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TC2SMV: A CASE tool for Translating SMV Input Program from
Test Cases Generated from State Chart Diagram in UML
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LATEN AMAES otMMHE BEGH| [l O oHEE 22A JIHS0 AIEZ D UALH, oAdY 2
Ao Zol otMA QLIPAIES AAE0l 2HESHD U=l &Q5t=Xl &5t A EIINHEO| =™
S0 UACH MM Hote @2 A2t HI20l SE= 2HES AL UL 2 =22 24X HItol &
= A2t HIES =010 2ol HAE AOAE 018ct¢H MM QRIAAES AZEAN HES JHE DI
2XF0l HAEJ|1gel HAEE 01800 AIARO0l 2tEGt=A Eolote YEHE Metstn sHEZE2 Jtiet
HEE WHME 0IE& Atel ARE TEGIA2H 02 XA fs =72 TC2SMVE INLSHALCEH
TC2SMVE UMLEl state chart diagramOlM MAE test caseSS SMV 28 ZZ2)AOZ As22 B

GIH [4]12 ALESIRACH. HAE AHOAEsE  state
A

diagramOilAl XsSo2 MALUSDH [5] HAE HOIA
EO AAECS oMMz BAGH| Qo Ny FTAWIA F&& A4 QIFAE0 EZ&D!
safety analysis)t ot& A HDl(safety assessment) It SoI5H)] ol e JI-el SMV  symbolic model
e QUCH otMN 2H2 ATE N AAEO0l 2HEHOL checking [6]2 O0I8otALt. HAE 3HOolAE
SLIANES Z40otD st BF2=Z, FTA T2)d#oz BEs5i 29 M2 Aol = ot
(Fault Tree Analysis) [1], FMEA (Failure Mode and Effect QIEAMNE2 CTL property2 HEHGIGLCH 22 Hz2o &
Analysis) [2], HAZOP (Hazard and Operability) [3]1 &2 ‘TRUE® 0l CTL propertyS MAsted MQl of
AZED UACH otdH Hil= oMY 49 STALEOl HIAE AHOIAN EZ& =00 & = A2H
Li2 otdA QIFAEE2 AZEON  AIAEO HAE HOIAZ HAEES HEOZM LAZEN AlA
=N EsteEX "llots Hyo=Z, oMY OLMN QPAIEE OEGD A=K =olg 4= UCH
ZLUot st=Xlg ZdEdl F= H&gs st
=5t OHMN HOtE HIE &§8X0 (cost-effective) 2. & o3
Hgel Qs actn g = JACH MU
I Bil= MSO1JF Aol ZE 0 XNA2 JHK 2 Dependability= critical AZEQ0 AAES0| SHEGHOF
ot 2 A2t BIE0l EC= 2MES JHXQL =8t SEEHOZN safety, security,
availability?l =28 AMNF 2AES IZE&ot1D
OidE oHEA T™IHNl S&= AZ2tD HlE22 Z01D| *sde oz MHU EES2 HAEHN O
TEYON JHY A & Jl2Hel 25 Jlgel U2OLE AIAEIO0 =2 g2l dependabilitys
025t R=o=z oFMNH HIE ot LHS JIES HAEE2 SEotA LCH [8]. AIAEI0l 2HEGHOF Sl
OFM N QIPAEI HAE QLIPAEE2 AZEYN £4H2 FEotd 0|2 UFRSt=AXl Eolote SEL
JIs® QIPAEL CIXel LUUMRBE &5 [9] 248 4SS JIB22 AAgE REdHL [10
12 2l 2 LFAMER =358 222 HE = 12,13, 14] AIAEIE "olole HRE [15, 16, 17101 QU
A5t HAE AOAN EEEHe oMY SHIIXl OIE €9, [15]= mechanical software fault
Solol & 4= UCIH HAEE #+=85l= 21002 olE2std &HE JIgg AEst HS0l ArE5
SE2 RIHCE LATEY N AIAHIOl 2HEDD Mechanical software fault tree= F AL 22, &AA D
g = A2 oIt FEE I Ule SHEES DAGH AlA8e 2
de UMLE &4E siEZ AIRD| HEEZEHQ APBStD VIS 2Xd  HAL [18]F oOl8gotod o
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RPAE D mechanical fault treell 22Xl HHEE ZHA
AMAE0  OtEA QIAMNES OHE 0
A ZSHA L

3. TC2SMV

TC2SMVE & 13+ 20l XML mgz FHZo Us
UML2| state chart diagramOlAd &A&s HAE HOAE
gaEoz g0t SMV 2= Zz oz HEstCh 12l
ASTHOIH CTL propertyS &3 20t cadence SMV [19]8
ASAIH HAE HOIA ZEO| CTL propertys 2=ot=X
2ol g £ AEE =0 Mo A8dse RE2
QEOE EEE FHEDN U2SMH HAE HOASE SMVY
Sdz HEG| fdidE HAE AHOAS 2t ZAE
oot QEOHE EiZ2 2t ZRJt UL State chart

diagramOlAd M4A&E HAE AOAS2 H 13 20| state
chart diagram? state@ event/condition@& PAE N
ANAEIS] AR BIZIE &EQlot= HEHZ =0 U TR0
0lE QEDOHEI2l state?t event2 B &SN SMV 2™
Dz dsS MAGHRICH

Test Cases (Input) Excepted output

(state = Preview, startSanpshot = 1) (state = Snapshot)
(state = Preview, startRecord = 1) (state = Recording)
(state = Preview, startPosteview = 1) (state = Postview)

(state = Preview, stopPreveiw = 1, isTimeOut = 1)

or (state = Preview, stopPreview = 1, (state = Stopped)

isGotCameraStopEvent = 1)

(state = Snapshot, restartpreview = 1,

isGotCamerasensorError = 1) or (state = Preview)
(state = Snapshot, restartpreview = 1,

isSavephoto = OK)

(state = Postview, stopPostview = 1) (state = Preview)
(state = Stopped, exitCamera = 1) (state = Idle)

¥ 1 State chart diagramollA] A E H2E Ao[2E(IFH )

2

g 2% 32 2= EE ALK OHe HES
QFPALE 243 ol st fault treeE 20HF10  UCH
‘Preview’ MHONAN S0HE8 = U= evente ‘startPostview’,
‘startRecord’, ‘startSnapshotJt UM ‘startSanpshot 0Ol

MEE A= HFS EHS H0IB2 IJtE SR06tCH MetA
FTA= A&OI ZBIX L= ZRE failureZ2 EASHH Ol0
Cist eSS ZAHGHUCH FTAS Z0t21 minimal cut-set=2
TEE LN QIAIE2 OIS 20
(1) “ordlet  WHEO =2lH A eventdt  SAlG
LHECHUS ‘startSanpshot’ eventdt HX =SHE O Of
StCH.”

(2) “AMlA"I0l MEIZ2 RHE ZFUHIJF S0 US o A
HEOl =2ltH, AIXI0l R0k 8tCt.”
FAA @AM E A FE% CTL propertys U3 72t}
(1) AG(((state=Preview)&startSnapshot&startRecord
&startPostview) —> AX (state=Snapshot))
(2) AG(((state=Preview)&startSnapshot&!startRecord
&!startPostview) —> AF (state=Snapshot))

do/Album_initFileTable
[do/get_file_list
dordisp_file_list/>

<[TestC
<TestC

do/Album_PreStart
do/Album_InitFileTable
do/get_file_list
do/disp_file_list/>

[do/CreatEditTitleFrm

do/movefile

do/LIST_Layout AND_S |

[do/add_folder

ﬂniEﬂnunlm SET BGUY
< >

|

- Load T...

PROPERTY

= “|assicN
next(state) := case

esac;

AlbumEditing_TO_Albumview_AT_stopAlbumEdit : Albumy
Albumview_TO_AlbumEditing_AT_startAlbumEdit : Albumg
Albumview_TO_Editing_AT_startEdit : Editing
Albumview_TO_Playing_AT_startVideo : Playing;
Albumview_TO_Printing_AT_startPrint : Printing;
Albumview_TO_Sending_AT_send_to_MMS : Sending
Albumview_TO_Stopped_AT_closeAlbum : Stopped
Editing_TO_Albumview_AT_stopEdit : Albumview;
Idle_TO_Albumview_AT_startAlbum : Albumview:;
Idle_TO_Initialized_AT_startCamera : Initialized;
Initialized_TO_Preview_AT_oper_preview : Preview;
Playing_TO_Albumview_AT_stopVideo : Albumview;
Postview_TO_Preview_AT_stopPostview : Preview;
Preview_TO_Postview_AT_start
Preview_TO_Recording_AT_startRecord Recorcmg
Preview_TO_Snapshot_AT_startSnapshot : Snapshot, ||
Preview_TO_Stopped_AT_stopPreview : Stopped:
Printing_TO_Albumview_AT_postEvent : Albumview;
Recording_TO_Preview_AT_restartPreview : Preview;
Sending_TO_Albumview_AT_SendEvent : Albumview. =
Snapshot_TO_Preview_AT_restartpreview : Preview,
Stopped_TO_ldle_AT_exitCamera : Idle

I >

Save T... Save S... J Close | Execut.

a9 1TC2SMVS] 3t H=

itialized

do/camsensorPWon
do/camsensorInit

startPreview|

Preview

do/startPreviewTimer
do/selectMode
do/selectSize

[isGotCamsensorError==

syopPostview

do/viewImage
do/playMovie

startPostview

[|sGotRecordStopEvent==true SMemoryFulled == true
orError==true]stopRecord

startRecord

startSnapshot Snapsh &

do/camSnapshot
do/savePhoto

true || isSavephoto==0K]restartPreview

9 2 State chart diagram 0.2 A& d L7As nd(dz =)

Press camera button, but
a picture is not taken

Camera

button is out
of odrder.

Minimal cut-sets :

(Camera button is out of order)

or (All events occur simultaneously)
or (Current state is not Preview)

startSnapshot
event is ignored.

Camera is not
ready to take a
picture

occur

Other events

simultaneously.

startPostview
event occurs.

¥ 3 d=E AE
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startSnapshot
event occurs.

startRecord
event occurs.

Eg)9] 3t fault tree$} minimal cut-sets
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File Prop View Goto History Abstraction
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Time
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File Edit Run View
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stldAlbunEdﬂ:
startCamera| o
startEdit| 0
startPostview| 1 ]
startPrint| 0
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