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Test Case Generation Strategy for Timing Diagram
Hongseok Lee' - Kihyun Chung™ - Kyunghee Choi™™"

ABSTRACT

Timing diagram is a useful tool for describing the specification of system, but there is no study for test case strategy of a timing
diagram. To solve this problem, we followed the steps to generate test cases from timing diagram in this paper. 1) We defined a timing
diagram formally. 2) We describe the method of transforming from a timing diagram model into a Stateflow model which has an
equivalent relationship between a timing diagram model and a transformed Stateflow model. 3) We generated test cases from a
transformed Stateflow model using SDV which is plugged in Simulink. To show that our approach is useful, we made an experiment with
a surveillance model and arbitrary timing diagram models. In the experiment we transformed timing diagram models into Stateflow models,
generated test cases from transformed Stateflow models using SDV, and analyzed the generation results. The conclusion that can be
obtained from this study is that timing diagram is not only a specification tool but also a useful tool when users are trying to generate

test cases based on model.
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on tick: tc1_timer = tc1_timer + 1;

[Door==Close] { Siren = OFF,

[Door==0pen}ftc1_timer = 0;

‘ 2 [Door==Close]
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[tc1_timer ==}559c && Door == Open}/

Siren=0N,

\ Ev_Siren /

(28 5) (28 4)ZFH BEE Stateflow 29
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Open"¢l gto] & =& AAo| H7| A% HZE Aoz F
Fo|t}, BT tey, tege T AWA BHAAY H2E
Aol A -_'-E;EO]_TL, teg~tepe MC/DCAHB 8]A] ol A <]
HAE #ola Egolrh, o] FolA teed} ten “tel_timer
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# |Type Model Item Description

1 |Decision |Chartst Surveillance."[Door==Close]” Transition: Transition trigger expression F

12 |Decision |Chartst Surveillance."[Door==Close]" Transition: Transition trigger expression T

3 |condition ;ﬁf:;;"’f“"am- IcLUmer >= 5%¢  |yranition: Condition 1, "tc1._timer >=_Ssec” T

‘4 |Condition ___L____g::rct}s;;un:reillance_' c1.tmer 2= Ssec Transition: Condition 1, "tc1_timer >=_Ssec” F

s i A i 5 M ey " "

5 |Condition [Shartst Suveilance CLIMEr>= 3% giion; Condition 2, “Door == Open” T

| e t i [tel i = = o g "

‘6 |Condition gr:r;wfur?ullame tel timer >= Ssec Transition: Condition 2, “Door == Open" F

7 |Decision Wﬁmjﬁ Transition: Transition trigger expression F

'8 |Decision szﬁ Transition: Transition trigger expression T

9 |Mede Chart st Surveillance."[tc1 timer >= Ssec  |Transition: MCDC Transition trigger expression with
&& Door .." Condition 1, "tc1_timer >=_Ssec” T

10 |Mcde Chart.st Surveillance.*[tcl timer >= Ssec | Transition: MCDC Transition trigger expression with
&& Door " Condition 2, "Door == Open” T

11 |Mede Chart st Surveillance."[tc1 timer >= Ssec Transition: MCDC Transition trigger expression with
&% Door " Condition 1, "tcl_timer >=_Ssec" F

12 [Mede Chart st Surveillance."[tcl timer >= Ssec  |Transition: MCOC Transition trigger expression with
&& Door .” Condition 2, "Door == Open” F

13 |Decision Erhf':“;f Survelllance."[Door==Open] tc1 tim Transition: Transition trigger expression F

14 |Decision —M—;@L—?ﬂ"&f Surveilance.”|Door==Open}/te1 UMy, .- Transition trigger expression T

15 |Decision —————;]—fh;?:f Suveillance *[Door==Close] / SIfef |y..on: Transition trigger expression F

16 |Decision *-——-—L—-]—“‘_:h;gpﬂ Surveillance “[Door==Close] / Siren Transition: Transition trigger expression T

17 |Decision |Chartst Surveillance State: Substate executed State "S0”

18 |Decision |Chartst Surveillance State: Substate executed State "S1°

19 |Decision |Chartst Surveillance State: Substate executed State "52°

20 |Decision fh(‘;;t;t Surveillance.”[Door==Close] / SEN |7,..ction: Transition trigger expression F

21 |Decision E‘n&r:tp Surveillance."[Door==Close] / Siren Transition: Transiticn trigger expression T
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(E 2> 2|9 Timing diagram220il CH&Hest case2| AiA Z3}
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