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MOBILE TEST AUTOMATION

Test Automation vs. Mobile Test Automation

Software Test Automation provides real benefits
at large, complex and long term projects.

It replaces entire teams of manual teat
testers and save time of testing process. =¥

S

But it is not about Mobile projects:

. they are short term -
 not so huge

« don't have large manual QA team

 mobile technologies changes too fast — automation need
continuous support

I
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MOBILE TEST AUTOMATION

EPAM successful experience

EPAM has successful experience with
Mobile Test Automation — it was successfully
delivered to several mobile projects (1I0S and
Android)

. Mobile Test Automation was fully integrated into
development and testing process

. Autotests were run automatically using Continuous
Integration system with providing reports

. Tests can be run in parallel mode against different
devices with different parameters (screen resolution,
etc.) at the same time
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MOBILE TEST AUTOMATION

Test Automation Tools

EPAM has experience of using the following
tools for Android and 10S:

« Autotests for Android were implemented using
Robotiom and MonkeyRunner (or their extended
combitation)

« Autotests for iOS were implemented using
PhoneMonkey and UIAutomation

.
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MOBILE TEST AUTOMATION

Automation Tools evaluation

Before start of using MTA at real projects we
conduct detailed evaluation of different test
automation tools both for Android and 10S:

. Android: the evaluation was done for tne following
tools: Robotium, monkeyrunner, SeeTest
. I0S: PhoneMonkey, UlIAutomation, UlSpec
B
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MOBILE TEST AUTOMATION

Evaluation report

Example of the evaluation report
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N Evaluation area Robotium Rank | Notes

1 [Record and Playback Record not supported, good playback 4.86 4.86

2 |Object identification Practically full object identification supported 6.50 6.7

3 |Verification/Control Points |High support of verification and control points 8.00 8

4 [Test Data handling Full support 9.80 | 9.8;5;7

5 |Reporting Full support 10.00 |9;10;10

6 |Scripting Rather high support 8.14 7;7;7

7 [Environment Very good environment 9.17 | 9;8.5;7

8 |Extensibility Not so good extensibility 4.25 6;6

9 |Licensing/Support Open source, good future 10.00 | 10;9;9
TOTAL 7.86

N Evaluation area monkeyrunner Rank | Notes

1 [Record and Playback Good record and playback 7.71 3;3

2 |Object identification Good supported, identification by images and IDs 8.00 1;2;2

3 |Verification/Control Points |Rather high support of verification and control points 8.00 4

4 Test Data handling Full support 9.80 9;10

5 |Reporting Full support 10.00 | 10;10

6 |Scripting Not so good support 7.71 5;6;6

7 [Environment Rather good environment 8.83 8

8 |[Extensibility Not so good extensibility 4.25 6

9 |Licensing/Support Open source, good future 9.00 6;6
TOTAL| 7.71
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MOBILE TEST AUTOMATION

EPAM Mobile Project - Cost Tracking Center

Customer
EPAM Systems e

Cost Tracking Center provides ability to create and to report
about different kinds of payments, which can be compensated
by the company: expense reports, business trips, purchase ordert

il Carrier 3G 10:32 AM

Invoices and etc. cTC

Dmytro Korzhyk
Project Specifics e
CTC is inner EPAM project, which is constantly developed and — [fJf = s v
supported, grows and gets many new features. S prodicive emwonmant kr o
Specifics of mobile version: e
» Allows to control records in CTC remotely \uiia Zigangirova
« Allows to add any photo or scan of the document from e saom e

Status: Closed

the phone directly to the record R o o
« Automation on Android

MTA Specifics
Initially CTC was created as WEB-Application. Then CTC
migrated to iPhone and Android.
* Robotium was used for Test Automation to reduce the testing
time
BN
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MOBILE TEST AUTOMATION

Robotium - Android Test Automation

Robotium is Ul Test Automation framework for Android
Ilts benefits and main features:

opensourse

use Java and JUnit

robotium

work with Android elements natively
can run tests in parallel mode against several devices

project is developing rapidly and support all Android
versions

Robotium Autotest is an Android application
(Instrumentation) which is installed into the device and run
there

source code of the application under test is not needed

I
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

Things, we need to create autotests with
Robotium:

* robotium-solo-xxx.jar — actual version of
Robotim library, can be downloaded from
Google code

» Eclipse IDE with Android Development Tools
(Android SDK also should be installed to the
system)

* Source code of the application under test
(AUT), or *.apk-file, but the signature should
be the same. Or we can use android debug
key

I
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

1. Application Under Test: Add

source code of the application
under test to Eclipse Workspace
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res
12 AndroidManifestxml
build_apks.cmd
1al build.xml
1l lintaxml
|5 NEWS
|=| preguard.cfg
project.properties
|=| README
= WhatsMew
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

2. Create new Android Test Project using Eclipse wizard. In a “Choose
a project to test” category specify already existing AUT project

3. Go to just created project — “Properties”
— “Java build path” — “Libraries”. Add

downloaded robotium-solo-xxx.jar to the e
project libraries

@ Java Project
B Java Project from Existing Ant Buildfile

22 Android Application Project
@ Android Project from Existing Code
i g ; aicc]

= Android Test Project|
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

4. Test case: in our test we will login to application

and check, that we done it successfully

e N
1. Start application

ol O @@ e 1220

e ——
LA O s B s B e, S

s A\
2. Enter credentials

ol | 056 @@ e 12:220

e ——
L s W, O o

mikita_kharytonenka

<B”am> Excellence in Software Engineering

-

3. Press “Sign in”

0 @ e 1219

\

f 4. Check, that

welcome page is
opened

>

<BPAM> mobite cTC  Logout i
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MOBILE TEST AUTOMATION

Robotium How To: Creating simple autotest

5. Create test class for our first test like this

public class CtcSimpleTest extends ﬂctivityInstrumentationTestCaseZkMgiEEiew> {

private|Solo solo; Test class should extends from
ActivitylnstrumentationTestCase2

public CtcSimpleTest() { [

Class Solo contains all Robotium
functionality — methods click, touch,
drag, type, etc. — like class
DefaultSelenium in Selenium

super(MainView.class);
}

@0Override

ity ()); |

public void setUp()| {
solo = new Solo(getInstrumentation(), getAc
} In the Constructor we should
pass the class of the View, which

@Override starts first in our application

public void tearDown()| throws Exception {
solo.TinishOpenedActivities();
}

JUnit setUp and tearDown methods.
Should contain accordingly:
- creating of the Solo object
- closing of the all opened activities

I
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

6. Create test method in the class

public void|testLoginToCtcl)=¢f

solo.typeText(1l, "mikita_kharytonenka");
solo.typeText (@, "345ERTdfg");

According to JUnit, name of the
test method should start from
“test”

solo.clickOnButton("Sign in");
solo.waitForText("Mobile CTC", 1, 10000);

We identify editboxes by their
indexes (or numbers) on the
screen — 1st editbox, 2"d editbox,
etc. Also we can use other type of
identification — EditText Android
class

index (number).

screen.

Buttons are identified by their labels. They also can de identified by

After pressing the button, we are waiting for text appear on the next

BN
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

/. Running test: test can be run against real
device or emulator (it should be created first)

Android OO0 0

10:25 6 (=D

s o ®mOA D
EEAE
[*I—@FH—F—I“I—T*T SoOvVa)
Q wle [r |7 |v vl | B
f—l—(—[—(—f—l—[_'(

ey
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o
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MOBILE TEST AUTOMATION

Robotium How To: creating simple autotest

To run test go to test project,
choose “Run as” — “Android JUnit

Test”

At the emulator or device you will
see, how test performs
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= Java - cte-test/src/com/fepamy/ctc/automation tcSimpleTest java - Eclipse

milhd 8 M-
[# Package Explorer &3 g JUnit
> 52 cte
a2 cteotest
PR Mew
4 GoInto
Open in New Window
Open Type Hierarchy
Show In
=| Copy
2 Copy Qualified Name
2 Paste
# Delete
3= Build Path

Source

Refactor

Export...

% bE

o Refresh
4 Close Project
q

d Assign Working Sets...
[_ Run As

B Debug As

tr

Profile As

Team

Compare With

Android Tools

File Edit Run Source Mavigate Search Project Refactor Window Help

Restore from Local History...

EBENd B-0-Qr HE-  ®F
= v = D MainCtcService.java ] ExpenseRepol

package com.epam.ctc.automati

import android.test.ActivityIr|
import android.wview.KeyEvent;

import com.epam.mer.ctc.views)
import com.jayway.android.rob

F4 8
A Shiftew 9 public class CteSimpleTest exti
t+ Shift+W » °
ot 11 private Solo solo;
trl+
public CtcSimpleTest() {
e super(Mainview.class)
T+ 1
Delete
@verride

3
Alt+Shift+5 »
Alt+Shift+T »

public void setUp() {
solo = new Solo(getIng

@override
public void tearDown() thr

solo.finishOpenedacti
H

public void testloginToCt
if (seclo.searchText("H
solo. sendKey (KeyE

¥

|
2 Android JUnit Test 'Ep
—
Loty G 4
» | [ 4Java Application Alt+Shift+X, )
»| Ju 5 JUnit Test Alt+Shift«X, T i
HC 6 TestNG Test Alt+Shift=X, N

Run Configurations...

v
TR com.epam.mer.ctc (Session Filter)
Canfigure , CTCTest
Properties Alt+Enter
4 mn 3
4 n L3
o® cte-test
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MOBILE TEST AUTOMATION

Robotium - class Solo

getCurrentViews() : ArrayList<View= - Solo |3
getEditText(int index) : EditText - Solo

getEditText(String text) : EditText - Solo

getEditText(String text, boolean onlyVisible) : EditText - Solo
getlmage(int index) : ImageView - Solo

getlmageButton(int index) : ImageButton - Solo
getString(int resld) : String - Solo

getText(int index) : TextView - Solo

getText(String text) : TextView - Solo

getText(String text, boolean onlyVisible) : TextView - Solo
getTopParent(View view) : View - Solo

getView(int id) : View - Solo

getView(Class<T> viewClass, int index) : View - Solo
getViews() : ArrayList<View= - Solo

getViews(View argl) : ArrayList<View> - Solo

goBack() : void - Solo

goBackToActivity(String name) : void - Solo

hashCode() : int - Object

isCheckBoxChecked(int index) : boolean - Solo
isCheckBoxChecked(String text) : boolean - Solo
isRadioButtonChecked(int index) : boolean - Solo
isRadioButtonChecked(5tring text) : boolean - Solo
isSpinnerText5elected(String text) : boolean - Solo
isSpinnerText5elected(int index, String text) : boolean - Solo
isTextChecked(String text) : boolean - Solo
isTeggleButtonChecked(int index) : boolean - Solo
isToggleButtonChecked(String text) : boolean - Solo
notify() : void - Ohbject

notifyAll]) : void - Object

presshMenultem(int index) : void - Solo

Class Solo provides us |
with great amount of ‘
methods, like

« scrolling
typing

touching
dragging

getting text and other
properties

presshMenultem(int index, int itemsPerRow) : void - Solo

pressSpinnerltem(int spinnerndex, int iternIndex) : void - Solo
scrollDown() : boolean - Solo

scrollDownList(int index) : boolean - Solo
scrolllistToBottom(int index) : boolean - Solo
scrolllistToTop(int index) : boolean - Solo

scrollTeBottom() : veid - Solo

scrollToSide(int side) : void - Solo

scrollTaTop() : veid - Solo

scrollUp() : boolean - Solo

scrollUpList(int index) : boolean - Solo

searchButton(String text) : boolean - Solo
searchButton(String text, boolean onlyVisible) : boolean - Solo

searchButton(String text, int minimumMumberOfiatches) : boolean - Solo IE
1 | b
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MOBILE TEST AUTOMATION

Robotium - Advanced features

Also Robotium has some interesting features,
which allow to do our test more flexible and
convenient for analyzing results

When we use emulator, we can set the orientation and test
both landscape and portrait mode

solo.setActivityOrientation (ActivityInfo. SCREEN_ORIENTATION_LANDSCAPE) ;

e TSR [TA R T
o w e Jn v Jufs o [o
15 o Je Jo s [y i [o [
@z e Iv 1o v jw |, |ol]
P PP —— s o
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MOBILE TEST AUTOMATION

Robotium - Advanced features

Robotium allows us to take screenshots anywhere in the
test (both for Emulator and Device) and save it to device
iInternal memory or SDCard or Emulator

solo. takeScreenshot () ;

0%
!¢ 1215

Logout .",
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MOBILE TEST AUTOMATION

Robotium - Advanced features

solo.waitForLogMessage (String logMessage) - waiting for

message from Android Logcat, which can be performed by other
application or etc. - one more function, allows to do test more flexible

E.‘u Problems | TestNG ¥ Tasks =3 Progress | Bl Console BE Outline D LogCat &2 =8

Saved Filters + o= Search for messages. Accepts Java regexes. Prefix with pid:, app:, tag: or text: to limit scope.
All messages (no filters) (108)

com.epam.mer.ctc (Session Filter) _LEVEI AL Gpelication dag U= &
CTCTest iT 09-26 12:15:44.¢ COl.epam.mer.ctc Zygote Zygote: pid 20972 has INTERNET permission, then set capability
CAP_WET RAW
D 09-26 12:15:45.343 col.epam.mer.ctc ACRR Retrieve application default SharedPreferences. =
D 09-26 12:15:45.353 COMm.epam.mer.cte LCRR Set OnSharedPreferenceChangelistener.
com.epam.mer.ctc ACRA ACRA is enabled for com.epam.mer.ctc, intializing...

col.epam.mer.ctc Looking for error files in /data/data/com.epam.mer.ctc/files

com.epam.mer.ctc GC_EXTERNAL ALLOC freed 3495 cbjects / 216960 bytes in 55ms

D

D

I epam.m ctc Initialisation of er

I 09-26 12:15:45.823 CcOm.epam.mer.cte Job manager observing started

D 09-26 12:15:45.833 col.epam.mer.ctc C2DMESSAGING register()

D 09-26 12:15:45.838 COMm.epam.mer.cte C2DMESSAGING register() done

I 09-26 12:18:54.683 com.epam.mer.ctc SoapAuthenticaticnSer login to s Host [hostName=htt] /pmcpct.epam. com, webLogi
in=EEPMMER_USER, webLogicPassword=kfmvddiusg]

E Authenticationdob Exception:

E Authenticationdob 1. £pam.Mer. ctc.network. soap. exceptions. M kServiceExceptic
08t is unresolved: pmcpct.epam.com:443

E 0 12:18 Authenticationdob 1. EpEM.MEer . . Zuthenti ionSer
e.login(SoapRuthenticationService.ja

E 2:18:54.943 20372 21018 com.epam.ler.ctc Ruthenticationdob

‘ n 3 4| . 3

I
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MOBILE TEST AUTOMATION

Robotium - Advanced features

Logging different actions in the test:

Log.i("CTCTest", String.format("Type '%s' into login", userName)) ;

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

Level Time PID TID Application Tag Text

I 09-27 16:42:06.855 356 382 COM. Epam. mer.ctc CICTIest Iype 'mikita kharytonenka' into login

I 09-27 16:42:07.9035 3568 362 COM. epam.mer.ctc CICTest Type '345ERTdfg' into password

I 09-27 1g:42:10.27% 356 382 COM. Epam. Mer . Ccte CICTIest Press 'Sign in' button

I 09-27 16:42:13.473 356 362 COM. epam.mer.ctc CICTest Successfully logged in

I 09-27 lge:42:14.905 356 382 COM. Epam. mer. cte CICTIest Go to 'Expense Reports' section

I 09-27 16:42:15.965 356 382 COM. Epam. mer.cto CTCTest Sleep more 500 milliseconds...

I 09-27 16:42:17.605 356 382 COM. Epam. mer. cte CICTIest Sleep more 500 milliseconds...

I 09-27 16:42:19.135 356 382 COM. Epam. mer.cto CTCTest Sleep more 500 milliseconds...

I 09-27 16:42:38.154 356 382 COMM. epam.mer.cte CICTest Expense Report 'draft' is sucecessfully found

09-27 16:42:06.855: I/CTCTest(356): Type 'mikita_kharytonenka' into login

09-27 16:42:07.905: I/CTCTest(356): Type '345ERTdfg' into password

09-27 16:42:10.275: I/CTCTest(356): Press 'Sign in' button

09-27 16:42:13.475: I/CTCTest(356): Successfully logged in

09-27 16:42:14.905: I/CTCTest(356): Go to 'Expense Reports' section

09-27 16:42:15.965: I/CTCTest(356): Sleep more 500 milliseconds...

09-27 16:42:17.605: I/CTCTest(356): Sleep more 500 milliseconds...

09-27 16:42:19.135: I/CTCTest(356): Sleep more 500 milliseconds...

09-27 16:42:38.154: I/CTCTest(356): Expense Report 'draft' is successfully found

BN
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MOBILE TEST AUTOMATION

Robotium - combination with monkeyrunner

Main disadvantage of Robotium — it can’t work with different Applications in on
test — if your application call another one (like Camera) — Robotium cant “see” it

and press any buttons there.
Our workaround — use monkeyrunner tool to perform this action — click on the

Camera button to take picture.

com.android.monkeyrunner MonkeyvEunner, MonkevyDevice
device = MonkeyBRunner.waitForConnection()
device.touch(l15, 215, 'DOWW LND TF'}):;

How it works: 51,
3. Monkeyrunner Python script is run by SSH command
and performs at the device

Unix machine or Windows
machine with OpenSSH

1. Develop tests and upload it to device

2. Test runs at the device and connect to machine via SSH

I
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MOBILE TEST AUTOMATION

Robotium and Continuous Integration

Version System

) 2 =

Developer —— |

| | SEH| .

_ Commit code

ﬁ Bugs TS

Continuous

iR 1 Integration
= Service
& >

Test Automation:
Engineer 4

Bad result

Tests run against
different devices
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MOBILE TEST AUTOMATION

CTC - Automation Tests Coverage

Not all functionality were covered by autotests. Firstly, we analyzed test cases
and decided, what we will automate.

There were several cases which we decided not to use automation due to
manually we spend rally less time then creating autotests

100 A
Total 90 -
coverage, %
80 -
70 -
60 -
50 A
40 -
30 A
20

10 A

0

B Functional ™ |ntegration & GUI
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MOBILE TEST AUTOMATION

Mobile Test Automation - Benefits

As for time saving — graph shows us how much time were saved comparing
manual and automated test running

Network
Leaks
Templates
Attachments
B Automatically
Actions ® Manually
Filters

Login

Smoke

0 5 10 15 20 25t. hrs
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About Speaker

Mikita Kharytonenka
<6pam>

Senior Software Test Automation Engineer

Email: mikita kharytonenka@epam.com
Skype: mikita_kharytonenka
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