ain * Bin;

};
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module inn_prod {
interface:

inport Ain, Xin, Yin;

outport Aout(1), Xout(1), Yout(1);
structure:

Aout = Ain;

Xout = Xin;

Yout = Yin + Ain * Xin;

};
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#include "inn_prod.scds"

module lin_cell :
interface:

inport Bin;

outport Bout(1);
structure:

Aout Ain;

Bout = Bin;

Yout = Yin;

Xout = (Bin - Yin) / Ain;
};

inn_prod {

6. BHEbILORE (1)

#include "inn_prod.scds"
#include "lin_cell.scds"

module 1lin {
interface:
inport Ain[N], Bin, Yin;
outport Xout;
structure:

module inn_prod inn[N];
module lin_inn 1c;
int i;
inn[0] Q= lc; /* EVa—L{BH# »/
for (i = 0; i < N; i++) {
if (i == N-1) {
inn[i].Yin = Yin;
}
if (1 1=0) {
inn[i]) .Xin = inn[i - 1].Xout;
inn[i - 1].Yin = inn[i].Yout;
}
inn[i].Ain = Ain[i];
}
inn[0].Bin = Bin;
};
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module lin_base_cell {
interface:
inport Ain, Xin, Yin;
outport Aout(1), Xout(1l), Yout(1);

?
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#include “1in_base_cell.scds"

module inn_prod_inher :
lin_base_cell {

structure:
Aout = Ain;
Xout = Xin;
Yout = Yin + Ain * Xin;

};
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#include "lin_base_cell.scds"

module lin_cell_inher :
lin_base_cell {

interface:

inport Bin;

outport Bout(1);
structure:

Aout Ain;

Bout Bin;

Yout = Yin;

Xout (Bin - Yin) / Ain;
};
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#include "lin_base_cell.scds"
#include "lin_cell_inher.scds"
#include "inn_prod_inher.scds"

module lin {
interface:
inport Ain[N], Bin, Yin;
outport Xout;
structure:
module lin_base_cell cell[N];
module inn_prod_inher inn[N-1];
module lin_cell lc;
int i;
cell[0] @= lc; /% TV a2 —NVEHR x/
for (i = 1; i < N; i++)
cellli] @= inn[i-1];
for (i = 0; i < N; i++) {
if (i == N-1) {
cell(i] .Yin = Yin;
} .

if (1 '=0) {
cell[i] .Xin = cell[i - 1].Xout;
cell[i - 1].Yin = cell[i].Yout;
}
cell[i].Ain = Ain[i];
}
cell[0].Bin = Bin;
};
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