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Abstract : Most Android applications are being developed by one or a few person without profes

sional testing team. In such a poor development environment, applications may contain severe err

ors which may also affect the Android platform. In order to detect these errors, the behaviors of

Android activities should be identified by considering user—defined lifecycle as well as the syste

m-defined one. This paper proposes a method to generate test scenarios based on the both of u

ser—defined and system-defined activity lifecycle of Android GUI applications. The test scenarios

are generated by a state diagram extracted from the source code and are transformed into Jytho

n scribes by using GUI layout information for automatically performing testing.
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Table 1. List of internal function calling

Called  [Terminate

(Class_Name |Function_name L .
Destination [ Option

NoteList OnCreate()
NoteList OnCreateContextMenu() -
NoteList OnCreateOptionMenu()

NoteEditor

NoteList OnListlitemClick()

NoteList OnContextltemselected() NoteEditor
NoteList OnOptior lected() NoteEditor
NoteList OnOptior lected()

TitleEditor
TitleEditor  |OnCreate() -
TitleEditor |OnResume() -
TitleEditor  |OnPause() -
TitleEditor  |OnClickListener().OnClick() - finish()
INoteEditor _[OnCreate() -
NoteEditor |OnResume()
NoteEditor _[OnPause() -
NoteEditor  |OnDraw() -
NoteEditor |OnPrepareoptionOnMenu() -
NoteEditor _[OnOptiononltemselected().cancelNote() NoteList
NoteEditor |OnOptiononltemselected().SaveNote() NoteList finish()
NoteEditor [OnOptiononitemselected().deleteNote() Notelist | finish()

NoteEditor

OnCreate()
Notelist.OnlistltemClick()
Notelist.OnContextltemselect()
NoteList.OnOptionltemselected()

NotelList

OnCreate()
NoteEditor.OnClick(
TitleEditor.SaveNote)
TitleEditor.deleteNote()
Titlekditor.cancelNoteQ

finish

TitleEditor

OnCreate()
Notelist.OnOptionltemselected()

finish

a9 3. 223 E 7)H AEHE AEE
Fig. 3 Source code based Activity state

diagram
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( NoteEditor \

OnCreate()

Aok ey

NotelList =\ ®

Notelist.OnListitemClick()

NoteList.OnContextitemselect)
OnPause)

Notelist.OnOptionltemselected(
NoteEditor-OnClick0) finish

TitleEditor.SaveNoteQ \(ﬁ
TitleEditordeleteNoted TitleEditor
JitleEditor.cancelNote(. ;‘

HW OnCreateQ
Back % OnResume)
_Key OnDestroyed()
OnPause()

NoteList.OnOptionltemselected()

o]t z%,] DIECIR=] ngs]. Al—ﬂ]‘:
Fig. 4 State diagram considering Android
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OnResume()
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Table 2. Test scenario for customer defined

behaviors
1D Test Scenario
init — NoteList.OnCreate(] i
NoteList.OnListitemClick() - NoteEditor.OnCreate() nd
TSt NoteEditor.OnClick() - NoteEditor.finishi) -
NoteList.OnCreate()
init = NoteList.OnCreate(] -
NoteList.OnContextitemselect() - NoteEditor.OnCreate() g
TS2 NoteEditor.OnClick() - NoteEditor.finish() g
NoteList.OnCreate()
init — NoteList.OnCreate() —
NoteList.OnOptionltemselected() — NoteEditor.OnCreate() —
TS3 NoteEditor.OnClick() - NoteEditor.finish() -
NoteList.OnCreate()
init — NoteList.OnCreate() —
NoteList.OnOptionltemselected() - TitleEditor.OnCreate() -
TS4 TetleEditor.save() — TitleEditor finish() -
NoteList.OnCreate()
init - NoteList.OnCreate() —
NoteList.OnOptionltemselected() — TitleEditor.OnCreate() —
TSH TitleEditor.deleteNote() — TitleEditor finish() -
NoteList.OnCreate()
init - NoteList.OnCreate()
TS6 NoteList.OnOptionitemselected() — TitleEditor.OnCreate() —
TitleEditor.cancelNote() — NoteList.OnCreate()

£ 3. 4289 39 998

Tgd HaE Aye
Table 3. Test scenario considering system
defined behaviors

ID Test Scenario
init - NoteList.OnCreate(] -
TS1 NoteList.OnListitemClick() nd NoteEditor.OnCreate() nd
NoteEditor.OnClick() nd NoteEditor finish() nd
NoteList.OnResume()
init - NoteList.OnCreate() -
T2 NoteList.OnContextitemselect() > NoteEditor.OnCreate() >
NoteEditor.OnClick() > NoteEditor finish() >
NoteList.OnResume()
init > NoteList.OnCreate() >
NoteList.OnOptionltemselected!() > NoteEditor.OnCreate() >
TS3 NoteEditor.OnClick() > NoteEditor finish() >
NoteList.OnResume()
init > NoteList.OnCreate() >
TS4| NoteList.OnOptionltemselected() > NoteEditor.OnCreate() >
HW Back_key > NoteList.OnResume()
init - NoteList.OnCreate() -
TS5 NoteList.OnOptionltemselected() — TitleEditor.OnCreate() nd
TitleEditor.save — TitleEditor.finish() nd
NoteList.OnResume()
init - NoteList.OnCreate() -
TsH NoteList.OnOptionitemselected() e TitleEditor.OnCreate() e
TitleEditor.deleteNote() - TitleEditor.finish() -
NoteList.OnResume()
init — NoteList.OnCreate()
TS7| NoteList.OnOptionltemselected() — TitleEditor.OnCreate()
TitleEditor.cancelNote() - NoteList.OnResume()
init - NoteList.OnCreate() -
TS8| NoteList.OnOptionltemselected() e TitleEditor.OnCreate() g
HW Back_key — NoteList.OnResume()
NoteList.OnResume() — HW Back_key —
TS9 NoteList.OnDestroyed() — init
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Table 4. Test scenario including layout

information.
1D Test Scenario
init — NoteList.OnCreate(] i
TS1 ListView.Listltem. TextView e NoteEditor.OnCreate() ind
note_editor.Button_ok — NoteEditorfinish() nd
NoteList.OnCreate()
init = NoteList.OnCreate(] -
NoteList.OnContextitemselect() - NoteEditor.OnCreate() g
TS2 note_editor.Button_ok — NoteEditor.finish() -
NoteList.OnCreate()
init — NoteList.OnCreate() —
Ts3 NoteList.OnOptionltemselected() — NoteEditor.OnCreate() —
note_editor.Button_ok - NoteEditor.finish() nd
NoteList.OnCreate()
init — NoteList.OnCreate() —
T34 NoteList.OnOptionltemselected() - TitleEditor.OnCreate() -
title_editor.Button_save - TitleEditor finish() -
NoteList.OnCreate()
init — NoteList.OnCreate() —
TS5 NoteList.OnOptionltemselected() — TitleEditor.OnCreate() —
title_editor.Button_delete d TitleEditor finish() ind
NoteList.OnCreate()
init - NoteList.OnCreate() —
TS6|  NoteList.OnOptionitemselected() - TitleEditor.OnCreate() nd
title_editor.Button_cancel — NoteList.OnCreate() —

<EditText android:id= "@+id/title "
android:maxLines="1"
android:layout_marginTop= '2dp"
andreid:layout_marginBottern="154p"
android:layout_ width= "Wwrap_cantent”
android:erns="25"
android:layout_height=""Wrgn_content"
androidiautoText="trug"
android:capitalize = "sentences”
android:scrolHorizontally= "trve " />

<Button android:id= "@ +ud/ok"
android:layout width="Wwrap_ content”
andreid:layout_height= "wrap_content”
android:layout_gravity=""right"
android:text="@strirg/button ok
android:onClick= "onClickOk" />

EditText
- Ads:(215)

Button
#Axis : (EditTextright,
EditTextbottorn)
Id : @ +id/ok

(a) XML <
(a) XML file

(b) F=HH
(b) Layout
NEIHE] oo}y A Q4
zg H
Fig. 6 Layout component for Android Activity
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n

Idevice = connectiithDevica(

# Iretalls the Android package. Notice that this method returns a boolean,
[lso you can test

# to see if the installation worked
#device instailPackage{ CWU Iministrator#Desktop#Notepad-source |
1.3V otepad 1.3%note padw ik 7 Lapk)

ho

3 4 sets a varlable with the package’s internal name
package = ‘org.openintents notepad’

i sets a variable with the name of an Activity in the package
activity = ‘orgapanintents notepad NowePad

# sets the name of the component to start
runComponent = package + /' v activity

# Runhg the component
device startActivity(component= runomponent)
takeSnapshot

i 478 ice DOWN_AND_UP)
4.I#N1aneyﬂunners\eep(c 33
ECTATEIR T

device tourhfd30,760, MonkeyDevice DOWN_AND_UP)
#MonkeyRurmersleep(0.5)
takeSnapshot(

device tourhid30,760, MonkeyDevice. DOWN_AND_UP)
#MonkeyRunnerslesp(C.5)

takeSnapshat(

device touch@330,760, MonkeyDevice DOWN_AND_UP)
#MonkeyRunnersleep(C5)

takeSnapshotd

devics pressKEYCODE_BACK, MonkeyDevice. DOWN_AND_UP)Y

MonkeyRunneralerilAuto test is completed.”, "END', “Bxit"y

1% 7.Monkeyrunner® $3 AAE ~IHE

Fig. 7 Generation scripts for Monkeyrunner
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Contact Manager
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o J/
finish
~
( Contact Adder
OnCreate()
ContactManageraunchContactadder()
\Accoumentyr.accoumh’st[temch’ck() p,
finish
.Show Invisible Contacts (Only) ( Account entry B
ContactAdderrlisitemClick()
(N J

219 8. Contact Manager 538 3} 2 A=
Fig. 8 Contact Manager snapshot and state

diagram
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Table 5. Test scenario for Contact Manager

ID Test Scenario
init — ContactManager.OnCreate() —
TS1 contact_manager.listitem - ContactAdder.OnCreate() -
contact_adder.Button_save — OntactAdder.finish() -]
ContactManager.OnResume()
init — ContactManager.OnCreate() —
contact_manager.listitem - ContactAdder.OnCreate() —
contact_adder.listitem — AccountEntry.OnCreate() -]
TS2 account_entry.listitem — AccountEntry.finish() —
ContactAdder.OnCreate() - ContactAdder.finish() -
ContactManager.OnResume()
TS3[  ContactManager.OnResume() — init
(" WiF Direct Activity ) (Wi devicelit )
.— \(/{/?F(\':Ir)e:vt\'i)LVst.HWjack_keyo \?/?F(i:l')e\'rastz&cu'vi(yd\'rect_d\'scoverO

WiFiDevicedetail btOk)

NetworkSettinglist HW Back key(,

Network setting list
nCreate()
WIFIDirectActivitydevice_enable)
NetworkingSetting HW Back key0 e NetwroKing etting

UnlockSetfingHW Back key)
OnCreate() NetworkSettinglistitem
finish \Roamingcefig.btok() APNaming 5tk
finish if fig.btC: L APNaming bt il

WiFiDevicedetatil btCancel()
finish

WiFi device detail

OnCreate()
WiFiDevicelistlistitemClick(

finish

4 Unlock setting \ \RoamingConfigHW_Back key APNamingHW_Back ke,
R ] Tinish ] Thinish
Pattern H_Back keyd ( e —— 1 f AP naming ]

| OnCreate()
¢ .

PN s 870
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Table 6. Test scenario considering lifecycle of
WiFiDirectDemo
1D Test Scenario
init —  WiFiDirectActivity.OnCreate] —
Tsy | WFDirectView.btn_direct discover — WiFiDevicelist.OnCreate() ~ —
WiFiDeviceListView.list —  WiFiDevicedetail.OnCreate() ~ —
WiFiEdevicedetailView.btn OK —  WiFiDirectActivity.OnResume()
init —  WiFiDirectActivity.OnCreate)]  —
WiFiDirectView.btn_direct_discover ~— WiFiDevicelistOnCreate() ~ —
TS2 WiFiDeviceListView.list - WiFiDevicedetail. OnCreate() ~ —
WiFiEdevicedetailView.btn_Cancel — WiFiDevicelist OnResume() ~ —
WiFiDevicelist HW_Back_key > WiFiDirectActivity.OnResume!()
init > WiFiDirectActivity.OnCreate)] —
WiFiDirectView.btn_device enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list > NetworkingSetting.OnCreate() >
TS3 NetworkingsetView.list > RoamingConfig.OnCreate()
RoamingConfig.btnOk > NetworkingSetting.OnResume() >
NetworkingSetting.HW_Back_key > NetworkSettinglist. OnResume()
init > WiFiDirectActivity.OnCreatel() >
WiFiDirectView.btn_device enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list > NetworkingSetting.OnCreate()
TS4 NetworkingsetView.list — APnaming.OnCreate() —
APnaming.btnOk —  NetworkingSetting.OnResume()
NetworkingSetting.HW Back key —  NetworkSettinglist. OnResume!()
init —  WiFiDirectActivity.OnCreate(] —
WiFiDirectView.btn_device enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list —  NetworkingSetting.OnCreate() —
TS5 NetworkingsetView.list — RoamingConfig.OnCreate() ~ —
RoamingConfig.btnCancel —  NetworkingSetting.OnResume() —
NetworkingSetting.HW_Back_key —  NetworkSettinglist. OnResume!()
init —  WiFiDirectActivity.OnCreate(] —
WiFiDirectView.btn_device_enable —  NetworkSettinglistOnCreate() —
NetworkSettinglistView.list —  NetworkingSetting.OnCreate() —
TS6 NetworkingsetView.list — APnaming.OnCreate() —
APnaming.btnCancel —  NetworkingSetting.OnResume() —
NetworkingSetting.HW_Back_key ~— NetworkSettinglist. OnResume()
init —  WiFiDirectActivity.OnCreate(]  —
WiFiDirectView.bin_device_enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list - NetworkingSetting.OnCreate() —
TS7 NetworkingsetView.list — RoamingConfig.OnCreate() — —
RoamingConfig.HW_Back _key = — NetworkingSetting.OnResume()  —
NetworkingSetting.HW_Back_key — NetworkSettinglist. OnResume()
init —  WiFiDirectActivity.OnCreate]  —
WiFiDirectView.btn_device_enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list - NetworkingSetting.OnCreate() —
TS8 NetworkingsetView.list — APnaming.OnCreate() —
APnaming.HW_Back_key - NetworkingSetting.OnResume()  —
NetworkingSetting.HW Back key — NetworkSettinglist. OnResume()
init —  WiFiDirectActivity.OnCreate] —
WiFiDirectView.btn_device_enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list - UnlockSetting.OnCreate() -
TS9 UnlockSetting.list — Pattern.OnCreate() —
Pattern.unlock() i VPNSyssetting.OnCreate() ~ —
VPNSyssettingView.btnOk() — UnlockSetting.OnResume()
init —  WiFiDirectActivity.OnCreate] —
WiFiDirectView.btn_device_enable —  NetworkSettinglist OnCreate() —
TS10 NetworkSettinglistView.list e UnlockSetting.OnCreate() -
UnlockSetting.list e Pattern.OnCreate() -
Pattern.HW_Back_key — UnlockSetting.OnResume()
init —  WiFiDirectActivity.OnCreate]  —
WiFiDirectView.btn_device_enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list e UnlockSetting.OnCreate() d
TS UnlockSetting.list i PIN.OnCreate() e
PIN.unlock() i VPNSyssetting.OnCreate() ~ —
VPNSyssettingView.btnOk() — UnlockSetting.OnResume()
init —  WiFiDirectActivity.OnCreate) —
WiFiDirectView.btn_device_enable —  NetworkSettinglist.OnCreate() —
TS12 NetworkSettinglistView.list > UnlockSetting.OnCreate() >
UnlockSetting.list > PIN.OnCreate() >
PIN.HW_Back_key > UnlockSetting.OnResume()
init > WiFiDirectActivity.OnCreate)] —
WiFiDirectView.btn_device enable —  NetworkSettinglist.OnCreate() —
NetworkSettinglistView.list > UnlockSetting.OnCreate() >
TS13 UnlockSetting.list > Password.OnCreate() >
Password.unlock() > VPNSyssetting.OnCreate() >
VPNSyssettingView.btnOk() > UnlockSetting.OnResume()
init > WiFiDirectActivity.OnCreate() >
WiFiDirectView.btn_device enable —  NetworkSettinglist.OnCreate() —
TS14 NetworkSettinglistView.list ind UnlockSetting.OnCreate() nd
UnlockSetting.list — Password.OnCreate() i
Password.HW_Back_key — UnlockSetting.OnResume()
UnlockSetting.OnResume() — UnlockSetting.HW_Back_key =~ —
TS15 NetworkSettinglist. OnResume()
TS16 NetworkSettinglist OnResume()] — — NetworkSettinglist HW_Back_key ——
WiFiDirectActivity.OnResume()
WiFiDirectActivity.OnResume()  —  WiFiDirectActivity.HW_Back_key —
TS17 init
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