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A Test Case Generation Method Based on Activity
for Android Application Testing

T

Minhyuk Ko" - Yongjin Seo™ - Sangpil Yun™ - Hyeon Soo Kim

ABSTRACT

Smartphones have features that users feel free to install/delete the program they want. Their emergence makes many developers rush
into the Smartphone application development market. Thus, developing good applications quickly is becoming even more intense competition
in the market. Because, however, the application development and deployment procedures are simple in the Android environments and
anyone can participate in the development easily, applications not validated thoroughly are likely to be deployed. Therefore, a systematic
approach that can verify Android-based applications with fewer burdens is required. In this paper, we propose a method that generates
automatically GUI-based testing scenarios for the Android applications. The automated test scenario generation can reduce the time which

the developer spends on testing, thus it can improve the productivity of the development in the testing phase.
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Fig. 6. Example of Combined Test Cases
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Table 2. Extracted Information from Source Code and XML Layout

Table 3. Event/Event Listener for View Class

Information

o Activity class name

o [ntent

e Event Listener of GUI component
e Intent call method

Source Code

e List of GUI components
v/ GUI component ID
v GUI component Type
v/ GUI component properties

XML Layout

52 thl oHE|d|E[of] TSt GUI ¥ A

222m=9 XML #lojop$o 2 RE ARE 53 e
HaE Aolx RS 9slM GUI 9& +AFH HiE
Aol2g AN YalME FE58 AR Alole BAE T
o}stod ok skth GUI o] H2E Ao|xg A7 93

e

A o[WlE Alo]e] o]E #A Mwk oljz} t}E2 HEH]E
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Etojof CIHE HAE AolAE AT 4 dr) waA F
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AE 4T 5 A B¢ B Pol EAser At o
b & 8S FPsh= slo] GUI Welv, Fig. 73 22
TEE e
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IntentActionType o=
“+hiavigation c =
+Result omponen 0.1
+Finish “+componentID: String

1 e “+componentType: String | TParentComponent

Activity

~activityName: Strin 0.* L=
Intent 1 x L °

+ntentID: String
“+HntentType: IntentActionType

‘D‘ 1

1
DataField

+dataName: String ~reventD: String
+dataType: String +eventType: String

+usedintent Event

+eventSource

Fig. 7. Structure of GUI Map
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Fig. 8. Structure of Ticket Reservation Application
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Table 4. Group Event in JoinActivity

Group ID Event Sequence
Gl KEl — KE2 — KE3 — CEl
G2 KE4 — KE5 — CE2

£ HIAESH| 215t A

EIHIEl 7I8to] HIAE AHOIA M4 2 687

<GUIMap applicationName="Ticket Reservation">

<Activity activityName="JoinActivity">
<Components>
<Companent componentID="idCheckButton" :omponentT)pe "Button" />
<Compaenent componentlD="joinButton” componentType="Button" />
<Component componentID="cancelButton" componentType="Button" />
<Companent compaonentID="termsButton" componentType="Button" />
<Companent componentID="idEditText" componentType="EditText" />
<Component componentlD="passEditText" componentType="EditText" />
<Compenent componentlD="passCheckEditText" componentType="EditText" />
<Component componentlD="phoneEditText" componentType="EditText" />
<Component componentID="addressEditText" componentType="EditText" />
</Components>
<Intents >
<Intent intentID="inStart" intentType="Finish" />
<Intent intentID="inConfirm" intentType="Navigation" />
<Intent intentID="finish" intentType="Finish" />
</Intents>
<Events>
<Event eventiD="CE1" eventSource="idCheckButton" eventType="Click">
<UsedComponent componentiD="idEditText" />
<UsedComponent componentiD="passEditText" />
<UsedComponent componentiD="passCheckEditText" />
</Event>
<Event eventID="CE2" eventSource="joinCheckButton" eventType="Click">
<UsedComponent componentiD="phoneEditText" />
<UsedComponent componentiD="addressEditText" />
<UsedIntent intentID="inStart" />
</Event>
<Event eventID="CE3" eventSource="cancelButton" eventType="Click">
<UsedIntent intentID="finish" />
</Event>
<Event eventlD="CE4" eventSource="termsButton" eventType="Click">
<UsedIntent intentID="inConfirm" />
</Event>
<Event eventlD="KE1" eventSource="idEditText" eventType="Key" />
<Event eventlD="KE2" eventSource="passEditText" eventType="Key" />
<Event eventID="KE3" eventSource="passCheckEditText" eventType="Key" />
<Event eventID="KE4" eventSource="phoneEditText" eventType="Key" />
<Event eventlD="KE3" eventSource="addressEditText" eventType="Key" />
</Events>
</Activity>

</GUIMap>

Fig. 9. GUI Map of JoinActivity
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Table 59 22

Table 5. GUI Event Test Case for JoinActivity

TestCase ID Event Sequence
GT1 Gl — G2
GT2 Gl — CE3
GT3 Gl — CE4
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Table 6. Combined Test Case for JoinActivity

TestCase 1D TestCase
TC1 <LT1, GT1, &>
TC2 <LT1, GT2, &>
TC3 <LT2, {D, GT1}, &>
TC4 <LT2, {2, GT2}, &>
TC5 <LT3, &, &>
TC6 <LT4, {GT3, GT1}, &>
TC7 <LT4, {GT3, GT2}, &>
TC8 <LT5, GT3, &>
GUL oMIE HI2E Aolzt AP 4YF7] H2E A
ojzoll WEHH, WEAZZ] A GUI oWIE HAE 7
ol2~7t gl Aol TR Er) QHE HAE Ao
A HgHek Aol gle Aol FHeR Fuh GUI o
E B2E Aoart 99 Aol HAE BrdA A

o my of 24 (= [N
flo ri o
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2 TC7+ Fg. 107 22 359 Ay 2]
WA, AU 7L e AR AEE A3 doh g o
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CE4el o3 ztd e A ET) o] Fo & thA] &%)
2 ZAZEY, ojuf= GUI o[HIE HAE Ao]2x GT27
At GT29 oWE 58°& “KEl — KE2 —
CE1 — CE3"¢] €t} GT2& 354 Agugrt %
gz Agd5y gaert Frdd 22 dEnEY &
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Fig. 10. Test Scenario for TC7
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HAE Aol~ TCTS Fig. 113 L HAE I==2 A
gdxo] HAEE 433t} Fig. 119 HAE IE=E 29
E

A Al-&3k= ActivityInstrumentationTestCase29t H2~E X
A A9 =20 Robotiume ©]-&3ke 2AJskaict. Aslx ol
Ento g HAE FAo|art HAEY] uio] 7z oHIEZ
SR TS HAE WA =S 2ttt okl ZEo
Kol EventGl(), EventCE3(), EventCE4()7} sjd-¥ ). €
2E F3 Aas #Rlety] AsiA Assert FrE A
ol HEHIEIS T2 eV SuA WAENERA 2 ¢
g AEHER ASENEA 55 IR EE St

public woid testCase87() throws Exception
Log.i{"TestCase", "TestCase?");

Assert.assertEquals(JoinActivity ACTIVITY STATE RUNNING,
getActivity().getActivitystate());

ff a1
EventGl("TSWay5IkK&", "ToiFEemD9a™);
Assert.assertEquols(getActivity().getCheckBit(), true);

[/ CE4

EventCE4();

Thread.sleep(l888);

solo.assertCurrentActivity("Navigate”, “Neticefctivity”);

Thread.sleep(l088);

Assert.assertEquals(JoinActivity ACTIVITY STATE_STOP,
getActivity().getActivitystate());

// Back to JoinActivity

solo.goBack();

Thread.sleep(1668);

Assert.assertEquals(JoinActivity. ACTIVITY STATE RUNNING,
getActivity().getActivityState());

[/ a1

EventGl("gbEzkwG4nn", "PTigl3IKGs");

Assert.assertEquols(getActivity().getCheckBit(), true);

/f CE3

EventCE3();

Thread.sleep(2808);

Assert.ossertEquols(JoinActivity ACTIVITY STATE_TERMINATE,
getActivity().getActivityState());

Fig. 11. Test Method for TC7
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Finished after 169.172 seconds

Runs: 8/8 H Errors: 0 B Failures: 0

a EE MNexus_S [emulator-5554] [Runner: JUnit 3] (169.408 s)
4 fi] cnu.sealab trainreservation test JoinActivityTest (169.408 )

el testCaseD1 (22.009 <)
EE] testCase02 (14477 5)
el testCaseD3 (23.956 <)
E] testCase04 (18380 )
el testCase05 (5.476 g)

gE] testCasel6 (383045
el testCase07 (31.356 )
gE] testCase08 (15450 )

Fig. 12. Test Result for JoinActivity
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