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Abstract—Mobile application development is fast emerging
area in software development. The testing of thédilmo
application is more significant and there is lot tfols
available for testing mobile applications partictia for
Android and iOS. In this paper we review the figmiicant
testing tools for Android and iOS, such as Robotium
Ranorex, Appium, MonkeyTalk and UlAutomator. Rainoti
supports test case developers to write functioatesy and
acceptance test scenarios and simulate Black Bsiingefor
android application. Ranorex is mainly used for Gelting

in windows which also supports mobile and web based
application. Appium is a cross platform, which all to
write test against multiple platforms using the safPl.
MonkeyTalk test from simple “smoke test” to sopbéded
data-driven test suites. UlAutomator is a testiragrfework,
which ensures an app to meet its functional reguéests
and achieve a high standard quality.

Keywords—Appium, MonkeyTalk, Ranorex, Robotium,

Ul Automator.

l. INTRODUCTION
Automation testing simplifies the testing effort thvia
minimum set of scripts. The Automation Tester is a
technical specialist (a tester or software develppeho
enables the software creation, debugging and supyor
operational state test scripts, test suite and stoiolr
automated testing. Test Script is a set of insimactwhich
automatically check for certain piece of softwarest Suite
is a combination is test scripts to test a pardicydiece of
software and Test Run is a combination of testpterand
test suites which depends on the objectives pursumeda
possible tool for automated testing. The testudes testing
objective, methods of testing new functions, tatede and
resources required for the project, and testingrenment.
The test strategy describes about the product @skiest
level and suggests which types of test to be pmddrand,
which entry and exit criteria apply.
Mobile application testing is the process by which
application softwareleveloped for hand held mobile devices
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is tested for its functionality, usability and cétency!.It
can be manual or automated type of testing. Apixina
can either be installed or pre-installed from melsibftware
distribution platforms. Android Lint, Find Bugs, Meryx
and Monkop are some of the testing tools for amtroi
Android Lint is used to point out potential bugsdan
performance problems, Find bugs is an open sollvcary
for static analysis in java code, Maveryx is anoaudted
testing tool for functional, regression, GUI fordaoid and
data driven testing for android mobile applicatidMonkop
is android tuning advisory and testing cloud. Thaper
reviews these tools in detail and compares theopagnce.
Test strategy contains primarily three levels afitey: unit
testing, integration testing and system testingit tasting
isolates and analysis each individual part of thegmm
which finds the problems in the early developmeytle
which includes both bugs in the programmer’s
implementation and missing parts of the speciftoatinit.
The failure location is easily traced if the teatld. It is
commonly automated or can be performed manually.
Integration testing combines individual software dules
and test them as a group. It occurs in betweéntesting
and validation testing. The verification of functad,
performance and reliability requirements on majesign
items (i.e. group of units) are exercised throudeirt
interfaces using black box testing. There are wfie types
of integration testing: big bang, top down and dwttup.
The goal is to detect inconsistency between théwsoé
units, that are integrated together (called assagels) or
between any of the assemblages and the hardware.
System testing takes input of all the integratechponents
that have passed integration testing and also acdtaystem
that integrate itself with any applicable hardwasestem.
The testing is performed on the entire system éndbntext
of a Functional Requirement Specification (FRS) and
System Requirement Specification (SRS), wheresiistéhe
design and its behavior. The goal is to detectasfeithin
the “inter assemblages” and its system.
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I. AUTOMATION TESTING
Automation testing performs thesoftware verificatio
automatically by using initializatiorgxecution analysis and
delivery of results. In software testintest automation i
used to compare actual outcomes with predictedoouss
and it is speciasoftware to control the execution of te. It
can run fast and frequently for software produciith
extensive maintenance life. In automatinew test cases are
generated continuously and can be added to ex
automation in parallel to the delopment of the softwa.
In progress with the software projestvironmer, test cases
need to be modified for extended period of 1 in both
manual and automated testivghile deciding th test cases
it priorities the automation, based walue Test cases with
high value and low effort should be automated. It allows
test cases with lownoderate effort in setting up the t
environment and developing the automation prais best
suited for automationrAutomated regression test ensures
continuous system stability and functionality aftérange:
to software whichlead to shorter development cyc
combined with better quality software. It allowsethest
execution without user interaction, which guarant
repeatability and accuracy. Test automation all
performing different types of testing -effectivelynct
efficiently.

[l AUTOMATION TESTING TOOLS OF
MOBILE APPLICATION

3.1 Robotium
Robotium isUl automation framework for android. It a
free tool, used ¥ individuals and enterprise. Roboti
supports test case developers to write functiostesy anc
acceptance test scenarios, spanning multiple ah
activities. The language used inobotium is Javi
programming and JUnit test framework, the framewisr
createdto make it easy to write powful and robust
automatic Black Box test cases for android appboatin
Robotium, black box testing simulates alautomates user
interaction such as touching, clicking, text entapd any
other gesture possible on a touch deit does not work ol
Web or Flash apps.
The Fig.3.1.1 explains the data flaiagram for Robotiurr
The test case developer has to create a sampleaw and
by request add APK file. Now APK file is uploadedtiv in
Robotium as well as Android device. The jar filegded tc
JUnit with Robotium framework. Start the record
process, where for each action done by user a@rded
along with screenshotsd run the test case. Finally it w
generate the report.
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Treate a

sample test

Fig. 3.1.1. Data low diagram forRobotium

Disadvantage: Robotium cannot work with differe
application on test (i.g clicking only on the application
under testing. Examplef the userusing a camera, tries to
take snapshot it fails.

Accuracy: Robotium allows to testing an element by
clicking the resource ID, which provides more aete
element identification and recogniz elements by the
content.

API: It containing methods for getting vievclicking views,
waiting views. Itis more comple, which provides better
control over the testing.

BENEFITS: Robotium work with android devices native
and run test in parallel mode against several @svin tes
cases source code of application is not ne:

3.2 Ranorex

Ranorex is testing tool and testing framework, \ul
supports script less way of working and coding béjtees.
It is mainly used for GUltesting in windows which also
supports mobile and wetbased application. Ranorex
provides fast and intuitive to set test cases, @lifi@nctions
used in SUT and gives us extra ability to createlaust
regression testingIt uses standard programming langu
such as C# and VB.NET as b:

Ranorex supportsross browser testing where web testin
possible cross platform mobile application and image be
recording as addition to the standard object réngrdvhich
makes it most powerful on the SUT applicat It support
testing on Java,Win32, MFC obj, WPF, .NET and many
other third party controls that run on windows sys The
unique characteristics cRanorex is it has the ability to
package a test case into EXE file, which makesa#tyeto
integrate and activate within some other toolshie loca
testing lablt allows everyone to generate an executable
and to review results in separate report file askiy The
Fig.3.2.1 explains the architecture of Ranorex: w
Ranorex test suite starts make sure Android devi
connected to PC draptop, then the user upload an A
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file, simultaneously it also install in mobile degs. Now
new test solution is created and recording protestartec
and recorded steps are analyzed in the action. tRle the
process it will generate a test report.

Clreate a

sample test case

Fig. 3.2.1. Ranorex ihitecture

OBJECT IDENTIFICATION: Ranorex offers Ul element
repositoryto arrange and organize all Ul elem¢, which is
used in automationRanorex spy tool simplifies, creatil
and editing Xpath expressions usindedicated path edit,

contained in Ranorex Studio.

REUSABILITY: Ranorex studio IDE provides click and

function to ensure reusability of test actions &hdelement
with a team of technical skill levels.

SUPPORT TECHNOLOGIES:Native iOS and Native
android app, Mono Touch, Mono for android, Phong,(
mobile web testing fordS, Windows mobile apy

3.3 Appium

Appium is a cross platform, which allows to writest
against multiple platforms (i0OS, android), using tbame
API and enables code reubetween iOS and android t
suites. It is an open source tool for automatintjve app,
mobile web apmnd hybrid application on iOS and andi

platforms, where Native appare written using iOS
android SDK, Mobile web apmae web apps accessed ig

a mobile browser, Hybrid apperapper around web vie- a
native control which enables interaction with thesh
content.

Appium can be tested on simulators (iOS, FireFox!
emulators (Android) and real devices (iI0S, Andn
FireFoxOS). It is a fre¢ool and supports Android versir
2.3 and above. The programming language used inuAp
is Java, C#, Ruby and others which are used in Dféler

Library. Appium utilizes Web Driver interface foredt
running. It can control Safari and Chrome on mo
devices, which allows testing in mobile websites gt
Appium.
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Fig. 3.3.1.Data Flow Diagranfor Appium

The Fig3.3.1 shows data flow diagram for Appium. Appi
use UlAutomator to automate the apps. UlAutomasor
framework that is developed kAndroid developer to test
Android user interface. When a test script is ek
Appium sends the command to UlAutomator or Seleidd
Bootstrap.jar plays as TCP server, which is useskttal the
test command in order to perform the action on At
device using UlAutomator or Selendroid. Appit
implements Mobile JSON Write Protocol; it contr
different mobile device behavior such as installiog
uninstalling.

3.4 MonkeyTalk

The MonkeyTalk is an open source, simple to use
powerful functionalesting tool. It automates test for nati
mobile and hybrid iOS, Android apps it work withah
devices and emulators. The MonkeyTalk test frompter
“smoke test” to sophisticated d-driven test suites. It
creates one test for iOS and Android if paeterized test is
used.It consists of two primary components: MonkeyT
IDE and MonkeyTalk Agent The MonkeyTalk IDE is an
eclipse based tool. It records, plays, edits andages
functional test suites for iOS and Android appliicas
running on simulatrs, emulators and devic

The MonkeyTalk Agents are libraries for iOS and Aoid,
which is linked into applications to be testedislinstalled
in iOS app or Android app or both for cross platidesting.
The agents enable applications to record aplay
MonkeyTalk commands. Each command performs a
interface action or verification step.
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Fig. 3.4.1: Data Flow Diagramdr Monkeytall

The Fig.34.1 explains the data flow for MonkeyTaStart
the MonkeyTalk IDE and create new test project.
application is installed and it is connected to kxtar,
simulator or hardware via HTTP, then press the nk
button and start using an apfiter performing all action
using app, press stop butt Now automation process
started and if user needs to play an app again
MonkeyTalk Android agent is used for playback optidhe
test report is generated.

3.5 UlAutomator

UlAutomator is a testing framework provided by Gledg
Android. The teshg ensures an app to meet its functic
requirements and achieve a high standard qualityctwis
to be successfully adopted by usdiise manual approach
Ul testing is to perform a set of user operationghe targe
app is performed in automated way and verify i
behaviors which is time consuming, tedious and error pr
It allows torun test fast and reliable in a repeatemanner.
The automation of Ul tests with AndroiStudio is to
implement test code in a separAtedroid test folder. In tes
code Ul testing framework is used to simulate 1
interaction on the target app, to perform testamks, whict
covers specific e scenarios. The Android P-in for
Gradle builds a test code depend on the test ¢bep,load:
the test app on the same device as the targe The Types
of automated Ul tests: Testing Ul for single app diesting
Ul for multiple app.

Testing Ul for single app:Ul testing framework like
Expresso allows program to simulaiser actions and te
complex intra-app user interactionshe test verifies th
target app behaves as expected when a user perf@
specific action or enters a spfex input in its activities It
checks the target app whether it returns a cotdéaiutput
in response to user interactions in the app aigt. It also
verifies the behavior of interactions between défe use
apps or between user apps and system
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Uses: It works on all android applications, includi
Google’s install apps such as Settings, Conland Phone
etc. Testing android applications efficientby creating
automated functional Ul test cases run againsticjn on
one or more devices.

Create the SApo
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Fig. 3.5.1: Data How Diagram for Uiautomator

Pros: It is simple and takes less time to implement
UlAutomator test is easy because it handles asynas
events like Toasts, dialog and aler

Cons:lt works only from Android version 4.

The Fig.35.1 explains data flow diagram for UlAutomat
There are three steps in UlAutomator. First creatap| for
testing. Second prepare the test, where environiseet for
application and create test using UlAutomator viewdird
run the test.

V. IMPLEMENTATION
4.1 Robotium
It automatesandroid scenarios. After installi Robotium
Recorder select an APfile and click newRobotium test
(recording process start. The Recorder records all the
actions given by useand save the file. In Robotiur
recorded stepsan be editedAfter recording process click
finish button. Run the tey; now Robotium Recorder
launchesmobile application in devic and execute the exact
sequence recorded before. When executis finish,
Robotium close the application in mobile devi Robotium
recorder is shown belofig.4.1.1.
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Fig 4.1.1. Robotium Recorder

4.2 Ranorex
In Ranorex Recorder mobile or desktop or web rengres
possible. Choose mobile recording and add an AR fi
click record button in the Recording dialog box.tekf
clicking the Record button a running recording E@sss
indicated in the Ranorex Recorder toolbar. Duriecprding
all actions of the automated test are performétshown in
the Fig.4.2.1.

After recording process is stop by pressing stojoby the
action table appears. In order to display outpdtera
recording process press Play button. It will geteera test
report, whether the test run success or fails.

An: anorex St strator) £ =

Fig. 4.2.1. Action Table Updates During Recording Process

4.3 Appium

In Appium to start recording process click Appium
Inspector, the dialog box will appear. Choose tb#oa to

be performed, which is display on the left sidelef dialog
box. Now click Record button.

The new window will appear after recording butta i
pressed as shown in the Fig.4.3.1. After recorgingess is
stopped, go to eclipse and paste all the stepshwarie
recorded in the Appium Inspector and import using
selenium. Launch the Appium server and run java
application, it will generate the output.
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Fig. 4.3.1. Appium Recorder

4.4 MonkeyTalk

In MonkeyTalk to run an application, MonkeyTalk I#ad
MonkeyTalk Agent have to install. First create tpsbject
and to install Android app, either an Android devior
Android emulator and Android SDK. The IDE
communicates app over HTTP via USB or Wi-Fi
connection. It can record and play back test agapps
running on local computer or network, or remotelgiothe
network.

The recording process starts MonkeyTalkIDE; it reso
each action as a new command in the action talle. |
MonkeyTalk play back option is available. Duringplback
action MonkeyTalk is not able to find component, a
command will fail. Failures are logged in red te tonsole.
Now run the test it is shown in Fig.4.4.1. It vgiknerate the
report.

Fig 4.4.1. Test Suite Result Reporting

4.5 UlAutomator

To create UlAutomator test, UlAutomator viewer tool
provides a convenient visual interface to inspaet layout
hierarchy and view the properties of individual Ul
components which are displayed on the test delticarget
specific Ul components with selector objects tot.td®
analyze the Ul component of the application to pesform
the following steps after installing the applicatitNow open
the UlAutomator viewer and click on the device icarwill
start taking Ul XML snapshot of the currently opéne
device.

Start the UlAutomator, create and run test caseh wit
UlAutomator viewer. In order to run an applicatiamoose
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the running device in Android Studio window andesgl
mobile device as an option as shown in the Figl4.Bun
the application it will generate the output.

- Choose Device =S

Dewice | senal tlumber |
[EW Ernulator Mexus 5 API 21 5554 Online Vi

%58 Ancroid 3,02 (Srmilato-3554 -
Bl 5155 Andicom 42.2 (API 17 [C125450rEBABCDEF [Ontine | Yes- |

O Launch emulator

Nexus 5 API 21 x86 )5z

1 Use same device for Tuture launches

(o i
Fig. 4.5.1: To Choose Running Device

V. COMPARATIVE STUDY
ROBOTIUM | RANOREX | APPIUM | MONKEYTALK | UIAUTOMATOR
Android Yes Yes Yes Yes Yes
ios Yes Yes Yes Yes Yes
Scripting C# And Java Any Java Java
L VB.NET
Cross Yes No Yes Yes Yes
Platform
Screenshots Yes No Yes Yes Yes
Verify
excepted No No No Yes Yes
vs. actual
results
VL. CONCLUSION

This paper portrays the survey of automation tgstools
for Android and iOS. Maximizing automation is affeefive
way of expediting the testing process and reduleeddng
term testing process. The factors such as supporhbbile
application platforms, script reusability and totabst
ownership should be taken into account when selgcti
automation testing tools. Compare to Ranorex, Robmt
Appium, the MonkeyTalk and UlAutomator provides mor
efficient comparison output between expected ardiahc
result and it is easy to learn.
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