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News

» This is the last SELP lecture.
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Debugging Android Apps

In this lecture we consider debugging and testing our Android
apps, using the Android debugger and the Android Robotium unit

testing suite.

We follow an example due to Lars Vogel, available at
http://www.vogella.com/articles/AndroidDebugging/article.html
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The problem: our app should display a list of countries,
but it doesn't

5554:Android-14
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Getting started: Choose “Debug As”

800 Java - Countries/src/com/vogella/android/countries/MainActivity.java - ADT - /Users/stg/Documents/Teaching/SELP/2013/Workspace2
e REl R O Qi N @i A ERRRE T 'Q Quick Acc
[ Package Explorer ¢ & =10 project.properties [21 MainActivity.java 33 i Activity class CountryUtils.java = 0 5 outline
v Countries super(context, android.R.layout.simple list_ item_ 1, android.R.id.textl, items); # com.
v #src ¥ *® Main
¥ 4 com.vogella.android.countries } > G§F st
§ e e =
" . - protected void onCreate(Bundle savedInstanceState) {
b [J] DatabaseHelper java 2 super.onCreate(savedInstanceState); o
> @B gen [Generated Jay  New > // get list of countries
» EhAndroid 4.4 List<String> countries = Countrylltils.getCountries();
=
» E Android Private i OP€N F3
b Eassets Open With 3 // create and assign list adapter
» & bin Open Type Hierarchy Fa setlistAdapter(new StringlistAdapter(this, countries));
> (= exercises Show In NEW >
» L libs N protected void onListsItenClick(ListView 1, View v, int position, long id) {
v &ores {5 Copy #C String item - (String) getlistAdapter().get[tem(position);
b (= drawable-hdpi 2 Copy Qualified Name Toast.makeText(this, "Selected: " + item, Toast.LENGTH_SHORT);
’Bnrawable— pi % Paste sy T
drawable-mdpi
bgmmblg_m:‘ X Delete B> €0verride
; public boolean onCreatelptionsMenu(Menu menu) {
P dravable-xxhd) g g path > // create options menu
bB‘M“‘ Source T’s > getMenulnflater(). inflate(R.menu. main, menud;
(= menu - return true;
b (Evalues Refactor #T >

P (= values-swe00d]
P (= values-sw720d|
» =values-v11 ey Export...
b (>values-v1d

\c AndraigManifest.x|
Fhic launcher-webn  Declarations Pl 4 = @
[ proguard-project.t

ey Import...
ns Javadoe Declaration Console &3 LogCat &

References >

Search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope.

y i Refresh ages (no filters) (3
roject properties ges (no filters)
B project.prop: Assign Working Sets blla.android.couni | L' Time PID_ TID  Application Tag Text
I 11-12 09:50:29.303 1425 1425 com.vogella.andro. System.out  waiting for debugger t
I 11-12 89:50:29.503 1425 1425 com.vogella.andro. System.out  waiting for debugger t
Run As > 793 1425 1425 com.vogella.andro.. System.out waiting for debugger t
Debug As > 1993 1425 1425 com.vogella.andro.. System.out waiting for debugger t
Profile As » e rETEaeeTsy: 30,193 1425 1425 com.vegella.andro.. System.out waiting for debugger t
Validate T 11-12 89:50:30.483 1425 1425 com.vogella.andro. System.out  waiting for debugger t
I 11-12 09:59:30.603 1425 1425 com.vogella.andro. System.out  debugger has settled (
Team > D 11-12 99:59:47.143 1425 1425 com.vogella.andro.. dalvikvm GC_FOR_ALLOC freed 142
Compare With > ms
Replace With > I 11-12 89:59:47.143 1425 1425 com.vogella heap (frag case)
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Debug configurations

8006

Debug Configurations

rkspac:

L andr
sApp.java
ttils java.

-Helper jai
vity java |
i Java File

e Libraries

dpi
ipi
dpi
hdpi
xhdpi

0odp
20dp-lan

stxml
ob.png
eCcr.Ixt

Android Application

type filter text

¥ [77] Android Application

Jii Android JUnit Test

[ Android Native Application
[E]c/C++ Application
[E]c/C++ Attach to Application
[E]€/C++ Postmortem Debugger
[E]C/C++ Remote Application
[ Java Applet

[TJava Application

JuJUnit

- Launch Group

[Z, Remote Java Application

Filter matched 13 of 13 items

Create, manage, and run configurations

Name:  Countries

5] Android Target| = Common
Project:

Countries

Launch Action:
() Launch Default Activity
() Launch

() Do Nothing
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Switch to the “Debug” perspective to see new views such
as "Variables” and “Breakpoints”

droid /countries/MainActivity.java - ADT - fUsers/stg/Documents/Teaching/SELP/2013 /Workspace2

T e eom (Q, Quick Access ) J B |3}J_m: & poMs |35 Debug
o =8 variables ©g Breakpoints % R wEEg| Y=o |,
¥ MainActivity [line: 26] - onCreate(Bundle) |

) line: 2140
line: 2226
ntent) line: 135

- available [native method)

=0 2= Outline &3 HlENY e T=8
id.R.id. textl, items); # com.vogella.android.countries
v (& MainActivity
» G stringListAdaprer
< »onCreate(Bundle) : void
& onListshemClick(ListView, View, int, long) : vold
© .onCreateOptionsMenu(Menu) : boolean
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Stopping at a breakpoint in the onCreate method

Debug - Countries/src/com/vogella/android/countries/MainActivity.java - ADT - /Users/stg/Documents/Te

Cis ol IR SRS IS NS T T

& =8 variables Sg Breakpoints £3

35 Debug 53
¥ o Thread [<1> main] (Suspended (breakpoint at line 26 in MainActivity))
[E] <M does not provide monitor infarmationz
= MainActivity.onCreate(Bundle) line: 26
MainActivity(Activity).performCreate(Bundle) line: 5243
Instrumentation.callActivityOnCreate(Activity, Bundle) line: 1087
= ActivityThread.performLaunchActivity(ActivityThread $ ActivityClientRecord, Intent) line: 2140
ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226
= ActivityThread.access S 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135
ActivityThread SH.handleMessage(Message) line: 1397
ActivityThread SH(Hand|er).dispatchMessage(Message) line: 102
= Looper.loopl} line: 137
ActivityThread.main(String(]) line: 4398
= Method.invokeNative(Object, Object(], Class, Class[], Class, int, boolean) line: not available [native method]

¥ 2 MainActivity [line: 26] - onCreate(B

project.properties m MainActivity.java &3

super(context, android.R.layout.simple_list_item I, android.R.id.textl, items);

}

= E0verride
protected void onCreate(Bundle savedInstanceState) [
super.onCreate(savedInstanceState);

o

/# get list of countries
List<Strings countries = Countryltils.getCountries();

/# create and assign list adapter
setListAdapter(nen StringlistAdapter(this, countries));

}

< protected void onListsItemClick(ListView 1, View v, int position, long id) {
String item = (String) getlistAdapter().getItem(position);
Toast.makeText(this, "Selected: " + item, Toast.LENGTH_SHORT);

Software Engineer

Stephen



Assigning a value to the list of countries

800 Debug - Countries/src/com/vogella/android/countries /MainActivity.java - ADT - fUsers/stg/Docum

e GOy SRR UV S = e R A e e

?;‘&Debug 22 L ‘ ¥ =8 Variables g Breakpoints 52
¥ 4@ Thread [<1> main] (Suspended) & .2 MainActivity [line: 26] - on

[E] <VM does not provide moniter information>

MainActi nCreate(Bundle) line: 29

MainActivity(Activity).performCreate(Bundle) line: 5243
Instrumentation. call ActivityOnCreate(Activity, Bundle) line: 1087
ActivityThread.performLaunchActivity(ActivityThreadS ActivityClientRecord, Intent) line: 2140
ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226
ActivityThread.access$ 700(ActivityThread, ActivityThreadSActivityClientRecord, Intent) line: 135
ActivityThreadSH.handleMessage(Message) line: 1387
ActivityThread$SH(Handler).dispatchMessage(Message) line: 102

Locper.loop(} line: 137

ActivityThread.main(String(]) line: 4998

Method.invokeNative[Object, Object]], Class, Class[], Class, int, boolean) line: not available [native method)

project. [J] MainActivity.java &3
super(context, android.R.layout.simple_list_item_1, android.R.id.textl, items);
i

= @0verride
a protected void onCreate(Bundle savedInstanceState) {
2 super.onCreate(savedInstanceState);

/7 get list of countries

» List<String> countries = CountryUtils.getCountries();

/¢ create and assign list adapter
setlistAdapter(new StringlistAdapter(this, countries));

}

= protected void onlistsItemClick(ListView 1, View v, int position, long id) {
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Inspecting the value of the countries variable: an array of

empty strings ["",

ella/android/countries/MainActivity.java - ADT - /Users/stg/Documents/Teaching/SELP/2013 /Workspace2 )
: s e (Q J ﬁ|3}’]ava & DDMS |35 Debug
P ¥ =8 9= Variables 52 9 Breakpoints ‘ff 4 ¥ =0 =
Name Value |
e s MITALUVILY UU=03 L4330 100)
© savedinstanceState null

d, Intent) line: 2140
. Intent) line: 2226
lecord, Intent) line: 135

line: not available [native method]

android.R.id. textl, items);

countr

s
¥ a array
v[&0..99)
v a [0
& count
@ hashCode
o offset
o value
b oal

Stephen Gilmore

ArrayList (id=831945446560) |

Object[202] (id=831945508464)

“(id=831942433832)
0

0

0

(id=831942433864)
“(id=831942433832)

EhRRY e TonA
# com.vogella.android.countries
v (@ MainActivity
» G5 stringListadapter
< aonCreate(Bundle) : void
& onListsltemClick(ListView, View, int, long) : vold
@ ..onCreateOptionsMenu(Menu) : boolean

SE Outline &2




Problem identified: Restart the debugging session

800 Debug - Countries/src/com/vogella/android/countries /MainActivity.java - ADT - fUsers/stg/Docum
- Pe Qe Qe w0 | @ 5|23 HE- RS R
?;‘&Debug 3 L ¥ =8 9= Variables 52 9 Breakpoints
¥ 4@ Thread [<1> main] (Suspended) Name
¥ s

[E] <VM does not provide moniter information>
MainActivity.onCreate(Bundle) line: 32
MainActivity(Activity).performCreate(Bundle) line: 5243

savedinstanceState

Instrumentation.call ActivityOnCreate(Activity, Bundle) line: 1087 ¥ & array
ActivityThread. performLaunchActivity(ActivityThreadS ActivityClientRecord, Intent) line: 2140 MELL
ActivityThread.handleLaunchActivity(ActivityThread S ActivityClientRecord, Intent) line: 2226 vaw
ActivityThread.access § 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135 o count
ActivityThread$H.handleMessage(Message) line: 1397 @ hashCode
ActivityThread SH(Handler).dispatchMessage(Message) line: 102 of offset
Looper.loop() line: 137 gf value

b oal

ActivityThread.main(String[}) line: 4998
Method.invokeNative(Object, Object]], Class, Class[], Class, int, boolean) line: not available [native method] Lo e s s

project. [J] MainActivity.java &3

super(context, android.R.layout.simple_list_item_1, android.R.id.textl, items);

}

o  @verride
protected void onCreate(Bundle savedInstanceState} {
super.onCreate(savedInstanceState);

® b

// get list of countries
List<String> countries - Countryltils.getCountries();

/¢ create and assign list adapter
> setlistAdapter(new StringlistAdapter(this, countries));
}

= protected void onlistsItemClick(ListView 1, View v, int position, long id) {
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Entering the getCountries method

800 Debug - Countries/src/com/vogella/android/countries/CountryUtils.java - ADT - fUsers/stg/Docum

C e OOy T SR N I N = . Il TR E R A = s

%5 Debug 23 ¥ = B 4= variables 5 Breakpoints
¥ 4@ Thread [<1> main] (Suspended) Name

[E] <VM does not provide moniter information>

CountryUtils.getCountries() line: 16

MainActivity.onCreate(Bundle) line: 29

MainActivity{Activity).performCreate(Bundle) line: 5243
Instrumentation.callActivityOnCreate(Activity, Bundle) line: 1087
ActivityThread.performLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2140
ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226
ActivityThread.access$ 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135
ActivityThreadSH.handleMessage(Message) line: 1357

ActivityThread SH(Handler).dis patchMessage(Message) line: 102

Looper.loop() line: 137

ActivityThread.main(String[]) line: 4998

project.properties [J] MainActivity.java [3] Countryutils.java 53

/** Returns a list of countries known by Android */
= public static List<String> getCountries() {

// get available Android locales
3 Locale[] locales = Locale.getAvailablelocales();

/7 create a list of countries
ArrayList<String> countries = new Arraylist<String=();

/¢ iterate through all legales
for (Locale locale : locales) {

// get country display name
String country - locale.getDisplayCountry();

// add country if display name is not empty




Continue executing, looking for updates to countries

800 Debug - Countries/src/com/vogella/android/countries/CountryUtils.java - ADT - fUsers/stg/Docum
- > R SR N = 0 R R TT R R TR = =R
%5 Debug 23 ‘ ¥ = B 4= variables 5 Breakpoints
¥ 4@ Thread [<1> main] (Suspended) Name
[E] <VM does not provide moniter information> ¥ O locales
CountryUtils.getCountries() line: 22 v[5[0..89]
MainActivity.onCreate(Bundle) line: 23 v a (0]
MainActivity(Activity).performCreate(Bundle) line: 5243 » @ cachedToStringResult
Instrumentation. call ActivityOnCreate(Activity, Bundle) line: 1087 » @ countryCode
ActivityThread.performLaunchActivity(ActivityThreadS ActivityClientRecord, Intent) line: 2140 » @ languageCode
ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226 » @ variantCode
ActivityThread.access$ 700(ActivityThread, ActivityThreadSActivityClientRecord, Intent) line: 135 vall
ActivityThread$H.handleMessage(Message) line: 1397 » @ cachedToStringResult
ActivityThreadSH(Handler).dispatchMessage(Message) line: 102 » @ countryCode
Locper.loop() line: 137 ® = lanauaneCnde
af_NA

ActivityThread.main(String[]) line: 4998

project.properties [J] MainActivity.java [3] Countryutils.java 53

/** Returns a list of countries known by Android */
= public static List<String> getCountries() {

// get available Android locales
Locale[] locales = Locale.getdvailablelocales();

/7 create a list of countries
ArrayList<String> countries = new Arraylist<String=();

/¢ iterate through all legales
> for (Locale locale : locales) {

// get country display name
String country - locale.getDisplayCountry();

// add country if display name is not empty




Continue execution

800 Debug - Countries/src/com/vogella/android/countries/CountryUtils.java - ADT - fUsers/stg/Docum
- Ty R SRR (Tl S o IRl I [T T R AR = =L s
%5 Debug 23 ‘ =08 9= Variables 53

¥ 4% Thread [<1> main] (Suspended)

[E] <VM does not provide moniter information>
CountryUtils.getCountries() line: 25
MainActivity.onCreate(Bundle) line: 29
MainActivity{Activity).performCreate(Bundle) line: 5243
Instrumentation.callActivityOnCreate(Activity, Bundle) line: 1087
ActivityThread.performLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2140
ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226
ActivityThread.access$ 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135
ActivityThreadSH.handleMessage(Message) line: 1357
ActivityThread SH(Handler).dis patchMessage(Message) line: 102
Looper.loop() line: 137
ActivityThread.main(String[]) line: 4998

project.properties [J] MainActivity.java [3] Countryutils.java 53

/** Returns a list of countries known by Android */
= public static List<String> getCountries() {

// get available Android locales
Locale[] locales = Locale.getdvailablelocales();

/7 create a list of countries
ArrayList<String> countries = new Arraylist<String=();

/¢ iterate through all legales
for (Locale locale : locales) {

/7 get country display name
String country - locale.getDisplayCountry();

// add country if display name is not empty

Breakpoints
Name
¥ O locales
v[5[0..89]
v a0
» @ cachedToStringResult
@ countryCode
» @ languageCode
@ variantCode
vall
» @ cachedToStringResult
= countryCode

B o danananarada

v

v

v

af_NA
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A simple logic error is discovered: we want the country

name if it is not empty

Debug - Countriesfsrc/com/vogella/android/countries /CountryUtils.java - ADT - fUsers/stg/Docum

- it Q- Q-in | @3 eGP

O e

#;‘& Debug 2 ‘

¥ /@ Thread [<1> main] (Suspended)

[E] <VM does not provide monitor infarmation:

= CountryUtils.getCountries() line: 28

MainActivity.onCreate(Bundle) line: 29

MainActivity{Activity).performCreate(Bundle) line: 5243
Instrumentation.callActivityOnCreate(Activity, Bundle) line: 1087
ActivityThread.performLaunchActivity(ActivityThread $ ActivityClientRecord, Intent) line: 2140
= ActivityThread.handleLaunchActivity(ActivityThread SActivityClientRecord, Intent) line: 2226
ActivityThread.access$ 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135
ActivityThreadSH.handleMessage(Message) line: 1357

ActivityThread SH(Handler).dis patchMessage(Message) line: 102

Looper.loop() line: 137

= ActivityThread.main(String(]) line: 4998

project.properties [J] MainActivity.java [3] Countryutils.java 53
/7 create a list of countries

Arraylist<String> countries = new Arraylist<String=(};

// iterate through all locales
for (Locale locale : locales) {

// get country display name
String country - locale.getDisplayCountry();

/7 add country if display name is not empty
if (TextUtils.isEmpty(country)) {
countries.add(country);

}

Stephen

v =8

69= Variables &% Breakpoints

Name
¥ © locales
¥ [&[0...99)
v a0
» @ cachedToStringResult
= countryCode
» @ languageCode
= variantCode
vall
» @ cachedToStringResult
= countryCode

B = lanasanarada

v

v

v

af _NA




We are not able to swap in the new version of the code

Debug - Cou
- Q- w | e 4]

SIEELRT

tries/src/com/vogellafandroid/countries/CountryUtils.java - ADT - [Users/

Bl = s ol nie il -

Documents/Teaching/

/2013 /Workspa

Quick

> main] (Suspended)

5 not provide monitor informations
Jtils.getCountries() line: 28

vity.onCreate(Bundle) line: 29
vity(Activity).performCreate(Bundle) line: 5243

ntation. callActivityOnCreate(Activity, Bundle) line: 1087

B ] ¥ = B - variables 5 s Breakpoints

Name
¥ © locales
¥ [& [0...99]
¥ a (0]
» = cachedToStringResult
» @ countryCode

hread.performLaunchActivity(ActivityThread$ActivityClientRecord, Intent) line: 2140 » @ languageCode
hread.handleLaunchActivity(Activity Thread SActivityClientRecord, Intent) line: 2226 » @ variantCode
hread.accessS 700(ActivityThread, ActivityThread SActivityClientRecord, Intent) line: 135 vall

hreadSH.handleMessage(Message) line: 1397
hreadSH(Handler).dispatchMessage(Message) line: 102
cop() line: 137

hread.main(String()) line: 4398
R

ctivity.java [1] CountryUtils.java 52

Main,

ate a list of countries
ist<String> countries = new Arraylist<Strings

rate through all locales
ocale locale : locales) [

get country display name
ring country = locale.getDisplayCountry(};

add country if display name is not empty

8.0.6 Hot Code Replace Failed

(I TextUtils. isEmpty(country)) {
countries.add(country);

countries;

Some code changes cannot be hot swapped into a running virtual machine, such as
changing method names or introducing errors into running code.

The current target virtual machine [DalvikVM[localhost:8704]] from launch
[Countries] was unable to replace the running code with the code in the
workspace.

It is safe to continue running the application, but you may notice discrepancies
when debugging this application.

Reason:
The target VM does not support hot code replace

[_| Do not show error when hot code replace is not supported

| Terminate | | Disconnect | [ Continue |

Stephen Gilmore

Value
Locale[597] (id

Locale (id=831
“af" (id=831945
" (id=8319424
“af" (id=831945
“(id=8319424
Locale (id=831
“af_NA" (id=83
“NA" (id=83194

“af fid— 221045

2% outline &
# com.y

v® count
o ° get



We can terminate and relaunch this debugging session

|2 Copy Stack ®C
Find... HF

Drop To Frame

Step Into
Step Over F6
Step Return F7

i% Instruction Stepping Mode
+ 7 Use Step Filters

i Connect...
Resume Without Signal
Resume F8
Suspend

Terminate 38F2

~ Terminate and Relaunch

&4 Disconnect

Remove All Terminated
@, Relaunch
[@ Edit Countries...
5+ Edit Source Lookup...
®; Terminate and Remove
[ Terminate/Disconnect All

Properties

Resource Configurations >
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Success: a list of countries is displayed

5554:Android-14

Sitl i 10:00 | Peecenee

o0 o0

. Debugging Exercise e

Namibia
South Africa
Cameroon
Ghana
Ethiopia

World
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Software testing

A test framework called Robotium is available for testing Android
applications. Using Robotium we can automate tests of Android
apps, and collect statistics on which tests passed and which tests
failed, using the JUnit test framework.
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Import

® Eclipse File Edit Run Source

Navigate Search Project Refactor Window Help

Robotium and make an instance of Solo

5 8 am |

800

Java - TestProject/src/com/testcalculator/TestApk.java - Eclipse SDK - /Users/stephengilmore/Docu

mid & (=SR-S R N

v

[# Package Explorer 82 . gujunit| = 5. ¥ = 8

7,2 TestProject
e
[ com.testealculator
AT] TestApk java
_@ TestApk
$F LAUNCHER_ACTIVITY_FULL_CLASSH
45 launcherActivityClass
$F TARGET_PACKAGE_ID
B
a solo
& TestApk()
<a setUp0 : void
@ tearDown() : void
@ testDisplayBlackBox( : void
e‘69«\ [Generated Java Files)
£ com.testcalculator
[1] Rjava
=\ Android 2.3.3
-E android.jar - /Users/stephengilmore/Docu
=\ Referenced Libraries
(o robotium-solo-3.4.1.jar
i assets
= bin
= res
<1 AndroidManifest.xml
= classes.dex
|2 resources.ap_
3 TestProject.apk
i res
(= drawable -hdpi

T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Stephen Gilmore Softwa

B G| ®@ 7y |52 S| 1| & F G

1] TestApk.java &3

» 1S TestProject b 58 src b [} com.testcalculator b {D Testapk b & Testapk(

Y

package com.testcalculator;

~rimport com.jayway.android.robotium.solo.Solo;
import android.test.ActivityInstrumentationTestCaseZ;

@Suppressfarnings("unchecked")

public class TestApk extends ActivityInstrumentationTestCase2{

private static final String TARGET_PACKAGE_ID="com.calculator";

private static final String LAUNCHER_ACTIVITY_FULL_CLASSNAME-"com.calculator.Main

private static Class launcherActivity(lass;

= static{

try
{

launcherActivityClass - Class. forName( LAUNCHER_ACTIVITY_FULL_CLASSNAME);

} catch (ClossNotFoundException e){
throw new RuntimeException(el;

}

1

“public TestApk()throws ClassNotFoundException{
super( TARGET_PACKAGE_ID, launcherActivity(lass);
1

private Solo solo;

Si@0verride
protected void setUp({) throws Exception

solo = new Sola(getInstrumentation(),getActivity());

1




Write a void method whose name begins with “test”

® CEclipse File Edit Run Source Navigate Search Project Refactor Window Help 5 8 am |
anon Java - TestProject/src/com/testcalculator/TestApk.java - Eclipse SDK - /Users/stephengilmore /Docu
mikg & B ld [0 |8 G| @ |52 4B W] H-F G
[# Package Explorer 82 . gujunit| = 5. ¥ = 8
¥, TestProject » 1S TestProject b 58 src b [} com.testcalculator b {D Testapk b & Testapk(

¥ Bsrc ¥

¥ [ com.testealculator
"mTes(Apkjaua “ipublic TestApk()throws ClassNotFoundException{

¥ {3 Testapk
' LAUNCHER_ACTIVITY_FULL_CLASSH
45 launcherActivityClass
i TARGET_PACKAGE_ID

super ( TARGET_PACKAGE_ID, launcherActivityClass);
i

private Solo solo;

B E@0verride

o solo protected void setUp{) throws Exception

& Testapk() {

< 5etUp0 : void solo = new Solo(getInstrumentation(),getActivity(D);
@ tearDown() : void }

@ testDisplayBlackBox( : void

¥ 28 gen [Generated Java Files)

¥ £ com.testcalculator

b [1] Rjava

¥ =i\ Android 2.3.3

» @ android.jar - /Users/stephengilmore/Docu
¥ =i Referenced Libraries

¥ o robotium-solo-3.4.1.jar

“public void testDisplayBlackBox() {
//Enter any integer/decimal value for first editfield, we are writing 10
solo.enterText(Q, "18");

//Enter any interger/decimal value for first editfield, we are writing 2@
solo.enterText(l, "20");

//Click on Multiply button
solo.clickOnButton{"Multiply");

i assets
¥ (= bin //Verify that resultent of 10 x 2@
P = res assertTrue(solo.searchText("208"));
<1 AndroidManifest.xml| }
= classes.dex
=i@0verride

= resources.ap_
3 TestProject.apk
v i res
¥ = drawable-hdpi

e

Stephen Gilmore

public void tearDown(} throws Exception {
solo. finishOpenedActivities();
}
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Run as an Android JUnit test

d Eclipse File Edit Run Source Navigate Search Project Refactor Window Help D <5 8 am |
80060 Java - TestProject/src/com/testcalculator/TestApk.java - Eclipse SDK - /Users/stephengilmore/Docu

=% |a |8 0t | #@r|® | 18-E- ooy
55 T = B [0 Testhplejava 5
» |

fE' TestProject © 7T ~yoject b g8 src b [} com.testcalculator b {D Testapk b & Testapk(
v s New >
¥[8 com.testealcul GO INtoO
¥ [T] TestAplc jay X . £ TestApk()throws ClassNotFoundException]
v 3 TestApk Open in New Window (TARGET_PACKAGE_ID, launcherActivityClass);
" sfiaun  Open Type Hierarchy Fa4
f .
g laure Shown XHEW PR soto solo;
TARG
L) Copy 2C ige
o solo E= Copy Qualified Name cted void setUp() throws Exception
& TestA 7 Paste 8V
asell g ¢ new Sola(getInstrumentation(),getActivity());
¥ Delete =
@.tearD
- © st Byild Path P ¢ void testDisplayBlackBox() {
¥ & gen [Generated Ja Source T HS p Er any integer/decimal value for first editfield, we are writing 10
'EEm.testcalcul Refactor ~®T p EnterText(d, "18");
» R.java
¥ =), Android 2.3.3 - er any interger/decimal wvalue for first editfield, we are writing 2@
» (& androld jar - “;ﬂ Import... anterTexk(l, "28");
v mi Referenced Librar  E23 EXPOIt...
¥ (s robotium-sola :k.Dn Multiply bUtt?n
%;sels Q:gb Refresh F5 clickOnButton("Multiply");
(= bin Close Project Ly that resultant of 18 x 20
P Evres Assign Working Sets... ETrue(solo. searchText("200"));
121 AndroidManif
 casescer MU " 1 Android Application
[ resources.ap_ Debug As 4 .2 Android JUnit Test
. @Tes(Prmecl.ap' Team > 3 Java App|El NEXA
¥ & res Compare With > icati C
v = drawable-hdpl [1] 4 Java Application X )

O
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The emulator appears

® emulator Window P B am |
OO0 5554:1P2_Google_10_AVD

Java - Tes| @B.O)LO)
= ag a
il & od % O Q| 8
[% Package Explorer | Ju JUnit 33 =]
com.testcalculator. TestApk - testDisplayBlackBox -

e BB | @ -

Runs:  1/1 B Errors: 0 B Failures: 0

i wl B 946

o

¥ L] com.testcalculator. TestApk [Runner: JUnit 3]
E] testDisplayBlackBox

Drag apps to your Home screen.

Touch & hold an app in the
Launcher until it vibrates.

— T
= Failure Trace e

Stephen Gilmore Software Engineering



The app under test launche

!’ emulator Window

rer

ulator.TestApk

1/1

B Errors

TestApk (R

5554:1P2_Google_10_AVD

= ull @ 9:46

Stephen Gilmore Software Engineering Large Practical



Values are entered in the fields
BB am |

5554:1P2_Google_10_AVD

i emulator Window
Java - Tes| @)
mitd B | g O Q| B
[# Package Explorer | Ju Jtnit 53 =0|@|
com.testcalculator. TestApk - testDisplayBlackBox = »d
HE & Q./ [CRER] /
Runs: 1/1 B Erors: 0 O Falures: 0 Enter two values and click on Calculate to multiply
them.
|| com.testcalculator. TestApk [Runner: JUnit 3
Enter First Number

J=] testDisplayBlackBox

Enter Second Number

0.00

= Failure Trace B
-~ .
Multiply
Software Engineering Large Practical
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These values have been entered programmatically
PGB am |

5554:1P2_Google_10_AVD

i emulator Window
Java - Tes| @)
mitd & i |t O Qur | B
|2 Package Explorer | Ju JUnit 53 =8| @ ;E il
com.testcalculator. TestApk - testDisplayBlackBox = »d
HE & Q./ [CRER] /
Runs: 1/1 B Erors 0 O Failures: 0 Enter two values and click on Calculate to mult
them.
|| com.testcalculator. TestApk [Runner: JUnit 3
Enter First Number

J=] testDisplayBlackBox

10

Enter Second Number

0.00

= Failure Trace B
-~ .
Multiply
Software Engineering Large Practical
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The button click also is performed for us
PGB am |

5554:1P2_Google_10_AVD

i emulator Window
Java - Tes| @)
mitd & i |t O Qur | B
[# Package Explorer | Ju Jtnit 53 =0|@|
com.testcalculator. TestApk - testDisplayBlackBox = »d
o BR | m - d
Runs: 1/1 B Erors 0 O Failures: 0 Enter two values and click on Calculate to mult
them.
|| com.testcalculator. TestApk [Runner: JUnit 3
Enter First Number

J=] testDisplayBlackBox

10

Enter Second Number

200.0

= Failure Trace B
-~ .
Multiply
Software Engineering Large Practical
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All tests passed (there was only one)

® emulator Window

P H am |

Java - Tes| @)

i E i 0 G
[% Package Explorer | JUnit 52 =0
Finished after 11.394 seconds A4
e BB | @ [EN

Runs:  1/1 B Errors: 0 B Failures: 0

» ic] com.testealculator. TestApk [Runner: JUnit 3] (11.85

€

Failure Trace

Stephen Gilmore

¥

5554:1P2_Google_10_AVD

Drag apps to your Home screen.

Touch & hold an app in the

Launcher until it vibrates.

Software Engineering



If some failed, we can see which

® emulator Window

P H am |

Java - Tes| @)

il Eod ld % O G
[% Package Explorer | JUnit 52 =0
Finished after 11.394 seconds A4

e BB | @ -
Runs:  1/1 B Errors: 0 B Failures: 0

¥ ic] com.testealculator. TestApk [Runner: JUnit 3] (11.85
fi] testDisplayBlackBox (11.851 s)

€

ET
Failure Trace s

Stephen Gilmore

¥

5554:1P2_Google_10_AVD

B 946

Touch & hold an app in the
Launcher until it vibrates.

Software Engineering

Drag apps to your Home screen.




Software testing

A testing framework such as Robotium allows us to formally
document a series of tests which we expect our app to pass. These
are embedded in the code of the test harness. After every change
to our code we can re-run the test harness and check that all tests
still pass.

Automating testing in this way can turn a boring manual task
which is a chore to do into a simple automatic task which is easy
to re-run and operates entirely without human intervention.
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