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Abstract  An automatic generation method of an instruction-set level simulator with the ASIP development system PEAS-1H
is proposed. In this method, the pipeline processor model which is used in PEAS-III is represented in a software language and the
program derived from the model can be execute as a simulator for a given processor description. Since SystemC is the language for
simulators in our method, modeling of pipeline stages as concurrent processes is easy. In addition, with the cycle-based simulation
kernel enables accurate and shorter-time simulation for pipeline processors. Experimental results show that simalation time of our
simulator for a processor generated with PEAS-III is around 7 times shorter than a VHDL simulator’s.
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clk (1) (

"Spc := PC;
IR := IMEM[PC];
PC.inc();"
I
clk(2) {
"DECODE (IR) ;
$rs := GPR.readl(rs);

$rt := GPR.readl(xd);

$imm := EXT.sign(immediate);"
I
clk(3){

"$offset := $imm(29 downto 0) & \"OO\";
$target := ADDER.add( $pc, $offset );
$flag := ALU.cmp( $rs, Srt );"
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clk(4){

"if ( $flag(2) = '1l’ ) then
PC.write( $target };
end 1if;"
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void ProcessStage; ()
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INSTR_A:
clk(2){
"DECODE {IR) ;
$rs := GPR.readO(rs);
$rt := GPR.readl(rt);"
Y.
clk(3){
"($result, $flag) := ALUC.add($rs, S$rt);"
Y.
INSTR.B:
clk(2){
“DECODE (IR) ;
$rs := GPR.readO(rs);
$rt := GPR.readl(xt);"
Y.
clk(3){
"($result, $flag) := ALUO.sub($rs, S$rt);"
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void ProcessStage3 ()
int instrid = instrid_2;

switch ( instrid ) (
case i_INSTR_A:
result = aluf.add{ rs, rt ); break;
case i_INSTR_B:

result = alu0.sub( rs, rt ); break;

instrid_3 = instrid;
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void ProcessStageID()
{

int instrid;
unsigned instrcode = imem_dout;

1€ ( dmem dout LG 0 O NI FHE )
instrid = i_INSTRO;

else if ( imem_dout &@Gf 1 DA T FOIE )
instrid = i_INSTR1;

else |

switch ( instrid ) (
case 1_INSTRO:
case i INSTRL:

}

instrid_ID

instrid;
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