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Behavioral Inconsistency Detection between Source Code and
Specification using Model Checking

YOSHITAKA AOKI 2

SAEKO MATSUURA?

Software programs often include many defects that are not easy to detect because of the developers’ mistakes,
misunderstandings caused by the inadequate definition of requirements, and the complexity of the implementation. Due to the
different skill levels of the testers, the significant increase in testing person-hours interferes with the progress of development
projects. Therefore, it is for any non-specialized developer to identify the cause of the defects. Model checking has been favored
as a technique to improve the reliability earlier in the software development process. In this paper, we propose a verification
method in which a Java source code control sequence is converted into finite automata in order to detect the cause of defects by
using the model-checking, which has an exhaustive checking mechanism.

1. [FLBHIZ

BB CIEAR 0 e B EROF RN O I R - SRS
WEDAFTHRTREEES —ADBLTETHELEN
FTRNOKENNERREENRAET L. BT AMRETR
HBEEBRL LTEREINTZ VAT AR L, FRTHMEE
DHBANHEENL D ERETLFIETHD.

AWEO BB, TTAMEEHNCTUAT AORS
WOLTEE & REEDO VAT AOFEECOR DT L& %
BSORBBETHARICT A2 L ThE. REFETIIR
HEETVAEROWER L LT, (LEEZ 00 L TET bR
WRBNUEEMHL, ZhZ2EAL T Yary—7 L
WCEEDD. KR TEZTONT - BHOR Y v 7 RUE
BT OIRETFEOFIEIZ OV THERT .

2. Y—Ra—FORIEF%
21 FEOBE

Fx T ET NAVREHNEZANVTY AT AOREV O
B BAER LIeREET VHRET N E Y —2a— KD
fl 7 o —Z ESEER LTIcEET L (Y—Aa—RE
TN) EREAELTRETDHZ LT, kE Y —2a— FH

1 ARz = ARtk
Nihon Unisys ,Ltd.

T2 EH TR
Shibaura Institute of Technology

© 2014 Information Processing Society of Japan

DY AT LAORHNDOR =B EFRAT 2 FIELRELTE
T2[1[2]. AWFFETIZEBE Y AT LA aHICEE, 2— A7
— AL NN DYAT AORENEREORIGE LTS,
VAT LAOEENI VAT ANOLHE L 2 —F O FEED
MAGOE TCRDLINIEEDHRY THDH. H-T, v
AT AOPEBNIL— R —AEBERT D AT LOFER
WA RT T 7 v a v AT e —, Fii - T - oIS
IRV ERED. ZhozfHL®10), TvvarT—
TNTEHETH(M1Q). 7Y a 5 — 7 TRt %
T vay, Al SEEENSCERTLILOTHS. K
MR TITE DICETRREERSFPbIREL, AT L0
REWERELIIICLIE. ZOVAT LAORE O ZIRE
BERICEE L THAETET AR ERT 5 (X 10). WITHAE
ETNADBENOREESZRLZ SRV L EZRIET HMR
BEREERT (K 10).
eSS —

@ e

o =FumE
ol
fHHETN ” ] lw?{ - )
re Y@ /ﬁxwm*“J
_\ﬂT JJ

@

HER S

XK 1 AEEEET U L A

212



YINIIFPIVOZTYT ORI L 2014
IPSJ/SIGSE Software Engineering Symposium (SES2014)

V—RAa— REFT A FEa— R — A L~LOEREIZ R E
Lz —Aa— ROBEBIEICE SN TZET VEBRIZEIY
1ERRT 5(M 10). EF MESN AT — b AV MIREE
FETREZFRI o r—2a VL. =2 —X
LUV DRERE(T 7 2 a IHEA Y v RICRHET % EET
EDHDOT, AVy FEY—RAa— Ko H L LTHR
HATC, INEHEOTHKOLEBENET AT Vv a v E
TALELTERLXLI@), Y—RAI—FRETILDRAY v
ROV LEB AR T T VO Rt OREZR L 2T 7 v =
CETFILTHATT L THREET V2T 5 (K 1@). =0
MEETTVERERICLVRET (M 10®). REITLLTO
FIETITH. M1OTHERINT-REET VT2 —Ar—
AL UL OHEEEZ R LTI b D25, FIELIZZOREE
TARY —ZAa— ROfl7 e —0@hx 2 HHTE TV
L EBERREMNORE CHIET 5. FIE 2 IFEMR LR
HERICLDRETY AT LOREVICEE LRV REER
BEEXRNZ EEMRT D, LT 7y a T V08
DAYy Rouayy ZICHBERS 556, ZhE TORE
TRHARBAFRRATERY. 2O/, 77V avET
) —Aa— RETN~FHEBRLT, HizpYy—Aa—
REFLVEZBINLEZMEET VT ERFIELBRY KT, %
O TAUXET AR BEBEINCEML S, BN AY Yy Ror
Ty ZIZONTHMETE S, AiFRIT2—A 7 —RA L~
NDY AT LORBNDEEET >V a T — 7 VT
LTET L, BESDIERBEANRRNT & A REEL T
5. o TIEBWVOIMRELSAMZ OWTIEIXRIZSN L 22 5.
2.2 BROMER
AAEIIRBEOAHENEWZDET MEICEL, (T
DT« BHAEE L. Z 00 - BB oOr Ty 7 3Tk
ThRhodARIZor Yy 7 ORI AT
AN LCEOHEIL R OIT 2 LA~DEWEAT 5. BIRIEN
FHAMERIFES( - »D)E, BRENIMKIZ/221TAC
(- TOWERT D, WICEESE - ATEAF O %
179, TSR 2EVMEBGIN A Y v RIZEY L, AH4
FANT TACEYT L ETHHERHDH[3]. ZDOEZHFIZ
O WHELF EBERF LSO CEAHML, Zon
EENDILELAEICT VY a T —T NV EBERT S, LK
WEBEfE DR S L RO BIECHARET VEERT 5.
F-LRIOBERAFEMILT 7 a3 VETFANDL Y —ATa—

RETFTN~OFELRIZ L DML ETIHITo T o Tz

AENIEBICER SN e 7 7 22 BAFHE L, 77
T RTINS —ATa— RETIILAOFLERIC L A5
ML E CTEOERETFEOAINMEDHERZITH .

3. HWASEH

3.1 EREHIHE
RAWET 4 27077 ANERFIEEZWEH L2, Zh
FEWTERFOTu I I JHEORE THD. #Bx

© 2014 Information Processing Society of Japan

SN REELER SNz Java 70 /T A~EH L. 7
7 277 LOBRRITR FTEOEM - HIBR - B8 - $5K - i/
Thb.
32 BREGZOHABELISOEHEETILOER

BETR O FIEICA BIOREE MAREETT VOEREZIT-
7o, FERE L CRAFBOMEE - 13451 LIREE - HEOIREE
NEFTILENTE., TV VarT—TLEk0 T T3
VS REROMAGDER DMLY, RETRE Y
AT LORFEITLLT D 3 &7z,

o REFHFENR—F»rLIZAHLTNS

o EHEOEMN~vATFTAELITNLL

o [FULEFENGFETD
33 ETILREORE

FHE1 OB EAREMEOREEZIT N REAITRR S
otz FIE2OBMEL LT, LihiFm3 o0 [
TESILRVIREE) ICOWTIRAE AT o7, IR TR
ENEBET A AEENBAINT. KIS HEARI D R
HAEDORESRMZSIHEIZBE Y — 23— KOZS 50 %
ETHZLICLVIERUEBIZBNTERET = v 7 B30
TRV EWS RESDOFENEE TE 7.
ASEOHFERFITIET 7 7T AT, 1$HHLOREE D
BEINTHZDT, BAHLTF = I7OAY y KOT 7 v
I VETINEY A= RETNVICEBR L TREZIT- 7.
R L LTCIAH LoRANMRHE Sz, KE X 0 iR
5L EFEOIELD X HEAE=0, Y EZE=0 OIRRE TR
HETH EIWXAHLERDZ N7z, THITRHE
ThY, V—Ra— REHET L EF5EMMHEROK 2 0O
FIDOETICE SN AR LTS Z & AFIR & Lz
if(x (:)a 48 y (:)a % x + w <= board_w &% y + h <= board_h]{
B2 FpE=

4. FLOH, SRORE

HAAS B CHREBRICHR SN A REFIE CONr - &
BTHZLTETMETE . FRPEMESTY —R 2
— REBRERE L2 LIk y, EEEoMASGEIZET
DRBEFIEOHIME B CE /2. SHBOMEIT LV ¥EH
TODOT T T L~DOHEPIZLL2HENEDOHRTH 5.
SE XM
1) EAREE, WL, 7 RESITOBREIS~O®EH,
A IS A BT ZE 8 KBSE , 113(160), pp.91-96, 2013
2) Aoki, Y., Matsuura, S., "Verifying Business Rules Using
Model-Checking Techniques for Non-specialist in Model-Checking",
IEICE TRANSACTIONS on Information and Systems Volume E97-D
No.5, pp.1097-1108 2014.

3) MRS, FMUAS, WHFE, HEEET SO L BRI
S 7 T AROHSE, BAIEHRIBEFRBATITJEE L KBSE,
113(475), pp.31-36, 2014

213



