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Abstract

Verification of multiplier circuits is an important problem in the field of arithmetic circuit verifi-
cation. Currently, the most effective algebraic verification method is the Grobner basis method.
The adder rewriting algorithm proposed based on Grobner basis method is a major innovation,
but the process of identifying requires exhaustive traversal circuit variables and is very inefficient.
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To solve this problem, this paper optimizes the adder rewriting algorithm, using a dynamic array
to store the gate variables required to search the adders and traverse in reverse topological order,
which eliminates redundancy. Experimental results show that combining the dynamic array to
identify the adders can effectively improve the generation efficiency of Gréobner basis and the ve-
rification efficiency.
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Bt ATEETFEAUVCECR ST S S file
1. used();
2.for k<0 to 2n—1 do

3. S «slice+1i

for j <0 to S->order—1 do
if var->used = var->slice then
var->carry = 1
end if
8. end for
9. end for
10.if full adder rewriting =1 then
11. fulladder_reduction();
12. end if
13. print_adder();
14. file « print_spec ;
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Figure 1. Full-adder (left) and half-adder circuit (right)
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fyds: TSN R G RS SO file
l.for i< 0 to 2n—1 do

2. dynamic_vars[i] < s,, |
3. end for

4.for i< Oto end do

5. dy adder_reduction();

6. if var->thadder =1 then

5. dynamic_vars[end++] < var
8. end if
9. end for

10. file < print_spec ;
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Figure 2. AIG and circuit structure of 2-bit btor multiplier with p, ; = ab;
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Figure 3. Structure of 4-bit btor and sp-ar-rc multiplier
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Table 1. Comparison of adder-rewriting algorithm with optimization algorithm
#* 1. MAERESEESMUEEITER

. . P[PPI R E AR LR A AP
Teik iy IR - -
I Thl/s N 17IMB i [El/s N AIMB
btor 16 0.03 2.09 0.01 1.86
btor 32 0.13 3.12 0.04 2.84
btor 64 0.78 8.37 0.15 6.82
btor 128 5.68 29.18 0.70 21.99
sp-ar-rc 16 0.03 2.02 0.01 2.04
sp-ar-rc 32 0.16 3.83 0.05 341
Sp-ar-rc 64 1.07 11.21 0.21 8.80
sp-ar-rc 128 7.68 40.78 0.92 30.28
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