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o Rdlo] JAE W3l X| &213}7|(verification)
o 1= we}rtA &S X 7](graph reachability)
o Sokd Rdo|tiH W& AET 75
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HAZHE (B 435 5UldA gojez+ A7E)
o 39 LHZ BH 5oz QoS t}E=(abstraction
refinement) 7)<
o AT AL AUST ATA B o).
Z 233 =2](program logic)E

Prof. Kwangkeun Yi

SNU 4541.664A Program Analysis Spring 2006 Note 22



lo] =@l A3 Software Model Checking

54 239 439
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e |EEE Futurebus+ cache coherence protocol %/ 2 F&A:
19924

25005 C Z2 O (2 8 Ao]) AF/LF¢4A: 20014
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St ALe] A o] 22 iZ(labeled state-transition graph) (ZH 7

g
% (Kripke structure)g}al &) 2 % 9]
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o AF F oF JoW: A% LRANEL & 4 gk
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nd: Abe)| do| 12 Z(state transition graph)
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2 9 St A4 A 23} 7] (specification)

T

1

2] (program logic, dynamic logic, modal logic)©] 2=

o A7t =2 (temporal logic): A7t T5& AT =24
E

2] =2] CTL(computational tree logic): *+E] # 9]
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A AF E 2] (computational tree)2] o]

{(a7 b)’ (a7 C)’ (b7 a)7 (b7 0)7 (67 C)}
A Tz oo ALt ERRH O R Fof ¢l 5 UTh

{(a;, b;), (ai, i), (bi, aiv1), (bi, civ1), (i, cip1) | © € N}
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CTL(computational tree logic) 2 2] o

formula — modality (predicate)
modality = {A,E} x {G,F,X,U}
o] 11
@ 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?

MEANV=6, w=0)

o “After state s, does variable v remain positive?"
Prof. Kwangkeun Yi SNU 4541.664A Program Analysis Spring 2006 Note 22



s~z EY o] 2 72 Software Model Checking

(computational tree logic) f A% Y18 =2
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o 39 LHZ BH AFoz QoS t}E=(abstraction
refinement) 71&

o A5 4AL PUT ATeA) B Aol
Z 233 =2](program logic)E

o A3l AHgE = AAA dlolet £ x: BDD(binary

decision diagram)

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

Microsoft's SLAM system
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