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+= 7] (finite modeling)

o FUU B B

o AE] A o] 12| Z(state transition graph)

o hw: ol K€ {3

o sw: & JuF2E FEEHA Al oF (&)
o A3 A4 A9 3}7(specification)

o L2113 =2](program logic, dynamic logic, modal

logic)2t= Aol E AHE
k= sl= #8913} 7] (verification)
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13|
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AR (2 A5 svdA FojezE AVE)
o 39 L/Z HY AFoZ QS vy +=(abstraction

refinement) 71&

A5Y 49 AUSHT B3 B Ao,
13 =2](program logic)E
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10207 9] AefE 717 2d(hw 3] 2) A3 1980 dth = ul

o 10120712 AE)E 7} 2d(hw 3] 2) A5 1991»3
o |EEE Futurebus+ cache coherence protocol A% /2 F-4:
1992
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-3kl Abe] A o] 18 = (labeled state-transition graph) (23 7|
2 (Kripke structure)2tal 3F) 2 2]
o 733k S Abole] A °]JJr7§ fretetAl Alaksl =of
Bl 8 oFst= Zle] 2
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29 AE) A o] 1) Z(state transition graph)
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A A+ E 2] (computational tree)2] o]

{(a,b). (a,0), (b,0), (b ), (¢, )}
99 TRzt b AN RO Fol 9L 4+ Atk

{(ai, b:), (as, ci), (bi, aiv1), (bi, civ1), (i, civ1) | 4 € N}
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CTL(computational tree logic) 2 2] o

formula — modality (predicate)
modality = {A,E} x {G,F,X,U}

o]j_r

@ Does variable v remain positive?
M | AG(v = @)

@ Can variable v be positive?
M =EF(v=)

@ Does variable v remain positive until w is negative?

MEANyV=6, w=0)

@ “After state s, does variable v remain positive?”

M, s = AG(v = @)
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2d A5 AL 7€

o 39 SFZ HH AFo=Z QS vy +=(abstraction
refinement) 7%

o A5F 442 AUty FE3A BA}E Aol
Z 233 =2](program logic)E

o AZ ol A8 AA A Hlol g F+x: BDD(binary
decision diagram)

0o L7 o fE A5z A

A7

Model Checking, E. Clarke, O. Grumberg, and D. Peled,
MIT Press, 2002
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8 SF T} 7] (abstraction refinement) 71 2] <

Microsoft's SLAM system
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