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Parallelization of LTL Model Checking Based on Possibility Measure
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Abstract Distributed model checking(DMC) is an effective solution for the state-explosion problem in model checking.
The qualitative LTL distributed model verification algorithm has been proposed. However, the problem of parallelization
quantitative LTL verification has not been solved effectively. In this paper,a new dynamic state partition method was
presented and a quantitative DMC was proposed based on the qualitative L' TL distributed verification algorithm. Firstly,
the system model is transformed into a possible Kripke structure to choose a concurrent component,and its state space
is divided by the relationships of states,which aims to allocate the related states to the same computing node. Secondly,
the partition results are adjusted for the load balance of DMC system. Then, the partition results and the states of the
rest components are done cross product to complete the state partition of the system. Finally, the properties are repre-

sented by nondeterministic finite automaton,and their cross products can complete the quantitative verfication of system

based on the extended nested DFS distributed verification algorithm.
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Fig. 1 Dynamic division of state space of concurrent system

with three concurrent components
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Fig. 2 Dynamic partition of concurrent system state space

Partition #7) : 1) 44 Kripke 458546 JC1m ¥ ST=(V,
W E W) Hoh Vv EESARTUIES, BT A&
THRE Wy ()RR v TIREZHITBEHDNHECV XV £
NG sWe ()RR e M 5E. 20K Fr A TS 4% 18 AH 45
R EON B 2 14 T 2H 8 BR B 5 DA BRI 1) 5 — AN TS T A
R Wy (p) +W e (pX @)+ Wy (@) 6 KB B A5 5 4 D i
QL pg BT . 3) 76 BAF M Bk D E 78 — A2 19 7 4> T
MOOFEBHY . EEE 28, HR LB & T L

Refinement #8743 : P8 35 46 X3 2 [ 9 35 o5, Hop T B %
B F BURAE i f s R . DHERESRT
AT, A E IR WA SRS &N — A/ T T
&1 % 5 7 [ AR G 19 15 5T B HEAT 40 28 (A X — > 15 ST 78 i
TF R IR R 800 0 5 S B B g/, WA o 2 0 AR R 4
T X — A AT B AT AR S RGP B TR BN
A WA R 2 R AR PR 7 B 5 Ik — A 5 R B EAT TR R &
ge i T R RO T, UGN S 2 e JE T A T %)
3) e MR dpe A A eSS RTFH R O S 0 00 S R ) R B BT
BT, TE LR, R RO T AT 45 R
TAE,

2.2 TIHERY Kripke 5% 5

FEX 20 gAY Kripke 454 M= (S,P,I,AP,L) &—
AHICH ., Hh S AW HIESFIRELEEGP.SXS~>[0,1]12
W REVESE R R A TR X T A RS s,%‘[ﬂﬁ\,\G/SP(s,w:l;
I:5—>[0, 1 2146 o7 AL 43 B0 s 4, 6 B X T 8 AR s, #F
75\,\!31<s>:1;AP R FAa LA L. S—>2" ZhRIC R
B, BIAE A RS H A — R (AP F5) .

A RE MY Kripke 2544 5 Kripke 451 M — B A [ 75 TR &
IR Z A AT BEE , B 7R R 43 WT BE Kripke 25 44 B B 7 050 %
EERIEXESHORER, ASCE 2.1 WHYSAE R4 T
WF RN 53 T7 .

DI A = (aan s sa,) ) O<i<m) M RE s, 5
HREZE MW RE B R P.SXS~>[0,1], ifi k&
(43T 4% ) BB 1 FH ) 2 3R I — A X By T RE R 1 A
it — AR L,

2)¥ P E Kripke 4554 % (b A IRES H B 18] 45 IR 2.1 9 1Y
F kAT RER 5

RSB RN 2 )5 W RFIEHL C L Cy e
AR 1 1) 1 AF i T A AT REALL

1 XI5ranlE 3 iR iR RE M Kripke 4544,

-Cx Bl

E 3 TR Kripke 451

Fig. 3 Possibilistic Kripke structure
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Fig. 4 Partition process of possibilistic Kripke structure
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