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Vacuity detection in computation temperal logic
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Abstract; In model checking a new method is proposed on checking whether a system property
represented by a computation temperal logic (CTL) formula is vacuity. From the polarity of atomic
proposition, a series of CTL formulae is derived by substituting the atomic proposition with TRUE or
FALSE, before they are verified by model checking tools. If one of the CTL formulae has passed the
verification, then it is concluded that the system property is a vacuity. In this solution, to check the
vacuity of the CTL formula, it is not necessary to substitute all of its sub-formulae by TRUE or FALSE,
but instead, it is enough to substitute its atomic proposition, and thus the number of times for checking
is linear with the number of atomic propositions. With a VIS system, effectiveness of this solution is
further verified by checking the vacuity of specification on the cross-road traffic controller.
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TEX B CTL 28 30378 K 26 56 1) s 1 -
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AG((farm _light=GREEN)— AF(farm light=RED))
2) TE/NEEAT 8% B SRR I D 2T
AG(! ({farm light=GREEN * hwy light=GREEN))

3) TE/hEk EA %I Bt B s K THEUS /B B AT 28 A 2378 IR AT .

AG(((car present=YES x timer state=LONG)— AF (farm light=GREEN)))

4) TEF B LI KT LR SR AT

AG(AF(hwy light=GREEN))
5) TE/NEE BB N EE ERAT IR —E LA EERST. oy A TRt LS . R ] 1.
! (AG((car _present=YES)—> AF(farm _light=GREEN)))
3.3 REKEREMEHNZHRU

H Berkeley K255 0F 25 5 (VIS) J5 AL R G20 52 BT IR 1 19 25 4R I, VIS DL Verilog Jy HAi ATEF .3
i G PEAR vIZmy ¥ Verilog 6 4i blif _mv #3485 #FEAT BERLEG 565

A B A E B T —A SO tle. ot 76 VIS TS 45 560 25 502 B AT THR L A 35, 25 R a0 F

vis™> model _check tle. ctl

# MC: formula passed

# MC: formula passed

# MC: formula passed
GREEN)))

# MC: formula passed AG(AF(hwy _light=GREEN))

# MC: formula passed ! (AG((car _present=YES—> AF(farm _light=GREEN))))

TRHRX 5 AN AT A B L AR BT R BEe L AT LIS B E AR A KB AR A S SRR X
W ST 0 2 AT R AG B L A 2R

vis™> model _check tle. ctl

# MC: formula passed

# MC: formula passed

# MC: formula passed

# MC: formula failed

# MC: formula failed

# MC: formula passed

GREEN)) .

# MC: formula failed

# MC: formula failed

# MC: formula failed

# MC: formula failed

# MC: formula passed

AG((farm _light=GREEN— AF({arm light=RED)))
AG(! ((farm _ligth=GREEN # hwy _light=GREEN)))
AG(((car _present=YES * timer. state=LONG)— AF(farm _light=

AG((farm _light=GREEN—AF({arm _light=RED))
AGU(TRUE—~AF({arm _light=RED)))

AG(! ((Hfarm _light=GREEN) x (hwy light=GREEN)))

AG(! (hwy light=GREEN))

AG(! (farm _light=GREEN))

AG(((car present=YES) % (timer. state=LONG))—> AF(farm light=

AG((timer. state=LONG)—>AF(farm _light=GREEN))

AG((car _present=YES)—>AF({arm _light=GREEN))

AG(((car _present=YES) % (timer. state=LONG))—>AF FALSE)
AGU(TRUE)—>AF({{arm _light=GREEN))

AG(AF(hwy light=GREEN))
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# MC: formula failed
# MC: formula passed

AG(AF(FALSE))

! (AG((car present=YES)—> AF(farm light=GREEN)))

# MC.: formula failed I (AG (FALSE—~AF(farm _light=GREEN)))

# MC: formula failed I (AG((car present=YES)—> AF TRUE))
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