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Abstract

VHDL simulation requires both analysis and elaboration processes. Reducing the time taken by
these processes shorten design cycles. We propose an incremental analysis and elaboration algorithm
for VHDL, which minimizes the number of design units to be re-analyzed and re-elaborated after
an incremental change, thereby reducing the design cycle time. Experimental results show about
four times performance improvement in analysis and 1.25 times in elaboration over the conventional

method.
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package Traffic_Package is
type Color is (Green, Yellow, Red);
type State is ( . . . );

end Traffic_Package;

use work.Traffic_Package.all;
entity TLC is
port(
Highway_Light: out Color;

Farmroad_Light: out Color;
R
end TLC;

architecture Specification of TLC is
end Specification,

entity TB_TLC is
end TB_TLC;

architecture Test of TB_TLC is
begin
UUT: TLC port map( . . . );
end Test;
configuration Config of TB_TLC is
for Test
for UUT: TLC use work. TLC;
end for;

end for;
end Config;

a3 1. 2 AZ A9 VHDL 714
Fig. 1. A VHDL description of traffic light con-
troller
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incremental_analysis(curDU){
read_intermediate_form(oldDU);
analyze_design_unit(curDU);
if(curDU is not a package body){
update_dependency_set(oldDU, curDU);
make_change_set(oldDU, curDU);
if(oldDU exists){ // if not first time analysis
for(each design unit U in DEPapo)i
if{ADDuspy N REFu is not empty)
print an error message;
if(DELogpy N REFy is not empty)
print an error message;
if(MODgyapy N REFy is not empty)
add U in designUnitToBeAnalyzed,
}

}
}

for(each U in designUnitToBeAnalyzed)
analyze_design_unit(1);
}
a8 2. AAA A daEE
Fig. 2. Incremental analysis algorithm.
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