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Introduction




Smartphone market

The Smartphone Platform War Is Over

Worldwide smartphone operating system market share (based on unit sales)
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Android

* Google, 2008
* Open, Linux-based OS

> Complex architecture

> Linux kernel
> Dalvik VM

* Play Store CdaN>D=0ID
> 3.3 million app

* Lot of manufacturers, devices
> Phone, tablet, watch



Android application

* Component(s)

Activit
> AC Y Application

> Service

Activity

> Broadcast Receiver
> Content Provider

« Communication between —

the components Content Provider

* Java classes
XML, RAW resources



Android application - Activity

* User interface
* Interaction, gestures
* Lifecycle callback methods

* No main() method

* Views I ped
armmn)
> Button ﬁ—ﬁ L‘ U,T,;-;b: ‘-ﬁ
> EditText L oS0 - p
s> TextView  wofo ‘—\Lﬂ/—4
> etc. I \m



Android application development
* Java or Kotlin based native development
> (+Crossplatform, NDK)
* Java classes with XML layouts
* Further resources: images, DB
* Manifest file

* Build process with Gradle
> Java->Class->Dex

* APK output
* Play Store or private distribution



Android Studio

* 2013, IntellJ IDEA based

* Seperate business logic
and Ul development

N Android
s’ STUAIO

* Built-in Emulator

* Test support features,
plugins

* Build process tools
* Git support ,
* Publish, distribution

Google play

N



Approach & Architecture




Test Driven Development

* 1. Write a test to check
the code. Fail.
> No code yet.

* 2. Write the code to
make the test Pass.

* 3. Refactor the code,
reorganize it, etc. REFACTOR
(performance)

> The tests remains Pass. . e o et omen vereepment 100y i red, reen refactor

/U




Clean Architecture

Network module

Framework Ul Module Interactor module

<> B >
Fragment g < Interactor
Screen —

Repository module



Clean Architecture - Example

l ‘ AuthApi
<> —
LoginActivity Login =<— {__
Screen
-login() ‘ >  Repository
-register()

-showError()
-navigateToMainMenu()



Static code analysis on Android




Lint

* Android
> Spell checking
> Examining Android XML Files
> Attributes not available in older versions o
¥ Android Lint (2 [tems)
> HardCOded texts > 2 Duplicate ids within a single layout (1 item)
> Warns for localization, eg. SimpleDateFormat » # Targer SDK attribute is not targeting latest versiol
> Layout inflating without parent v Becaratlon redundancy (18 hems) |
. ) # = Declaration access can be weaker (7 items)
> Paddlng margln Symmetry » # Unused declaration (11 items)
> Unused resources ¥ General (2 items)
> Visibilities, eg. where it can be stricter * = XML highlighting (2 ftems)
¥ Properties Files (& items)
° Codmg style » # Unused Property (6 items)
¥ Spelling (164 items)
* Control flow, Data flow > & Typo (164 items)
¥ XML (32 items)
e Declaration redundancy » # Unbound XML namespace prefix (32 items)
* Import
* Possible bugs
e XML syntax



Sonarqube

Architecture & Design

* Source code based analysis

Duplications
. - Sources
» Community support cotng s | (22
Potential bugs Complexity
* Modes
> Analysis
> Preview
> Incremental 1" 57
* Integration into Cl T e .
* Outputs . .
> Into DBs o
> Online dashboards o e 1 2.4k



Testing on Android




Testing on Android
* On Android device

> The developer's machine controls the test
> Tests run on real/emulated Android device
>+ Test in the environment

> - Slow, complicated

* On developer machine
> Tests run by the JVM
> The Android specific element are simulated
> + Fast, no device dependency
> - Not full range



Ul & Screen testing

* Espresso offers a variety of static functions to
access and validate elements

* Working with the image we can see only

> Not seeing more than the user

_ _ o, | onView(isAssignableFrom(Toolbar.class))
onView(withText(,Boarding")).perform(click()); check(matches(withToolbarTitle(is(title))))




Unit testing - JUnit

* Open-source, support society

e Java annotations

> Pojo classes
- @Test, @Category, @lgnore etc.

> Setup, Teardown
- @Before(Class), @After(class)

* Test lifecycle

AfterClass

BeforeClass » Before * Test » After




Unit testing - JUnit

* Assertions
> True, False, Equals, Same, NotSame, Null, NotNull etc.

@Test

public void testAssertEquals () {

org.junit.Assert.assertEquals |
"taxt" , "taxt" :] :

* Hamcrest }
> AssertThat ... both/and/or/is/not etc.

assertThat ("albumen", both(containsString("a"))
.and (containsString("b"))):

@Test
o AAA public void stringUpperCaseWithAAA(){

//Arrange
String message = "message”;

> Arrange, Act, Assert .

String upperCaseMessage =
messagetoUpperCase();

//Assert
assertEquals("MESSAGE",
upperCaseMessage);

}



Unit testing - Robolectric

e Robolectric Unit Test Framework for Android

* Advantages:
> Compatible with Android SDK components

> Activity life cycle can be manually controlled

>
>

The tests run directly on JVM, not device / emulator
Tests run relatively quickly, there is a possibility the

TDD approach.

> Can be run as a JUnit test from Android Studio

(graphical report, code coverage tool ...



Unit testing - Example

CRunWith (RobolectricGradleTestRunner.class)
@Config(constants = BuildConfig.eclass)
public c¢lass MainActivityTest |

MainActivity mainActivity;

@Before
publlc vcld setup () throws Exception |

— -
f P 'I—r'.-" |-|--_;- -\.r:-.-\.l-., - _-.-o—_.:._--l-_-l-p--l-_-r — - 1_;-.--,—_;—
l’.'1‘._|._|.._ Lilt= _'_|.__-_'f-__'%'. CcCreatrts o Lal L ,n.-_-l'._:'-'_---;'—r." —-r

ma1nhct1v1ty = Robolectric. tupﬂct1v1ty{Ma1nﬂctlvlty class);

||:|

o =
] —

@Test
public void testSubmitButtonIsDisplayed() throws Exception {
Aszert.assertEquals |
mainActivity.findViewById (R.1d.btnSubmit) .getVisibility (),
View.VISIBLE) ;



Mocking - Mockito

* Interface / Class substitution
> Allows run time creation of mock objects

* Behavior setting
> Clearing the response of specific actions

@lInjectMocks MathService mathService;

> Examination of calls @Spy Square square;
@ lest @Test
public void mockitoMockTest(){ [:;ublic void mockitolnvokeTest(){
MathService mathService =
mock(MathService.class); MockitoAnnotations.initMocks(this);

when(mathService.sum(2, 3)).thenReturn(15);
when(square. square(2))thenReturn(5);

//using mock object

int mockedResult = mathService.sum(2, 3); int result = mathService.square(2);

assertEquals(mockedResult, 15); assertEquals(5, result);
} }



Mocking - Mockito calls

@ lest
public void mockitoTest(){
MathService mathService =
mock(MathService.class);

when(mathService.sum(2,2)) thenCallRealMethod();
when(mathService.sum(2, 3)).thenReturn(15):

int actual = mathService.sum(2, 2);
int actual = mathService.sum(2, 3);

assertEquals(actual, 4);
assertEquals(wrong, 15);

mockedList.add("once");
mockedList.add("twice"):
mockedList.add("twice"):
mockedList.add("three times");
mockedList.add("three times");
mockedList.add("three times");

//following two verifications work exactly the same - times(1) is used by
default

verify(mockedList).add("once");

verify(mockedList, times(1)).add("once”);

//exact number of invocations verification
verify(mockedList, times(2)).add("twice");
verify(mockedList, times(3)).add("three times");

//verification using never(). never() is an alias to times(0)
verify(mockedList, never()).add("never happened");

//verification using atLeast()/atMost()
verify(mockedList, atLeastOnce()).add("once");
verify(mockedList, atLeast(6)).add(anyString());
verify(mockedList, atMost(5)).add("three times");



Jacoco

* Code coverage by test tool
* Debug build type: Debug {

testCoverageEnabled true
;

* Re PO rting gradlebuild->other-
>CreateDebugAndroid TestCoverageReport

Péter (n] o
x
C A [ file//0v/Development/GIT/MobileSoftwareSystems/SpotifyDemo/app-mvp-dagger/build/reports/coverage/debug, % 90 0o =
M L |k cebug P Sessions
| | I debug
Elzmant Mizsad Instructions s Cov = Mizsad Branches Cov.# Miszeds Cxty: Missed: Lines> Missed> Mothods = Micsads Classes
£ bu bme sui android spotifydeme. model 47% n'a k1l 54 45 a1 k] 5 1 &
O l lt l ' t £ hu bme aut android spotifydeme.ui | 5% == 25% 22 40 17 52 B 2 1 B
£ hu bme aut android spotifydemo.ui. aists 85% 44% 28 70 15 150 B 46 0 13
£ hu bme aut.android. spotifydeme == To% @ — 3% 12 24 12 52 3 15 0 3
£ hu bme aut androld spotifvdeme. network = T2%  — 35% " 22 3 29 1 12 1 i
£ hu bme put android 2potifydeme.ui.main = g% == 33% B 2 1 40 0 15 0 1
1 hu bme oul.android spotifydeme.interactorartists event & 58% n'a 2 8 ] 16 2 8 0 1
# hu bme sut android spotifydemo interactor aists = 7% E= 50% 4 " 1 26 1] 6 L] 2
hu bme aul android spotifydemno interactar ] 4% B 8% 4 10 1 12 ) [ 0 2
# bu bme aul android spolifydeme ui details 100%: n'a o F 0 4 0 2 1] 1
Total 416 of 1 669 TE%  Sdof 148 6% 120 262 104 462 43 168 3 42




Continous Integration and Delivery




Continous Integration

* Jenkins, Teamcity (local setup)
* Travis Cl, Circle Cl, Codeship (cloud based)

Static analysis Static analysis
version control system

._ o\* "‘Q chg out

build servers

indicate
change

> notify /
team leaders, test:ers,\ o
managers, clients etc feedback set status

Cl server

/U




Continous Integration

 Own server + Software or SaaS solution

* Features
> Integration with version control (Git)
> Generate test reports
> Push into artifact repositories
> Publish into real and test environments

> Notify the developers
> Ticketing system, monitoring

> Integration with tools
- Build systems, code analysis etc.



Continous Integration and Delivery

Phases

Artifacts

Tools

Continuous Integration Continuous Delivery
s ™ ™ ™ £ ™ ™
Build Test QA Publish Deploy Release
Checkout Execute Code analyzing Send the built Deploy a Officially
module code automatic tests and tested published release the
from SVYN and {unit, service module to a package to an package
build/compile level, GUI, load central execution
the module tests) repository environment
\ J AN \ 7
[ Packages in jar, ] Test reports Reports (html, 1 Published jar, ( Official message ]
war, ear, iar or (html, mail, mail, pdf) war, ear, iar or (email, RSS, ...)
zip formats pdf) zip file(s)
. . FAY . 7
. N
Jenkins
Continous integration server y
m Maven
a Ven Build and dependency management y
LY f '
ANT f Test Sonar Arti- Arti-
| || tools factory factory
| Build tool I Several test Code quality {Maven) (Maven)
tools are used management Repository Repository
| behind the mvn
Il build (e.g.

Junit, TestNG)

sonar

artifactory |

artifactory |




Thank you for your attention!

Based on Mobil Software System Development course slides by
Tamas Balogh, Péter Ekler, Péter Gerencsér, Tibor Kantor and Déaniel Téth



