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Abstract

Model checking based on k-induction can verify many important systems, but there may still be
defects in the implementation process, so it is very necessary to verify the results. At present, the
most effective method is to extend the given model checking problem by using the concept of
k-witness circuit, and then use the certifier to determine. However, in some cases, the verification
of QBF greatly increases the certification time. In order to solve this problem, this paper proposes
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to optimize the reset checking algorithm, create a new reset condition and add the original circuit
with mapping to reduce QBF. And this paper also uses C language to achieve the certification. The
experimental results show that the QBF generated by the optimization algorithm effectively re-
duces the certification time, and the certifier implemented by C language also provides a powerful
tool for future research.
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Figure 1. The structure of input and latch variables in C and C’
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B 1 BRI A S
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vt SR I SO file
L. ci < AT BRI (1 vt
2.if C HIBA7 4> $(=0 then
3. cond <1
4. else

5. for i< 0 to C'fIBIFEANE do

6. ci<ci+2

7. con4 < aiger add_and()
8 al «ci+2

9. ci<ci+2

10. con4 < aiger _add_and()
11. a2 <ci+2

13. ci<ci+2

14. con4 < aiger_add_and()
15. end for

16. file < con4

17. end if
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Figure 2. The Dataflow diagram of the Certifier
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4.3. SKBBER

AL SEEG 1 £ TIP suite [17]F1 HWMCC10 [18]P AP IR . ARSI 7 — & 77 Ubuntul8.04
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(RSS2 K ABLTE 4 A1 96 Z IFAZ 4k, I H. SAT KR35 e 8 AL 317 A B I 1% 0 . 22 1 #1755 T TIP suite
FEAER R EE R

Table 1. Experimental results for the TIP suite
7 1. TIP suite FYSEIR 4R

X4 k AR I Ta]

c.periodic 96 1560 208.92
n.guidance; 10 1910 6.64

n.guidance, 27 2000 56.57
n.tcasp, 6 3020 4.18
n.tcasps 5 2980 3.96

v.prodeell;, 29 2910 135.04
v.prodeell}; 8 2910 5.92
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Continued

v.prodcell;4 16 2910 33.95
v.prodcell;s 23 2910 64.72
v.prodcell;4 5 2910 2.64

v.prodcell;; 27 2910 113.16
v.prodcell;g 13 2910 18.88
v.prodcell;g 22 2910 59.52
v.prodcell,y 37 2910 270.47

ASCEE T 2010 SRR I 35 FEHWMCCL0) 3k #E . 8K & AN 92451 7 HITE Mcaiger Fiz
A7 15 435, NI S EGEAT TR I 08, I BN HERR T 0 S kB PR S0 0 75 22 17 PR AT 2 BRI S
T A — 2 A k AE S AAE R, A DUS Bk AE R — i &R . % 2 iy 7 HWMCC10 BI85
FEAERAIE 25

Table 2. Experimental results for the HWMCC10
F* 2. HWMCC10 FIEI 45 R

Xt k AR fif T
bj08amba2gl 3 950 0.51
eijks344 6 340 0.74
bobsmdct 88 1250 3231.84
bj08aut82 3 380 0.06
mentorbm1p02 2 36,290 407.52
nusmvtcasp3 5 2980 3.08
pdtswvibs8x8p1 39 3560 206.98
pdtvishuffman6 10 1030 2.18
pdtvisvsal 6a04 2 6520 1.42
pdtvisvsar29 4 2530 2.65
pj2010 9 18,820 101.75
visprodcellp03 3 2910 0.88
pdtvisminmaxrl 2 950 0.13

e 1 fE2 2 fiw, X F3ET k-GN R AR I 45 B FFANAIE, FE R T R A [R) S8 70 i v 1) sz 0 4%
SIS EE R . ASCRIA C 15 S EH IR E 28 0] AR ALRG I 25 S BEATAIE, 10 HLAS B[R 5241
kB C I HLER K /NFIAIE B A 9% FO IS ]

5. &t
ASGERE C i8S EH I T T AR LS BT, ARSI T — AN A

WIET F. LUK TAES, JAA E AT LU IZIEY R LT BEOR, H 2y 3 Bkt
RS K RS
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