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Parallel Model Checking Algorithm Based on State Subset
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Abstract: Logic model checking raise unique challenges to the efficiency and scalability of various algorithms. In this
paper, it argues that the linear temporal logic model checking algorithm calls for an efficient and common solution. We then
introduces a novel parallel on-the-fly model checking algorithm based on subset of states, namely SCPLM. According to
the density property of subgraph with active states subset, SCPLM schedules parallel computing tasks dynamically, which
has been proven to reduce the synchronization overhead significantly. It implements SCPLM on a lightweight parallel
graph processing system, Ligra. A detailed evaluation using benchmarks shows that SCPLM outperforms the existing
state-of-art algorithm by up to 1.2~1.3X, yet with much better scalability. y
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1. isAcceptCycle « false

2. AcceptCycleDetection (G,blsQueue)
3 for T €blsQueue do

4. Visit— {-1,...,-1}

5 Visit[T] « isAccept(T)

6 Frontier « {T}

7 while (SIZE(Frontier) # 0) do
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8. Frontier « EDGEMAP(G, Frontier,
UPDATE, T, COND)

9. if isAcceptCycle==true then

10. report “f7{E A IR and exit

11. end if

12. end while

13.  end for

1. bool UPDATE(s,d)

2. if(Visit[d]== -1) then

3. if(state[d] == *A’ || Visit [s] == 1) then

4, Visit[d] < 1

5. else

6. Visit[d] < 0

7. end if

8. return 1

9. else N ‘

10. if(T ==d) && (stit [s]==1| Visit [d] == 1))
then

11. isAcceptCycle «— true

12. else if(Visit [s] == 1&& Visit [d] != 1) then

13. Visit [d] « 1

14. return 1

15. end if

16. return O

17.  endif

1. bool COND(d)
2. return (lisAcceptCycle)
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