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Abstract Model checking on software reliability is always considered meaningful, This paper studied theory and metho-
dology on source code verification, utilizing predicate abstraction and counterexample-guided abstraction refinement. De-
tailed verification framework and its implementation of the self-designed Jchecker, a source-oriented software model

checker, were also introduced.
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int *x0;
while (x<1}
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X+
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if (x==1)
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else
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Jchecker B2 S BRE R I 13 2 RO 38 = 25 TR AT
RTFR SRS
1. sourceParser(); // get the CFA Graph
2. beginForwardSearch (n); // initial and compute the root
3. forwardSearch () // forward explore
4, currNode () = n':e; // read a node n’

5 if (currNode = isErrorNode) goto 12 with the error trace “t”;
6 else if (currNode = leafNode) currNode = fatherNode;

7. else ns’ = getNexiStateSpace (n,e);

8 if (ns’ = 1) goto 5;

9

elset =1t Jn':e;



10. curNode = sonNode; goto 3;
11. curNode = FatherNode; return “the system is safe”;
12. backTrace () // backward check

13. errorNode = currNode;

14. if CerrorNode = root) return (errorTrace (t));

15. else errorNode = n':¢e’;

16. backStateSpace () = pre(n’,e');

17, if (pre (n',e) A ns' = @) errorNode = refineNode;
18. goto 20 with exp(e);

19. else exp(e) = exp(e) U e',goto 13;

20, refineFromHead () // add new predicates

21, getinterpolation (exp(e));

22. if (getnterpolaton () = Predicate()) goto 5;
23. else addPredicate ()

24, root = refineNode;

25. goto 4;
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FA7 227 V8 FH R BEIE A 5 R R0, e ] BRIV 52 R IE BT 757 14
B, ATRUE S, 2 TRATWHEZR M THELHM, Jchecker HREHS
NGUR) XX L YRS AT A BRI . 7T L SEE 45 R
R EEGISR X TRIFAUERNY K, & 2k 5 9E

WHRE RS AR R ERGKEREREN LR B TRE
AERTER.

ZE B » 17 FE S0 TR A B » FRAT] BOAE BUAS 0 45 14 N8 A
B UHAMRE LA TRILIL. 1B Jchecker HYBT 5 TUEE M FAT
MRT EREREE . BIEAN T EAEXEENER. It
Sb, AR Z\ B AR SC BRI I HERE LRI 2 R E T —RIUR
RIS R B R MBS LR EITRES A St
RE G XSt C g RN R AT T Jehecker

EWIE REEWE N —FEZRIEAMTEEIERR
ML SRR E RN A, WAEASIAESETHE
ZRAR B IR AEE L A 5 RSB E R, IR iR
RIS 3 # SRS EOR R AR Rt B B T A g e B
HIE A IE . RET T A SiBIENA ST B

RSO T — 0 (6] YR 815 1T R AR T 1 R A
HEERE B E5A SCETEA MR T el A S RIER R Z 2R
.

Jchecker M5B B B 1 B AT 96 IEAE 22 49 1E 87 4k A1 A AL
W, HEEFGET  (DETRBHATMROIE TEAR IE
Bt (2) R B15| S Hh SORNEFE R FF L B A0 T RIRTHR T J R
FREEHFEE TSN E AR O RIEIRE2A3)
. EFALTH.

SRR RAGI B ARE SR IRAG T —E Mt 2, (HEE
B RABGEA TV SR R v A B R . T8 1] SR AU B B (A A
BRAIRBARKH LR 2 6] T Jchecker T BAE A &
g, AR PABHZ AL, RATRORM TR BISRER LK
LT : (BT S0 B4R BYAG 0 25 4 M1 150 5% B HE At 2
F ., A0 R B A% A (ELAE ALAS » (O AL AR, R A T
HERg.

2 % XK

[1] Clarke E M,Grumberg O, Peled D A. Model Checking. London,
England: The MIT Press, 1999

(2] MREE, 0% EES W . Big 7R 5. BT ¥R, 2002
(12A):1907-1912

[3] Huth M,RyanM. Logic in Computer Science. It 5% . LA Tl
Rt , 2005

[4] Ball T, Rajamani SK. The SLAM Project ; Debugging System
Software via Static Analysis. POPL 2002, January 2002.1-3

[5] SLAM. http;//research. microsoft. com/slam/

[6] Henzinger T A,Jhala R, Majumdar R, et al. Lazy abstraction //
Proc. of the 29th ACM SIGPLAN-SIGACT Symposium on Prin-
ciples of Program Languages. ACM Press,2002.58-70

[7] http://mtc. epfl. ch/software-tools/blast/

(8] Graf S,Saidi H. Construction of abstract state graphs with PVS
// Proc. 9th International Conference on Computer Aided Verifi-
cation (CAV 97). Vol 1254 of LLNCS. Springer-Verlag,1997,72-
83

[9] BallT, CookB, DasS, etal. Refining approximationsin software
predicate abstraction// Tools and Algorithms for the Construc-
tion and Analysis of Systems(TACAS 04). LNCS 2988. Sprin-
ger-Verlag, 2004 : 388-403

[10] Das S,Dill D L, Park S. Experience with predicate abstraction /
Computer-Aided Verification, Vol 1633 of LNCS. Springer-Ver-
lag, July 1999:160-171

« 271 »



[11] Bk BT RSN REBIFAMSIR. B0 FE
, R, 2007

[12] Clarke EM, Grumberg O, Jha S. Counterexample - guided ab -
straction refinement for symbolic model checking. Journal of the
ACM, 2003,50(5),752-794

[13] Clarke E M, Grumberg O, Jha S, et al. Counterexample-guided
abstraction refinement // Computer Aided Verification, CAVQO.
Springer-Verlag, 2000:154-169

[14] B8 £ TEENSAREERREERFR. ¥ L¥MR
R, 2007

(15] W&, £F RAIMME LR, L%
2007

[16] Clarke EM , Grumberg O , Long D E. Model checking and ab -
straction. ACM Transactions on Programming Languages and
System(TOPLAS),1994,16(5):1512-1542

[17] Dams D,Gerth R, Grumberg (), Abstract interpretation of reac-

DL 3. HHE K%,

tive systems, ACM Transactions on Programming Languages
and System(TOPLAS),1997,19(2):253-291
(18] 5k, #HIEAL, FREM. BRI T fy i 2. PR,

2006,33(7):276-279

[197] Lee W, Pardo A, Jang ], et al. Tearing based abstraction for
CTL model checking // International Conference of Computer-
Aided Design. 1996.76-81

[20] http://www. kenmcmil. com/foci. html

[217] http://www. cs. ucla. edu/~rupak/Vampyre/

[22] Henzinger T A, Jhala R, Majumdar R, et al. Abstraction from
proofs // Proc. of the 31th ACM SIGPLAN-SIGACT Symposium
on Principles of Program Languages. ACM Press, 2004 :232-244

[23] McMillan K L. An interpolating theorem prover // Proc. of the
10th International Conference on Tools and Algorithms for the
Construction and Analysis of Systems, volume 2988 of LNCS,
Springer, 2004 :16-30

[247] #/7. On the Improvements of Abstract-Check-Refinement Veri-
fication. F AR &

[25] ZEH. Fast Finding Abstract Counter-example. ¥ R £

[26] Z=IT. Game Theory-based Optimization of Predicates Abstrac-
tion Model Checking, A&

(E&F 246 T
B T RSR BEAFEM L. AT H R SHOHRFE
TR RYSEIRAG I BE 1 I PSR

SRIE AT TR R 35 AR A T R
FEET (DR T —FET B0 AE SN, — S &
BRMEN 5 (2)32 b3 v 5 53 S A 2 HE AR AL 5, 2 A
R B s 6 SR 5 (3D TR BT I R AR B T e 7 R A
fih L s HGS Sk , 1 X4 E s R BR 1 B i
AR TR S R IR A T AL B TR Y 4 R
MEeSs .

BB TRA R B — TR T, BT HF
HAREE KRB HNEIN, BREESEHFRXRNFR
DA TUAR K 2R BB BRER SE D T IR XE AT

2 % x M

[1] Chvatal V. A greedy heuristic for the Set-Covering problem.
Mathematics of Operations Research,1979,4(3):233-235

[2] Harrold M J,Gupta R, Soffa M I.. A methodology for control-
ling the size of a test suite, ACM Transactions on Software En-
gineering and Methodology,1993,2(3) :270-285

[3] Jeffrey D, Gupta N. Improving fault detection capability by se-
lectively retaining test cases during test suite reduction, IEEE
Transactions on Software Engineering, 2007,33(2):108-123

[4] Jones ] A,Harrold M J. Test-Suite Reduction and Prioritization
for Modified Condition/Decision Coverage. IEEE Trans. Soft-
ware Eng, ,2003,29(3):195-209

[5] Tallam S,Gupta N. A Concept Analysis Inspired Greedy Algo-
rithm for Test Suite Minimization. PASTE, 2005, 35-42

[6] McMaster S, Memon A M. Call Stack Coverage for Test Suite
Reduction //icsm’05. Vol. 00, Sept. 2005 ; 25-30

. 272 -

[7] Rapps S,Weyuker E J. Selecting Software Test Data Using Data
Flow Information. IEEE Trans. Software Eng.. 1985, 11 (4).
367-375

[8] Frankl P G, Iakounenko O. Further Empirical Studies of Test
Effectiveness // Proc. Sixth ACM SIGSOFT Int’! Symp. Founda-
tions of Software Eng, ,Nov. 1998.153-162

[9] Frankl P G,Weiss S N. An Experimental Comparison of the Ef-
fectiveness of Branch Testing and Data Flow Testing. IEEE
Trans. Software Eng, ,1993,19(8).774-787

[10] Hutchins M, Froster H, Goradia T, et al. Experiments on the
Effectiveness of Dataflow- and Controlflow-Based Test Adequa-
cy Criteria // Proc, 16th IEEE Int’[ Conf. Software Eng.. May
1994.191-200

[11] Frankl P G, Weiss S N. An Experimental Comparison of the Ef-
fectiveness of the All-Uses and All-Edges Adequacy Criteria //
Proc. Fourth Symp. Testing, Analysis, and Verification. 1991
154-164

[127] Huang Chenliang, Gao Jianhua. Research of tracing dependency
based on scenario-driven approach. Jisuanji Gongcheng/Compu-
ter Engineering(language: Chinese) , 2005,31(19):102-104

{137 Zhu Yuan,Gao Jianhua. Method of improving software reliabili-
ty by controlling logical complexity. Jisuanji Gongcheng/Com-
puter Engineering(language: Chinese),2004,30(1).73

[14] Elbaum S,Kallakuri P,Malishevsky A, et al. Understanding the
effects of changes on the cost-effectiveness of regression testing
techniques. Software testing, verification and reliability, 2003
(13).65-83

[15] Mansour N, Bahsoon R. Reduction-based methods and metrics
for selective regression testing. Information and Software Tech-

nology,2002,44 ;431- 443



