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A Study on Automatic Test Case Extraction Mechanism from
UML State Diagrams Based on M2M Transformation
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Abstract  Previous research is focus on testcase generation automation using message sequence diagram based
on metamodel. but that research is not enough for testcase genaeration automation using state diagram based
metamodel. so in this paper is adopt Model Driven Architecture (MDA) mechanism for using metamodel and
model transformation. and we suggest testcase automation mechanism using state diagram in UML. we will

decrease cost of embedded software design and testcase genaration and increase quality of embedded software
using metamodel mechanism

Key Word : MDA, UML, Metamodel, Model transformation, Test automation, Testcase genaration
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——@path SMDM=/SMDioCauseEifect/SMD ecore
——@path CEM=/SMDtoCauseEffect/CED ecore
module SMDMtoCEM:
//AHIO|E CtO|o{O-M Hel-Z3} Cro|o{ae| M
create OUT : CEM from IN : SMOM;
helper def : getCEMRootModel() : OclAny =
CEMICauseEftectModel zllinstances() first()

//AHIOIE HIEI2E SMOModelOilM RQI-Z1t Cioloia
2 MEt2 Y CauseFltectModel 2 $HEt
rule ModelCreation {
from
i : SMDMISMDModel
to
mm : CEMICauseEftectModel ()

//812-23t Tholojagel HoIRE Hel
rule CreateCause(name : String) {

- 131 -




MaM BHEHE J|8te] UML AHIO|E CHO|Oa#S S8t BAEA0|A XIESE HFUSH 28 3T

to ATz oAE U8 CEEd
newCuase : CEMICause{ Ry 0_CFanLo=0FF
name (- name 0_CFanHi=OFF
P— 0_CFanLo=OFF
( ) 0_Snsr2=0FF z 0_CFanHi=OFF
do L_CfanLoSig=0FF L CIBALEE 0_CFanLo=0FF

= = 9=0N

newCuase; L_CfanHiSIg=0FF 0_Crani=oFr |
} C3_CFanLo < CSTH_CFanLo L_ClanHiSig=0N a=eEanLozOFFY

/(Eel-Zat crojoiadel Zapes FHel

rule CreateEffect(name : String, type : String) {
to
newEllect : CEMIEffect(
name {— name,
eType (- type
)
do {
newEffect;

V. Atz S

At 28 THA9 A539 Junction BoxE ZH| ¢
Egololndez ZdldS ¢ F Eﬂz:gﬂ QeSS
go® ume g4 71 HlaEdc]as QA0 £
2% HAEFAAE ALLF gg\:].[l?] "}Eﬂ?i'_ﬁ'i*’ﬂ
Junction Box®l 287} 7]5%F @7HAY Cooling
Systemg 7lute 2 mHE 3 & g AEA 0 AE 25
Aok 28 62 AeA Y A2de] diH 2602

tholojadlg FEF Aolth OFF/Fe oA &
g3 Azgo] ONSlZ Main Relayel ¢]3) LOWH,
QFFAEHIZ Aolft) oju =7 e dzE
Aol

HIGHH,

G3E BT NS L&

| M_CFantox07F
W CRsnm=0FF

33 6, 28 AlAH AHO|E Co|o|aH
Fig. 6. Cooling System State Diagram

| CS_CFanHI < CSTH_CFanHi

CS_CFanLo >= CSTH_CFanLo

0_CFanLo=0FF
0_CFanHi=0FF

C3_CFanHi >= CSTH_CFanHI

0_CFanLo=0FF
0_CFanHi=0FF

0_Snsr2=0FF
L_CfanLoSig=0FF
L_CtanHiSig=0FF
CS_CFanLo < CSTH_CFanLo
CS_CFanHi >= CSTH_CFanHi

aails

0_CFanLo=0FF
0_CFanHi=OFF |

0_Snsr2=0N

O_CFanLo=0FF |
0_CFanHi=OFF

L_CfanLoSig=0N

0_CFanLo=0FF
0_CFanHI=OFF

L_CfanHiSig=0N

0Q_CFanLo=0FF
0_CFanHi=0FF

CS_CFanLo >= CSTH_CFanLo

0_CFanlLo=0FF |
0_CFanHi=0FF

C3_CFanHi < C3TH_CFanHi

0_CFanLo=0FF
0_CFanHI=0FF

0_Snsr2=0FF
L_CfanLoSig=0FF
L_CfanHiSis=0FF
CS_CFanLo >=
C3TH_CFanLo
CS_CFanHi < CSTH_CFanHI

HEUAS

0_CFanLo=0FF
0_CFanHi=0FF

0_3nsr2=0N

0_CFanlLo=0FF
0_CFanHi=OFF |

L_ClanLoSig=0N

0_CFanLo=OFF |
0_CFanHI=0FF

L_CtanHiSig=0N

0_CFanLo=OFF |
0_CFanHi=0FF

CS_CFanLo < CSTH_CFanLo

0_CFanLo=0FF
0_CFanHi=0FF

CS_CFanHi >= CSTH_CFanHI

O_CFanLo=0FF
0_CFanHI=OFF

J 7,912

HAE #o|A

Fig. 7. Existing Testcase

I 78 7)1&E

A A e
£E AL # 2§
T LOWH FHF

HANA AR

e

Bl 2E A o] 20|t
EAlo] 20 Fa AwsidE o33 2t o
FA4(0_Snsr2)7F OFF¢]
H-A414(1L_CfanLosig)®]
HIHGH= 2H5-o F-44(L_ClanHiSig)e] OFFe]x

OFFe]x
LOW

Ao} L= AAM(CS_CFanlo)?t LOWH ZHE71&2
(CSTH_CFanlo)®ct 23 HIGH®H2] 2ZAA(CS_
57| & E(CSTH_CFanH) 2 o}

CFanHi)7t HIGH#

o
e

A% dgde B 5

& OFFYe

epac

Generic State
Diagram

8

Specific State
Diagram

Decision
Factor

l Test Case |

Cause-Effect
Diagram

OH 8. HAE AojA M

.M I:!-)‘“

Fig. 8. Testcase Generation step

e




20138 28

=2X Hi13# M=

£ A4stE FAE BoFETh
011%401]»’\1 %Aﬂ%ﬁ(ﬂ i&ﬂolé EM

J;Jd

}O%:LF-“__E Hg3tl Decision TableE
Test CaseZ AT 29 99 Zo] AL 7
g H2E AoAZ AWEw TEH ZTh Post
Conditionol Al Ztzte] Bl=E Zzo] Y= Test
Conditionel Al Z+zte] ZAEe] o 9A 2%

A8t 4= 9)t}, TC1L Post Conditions He} 5274
A, Be] A, B 71 FLES UERH & a4
& and 2 239k A9 A HA g2EA 02
Abaht, Test Condition®) %ol whe} o &ka ok
k3l CoverageE Zte HAEFAOAE FET F 9
71& 449 v o2 HAEA LS FEYL T &4
Aoz Agte whd-E ALLHNE A5 T27HE O
3k g AEFA o] &

A8 4

=

Lt

=)
T

o =¥
T

o ZTB
= 6T

_ TestCondition  Expectaion Resull
[OI-FHH_OFF=F
i

FEROET=T

ERY] UTFaOFF=F

U

and DA

|
| |
|
|

OTFAIOFFF
E i
Wisrad Uresr |
{ |

£
i

: \

OTFALOFFF

| |
|

TOTFENOFF=F

and

a9, 2Y HElg ESt HAE AHo|A
Fig. 9. Testcase Using Model Transformation

V.8 E
2 =EdqME MDA WAUEY Hetds} 2dd
#714e Adsted, UMLY 2HoE thelojadle §
i HlaEA2S AT F23e AAUFE ALEA

o}, de 2dS 7)dto 2 &= REdE 4 |

% 4
As1o] eholel2e, 2925 delol2e, 23 A
2g dERds ¥ 4249 Bl 98 2¢ 39
et ol 7oz et 24 s HasAelx

£ A% A4 Fhsaith 293 71E TIAS) HAE
Aolzst A5 A4 A2EAC L] FAET O B
A44E WASE Zo| s FhHes Ha
£ 2883 10 2912

9 %5 1% ¢

o]

gl-j

(1] “OMG Unified Modeling Language Specification”
Version 1.4, September2001.

[2] “OMG Unified Modeling Language (OMG UML),
Superstructure”, Version 2.4.1, 2010.

[3] Hyun-Jeong Jo, Jong-Gyu Hwang “Analysis of
S/W Test Coverage Automated Tool & Standard
in Ralway System’ Joumal of the Korea
Academia-Industrial cooperation Seciety / Volll,
no.11, pp.4460-4467, 2010,

[4] Bart Broekman, Edwin Notenboom 2002, “Testing
Embedded Software”

[5] Dong-Kuk Ryu, Young-Chul Kim “Design and
Implementation of M&S Based Test Environment
for Interoperability Verification of Heterogeneous
Composite Embedded System” Journal of Korean
Institute of Information Technology, vol. 7, issue 2,
pp. 33-40, Apr 2000.

[6] “Eclipse Modeling Framework Project(EMEF)

[7] Stephan WeiBleder, Dehal Sokenou, (June 2008).
"Cause-Effect Graphs for Test Models Based on
UML and OCL” Treffen der GI-Fachgruppen TAV
und RE.

[8] Gary EMogyorodi, "Requirements-Based Testing -
Cause-Effect Graphing”.

[9] Woo, Su Jeong, (December 2012) “Metamodel
oriented Autornatic Test Case Generation Based on



(=]

M2M REHS 7|8e] UML AHICIE CHO|HOYM S ST HAEAHO|A XASZRE Hi7LIBO| BE HF

Transforming UML 241 Message-Sequence hitp://web,univ-pau.fr/ ecariow/contracts/simplified
Diagram via Cause-Effect Diagram” —state-machine. html

[10] Wooyeol Kim, Hyunseung Son, Junbeom Yoo,  [12] Eclipse ATL, http://eclipse.org/atl/
Young B. Park, R Youngchul Kim “A Study on  [13] Dong Ho Kim, Hyun Seung Son, Woo Yeol Kim,

Target Model Generation for Smartphone Robert Young Chul Kim “Test Case Extraction for
Applications  using Model  Transformation Intelligent Power Switch Heterogeneous Vehicles ”
Technique”. ITCS(Information Technology and Computer
[11] “Simplified State Machine Execution Verification” Science)2012
¥ 2 OF= 20121*’15 FR(uSUET|ER)e MEULR FHAATMHTS] 7| =HTLAIZ(2012-0001845)2}
LEET S B ATAEL] RGSELUIHULAHACE S HATHE Y

2 5 3359

« 20000 Minois Institute of Technology
(F&Ap
20008 ~ 2001 - LG A Fded T
4~ Embedded system %%

L2001 ~ B FeEE HFH
BEFA wF

<F

FHARL: HAE AsE ZU(TMM), dits AZE <FPARL: HAE A=k 22 (TMM), Yed= AZe
o} ML WHE HaE T2 BN ey de do] A EE 2Y sl B2, deed, mxys =
zd> Ed2 2, AR 39 BN e

= 134 =

http:/s
JIIBt

Ed;

Sang

] e
2o
ek
& A

A=te]

and ot
on obj
cannot
this of
groupir
of edg
qualitat
detecto;

Key W

Heaz
Az



Vol.13 No.1 February 2013

| The Journal of The Institute of |
 Internet, Broadcasting and Communication

e Wavelet Transformation
Joong—Hee Lim, Jong—Hong Shin, Inn—Ho Jee
Implementation of Intellectual Noninsertion Kegel Trainer Dal-Hwan Yoon, Sang—Ho Yeun, Byung—Mo Kang
The Performance Comparison of MMA and S—MMA Adaptive Equalization Algorithm for QAM Signal
Dae—So00 Kang, Seung—Gag Lim
Seung—Gag, Lim
Message Forwarding System based on User's Context Namyun Kim
The Design of Underground Utilities Management System based on Mobile Augmented Reality Technology
el R s L e e S i e e e et s e s a e i alsle sl e e AR 88 Jang—Mi Baek, In—Sik Hong
PAPR Reduction for WPM Schemes using Filter Design Schemes Kyu Seop Lee, Gin Kyu Choi
3D Analysis System for Copper Palate Defect Detection s« rrerrrastrnsssrrasenersnnrresanrrnnrrocisnts Choon—Suk Oh
Automatic 5 Layer Model construction of Business Process Framework(BPF) with M2T Transformation
Chae—Yun Seo, R, Youngchul Kim
b
: . Hyeong—Yun Lee, Seong—Oun Hwang, Beongku An
Implementation of Distributed Feedback Filters using Cascaded Gratings with Different Period Kwang—Chun Ho
A Study of Similar Blog Recommendation System Using Termite Colony Algorithm - - -Gi Sung Jeong, I-seok Jo, Malrey Lee
A Study on Correlation Interference Signal Cancellation Algorithm for Target Estimation in Multi Input Multi Output
R e e Rt s et i Kwan—Hyeong Lee, Woo—Young Song, Myeong—Ho Lee
The Impact of the Emotional Intelligence of Elementary School Students by Using Smart Devices Mee—Rhan Kwon
A Study on Prediction the Movement Pattern of Time Series Data using Information Criterion and Effective Data Length
Jin—Ho Jeon, Min—Soo Kim
or Networks
... Junyoung Heo, Hong Min
Sybil Attack Detection with Energy Efficiency in Wireless Sensor Networks-«eesrrrrroererrsrrmssrmssssnss Junyoung Heo
Implement of Hand Gesture Interface using Ratio and Size Variation of Gesture Clipping Region
Chang—Yur Choi, Woo—Beom Lee
on M2M Transformation
Dong—Ho Kim, R, Youngchul Kim
Edge Grouping and Contour Detection by Delaunary Triangulation
Sang-Hyun Lee, Byeong—Soo Jung, Je—Pyong Jeong, Jung—Rok Kim, Kyung-li Moon
A Minimum Cut Algorithm Using Maximum Adjacency Merging Method of Undirected Graph
------------ Myeong—Bok Choi, Sang—Un Lee
Optimal Algorithm for Transshipment Problem Sang-Un Lee, Myeong—Bok Choi
A Performance Study of Embedded Multicore Processor Architectures Jonghok Lee
Image Features Based Secure Access Control for Data Content Protection Sunju Ha, Daechul Park
A Surveillance System Using Images and Movement Detection Sensors Zhong—Yong Che, Sangchul Kim
Implementation of Facility Maintenance Management System using Smart Phones Young—Do Joo
A Study on the Voice Interface for Mobile Environment Soo—Hoon Kim, Jong—Young Ahn
A Study of License acquisition Method Supporting Mutual Compatibility of EPUB—based eBook DEM
Tae—Hyun Kim, Ho—Gap Kang, Yoon—Ho Kim, Seong—Hwan Cho
Radio Propagation Characteristics Analysis for Various Receiving Environments of Satellite Communication on Ka—-band
No—Uk Park, Joo—Seck Kim, Ju—Young Lim, Tae—Hyuk Lim, Chang—Hyun Yoo, Kun—Sup Kwon, Kyung—Seok Kim
Implementation of a dynamic high—performance Notch Filter for Power—Line Communications
Seong—kyun Shin, Byung—Jin Lee, Dong—Won Jang, Kyung—Seok Kim
A Study on Relative Positioning based on Acoustic Signal of Smart phone Jongtaek Oh
Social Phenomena and Challenges for Internet Fandom Culture
(Be Focussed on the Method of Link Value and Scalability for Korea Wave Fandom)
: s Jang—-mook Kang, You—-jin Song, Mi—Kyung Choi
Calculation of Dumping Vehicle Trajectory and Camera Coordinate Transform for Detection of Waste Dumping Position

Dong—Gyu Lee, Young—Dae Lee, Sung—Yun Cho

; Sun-Yong Jung, Dae—Soo Kang
A TDMA—-based Relay Protocol for Voice Communication on a Small Group

: Sangho Hwang, Chang—Hyeon Park, Byoungchul Ahn
Development of Location Information Service App Using an Open Source for Augmented Reality

................................................ R iiavne e e e e aong—01 Son, Bok—Gyu Joo
ote User Authentication Scheme for Multi—server Environment

..................... H}"llﬂg_ Kyu ‘Yang




