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Mobile OS Market Share, 2015 Q2

Windows BlackBerry OS Others
Phone . 0.40%
2.60%
Source: IDC, Aug 2015
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Dasar Pemilihan Android

v Pangsa pasar lebih unggul

v Adanya Google Play

v Lengkap (Complete Platform)
v Terbuka (Open Source Platform)

v' Gratis (Free Platform)

v Tersedianya dokumentasi dan komunitas (forum)

v Masih minimnya implementasi Sl berbasis Android

5
¥
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Mata kuliah “Pemrograman Mobile” (Prodi SI)

v Pembangunan aplikasi pada perangkat mobile
v Menggunakan platform android
v Dimulai dari persiapan perlengkapan pembangunan

v Sampai pada tahap file distribusi dan pendistribusian aplikasi
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Silabus “Pemrograman Mobile” (Prodi SI)

v" Build Your First App

v Activities

v' Testing, Debugging, and Using Support Libraries
v' User Interaction

v Delightful User Experience

v Testing your Ul

v" Background Tasks
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v

v

Triggering, Scheduling, and Optimizing Background Tasks
All About Data

Storing Data Using SQlite

Sharing Data with Content Providers

Loading Data Using Loaders

Permissions, Perfformance and Security

Firebase and AdMob

Publish!
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What is Android?

= Mobile operating system based on Linux kernel

= User Interface for touch screens |
/
= Used on over 80% of all smartphones Q \\W///

= Powers devices such as watches, TVs, and ﬂ?s’
= Qver 2 Million Android apps in Google Pla‘
= Highly customizable for devices / by vendors *

= QOpen source
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Android user interaction

= Touch gestures: swiping, tapping, pinching
= Virtual keyboard for characters, numbers, and emoji

= Support for Bluetooth, USB controllers and peripherals

hhh

Press and hold to learn ~ Tap for primary action  Slide to pan Swipe to select

¥ f
Pinch and stretch Swipe from edge for Swipe from edge for
to zoom Turn to rotate app commands system commands
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Arsitektur Android

1. System and user apps User
System Apps Apps

2. Android OS API in Java framework
Java APl Framework

3. Expose native APIs; run apps :
Native C/C++ Android

4. Expose device hardware capabilities Libraries Runtime

_ Hardware Abstraction
5. Linux Kernel Layer (HAL)
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Arsitektur Android

ALARM * BROWSER * CALCULATOR +
CALENDAR * CAMERA « CLOCK * CONTACTS *
DIALER * EMAIL « HOME + IM « MEDIA PLAYER
* PHOTO ALBUM + SMS/MMS + VOICE DIAL

CONTENT PROVIDERS * MANAGERS
(ACTIVITY, LOCATION, PACKAGE,
NOTIFICATION, RESOURCE, TELEPHONY,

AUDIO MANAGER * WINDOW) « VIEW SYSTEM
FREETYPE « LIBC * -
MEDIA FRAMEWORK + - CORE LIBRARIES *
OPENGL/ES * ART * DALVIK VM

SQLITE - SSL »
SURFACE MANAGER -+

WEBKIT AUDIO * BLUETOOTH + CAMERA * DRM

* EXTERNAL STORAGE * GRAPHICS -
INPUT » MEDIA + SENSORS * TV

DRIVERS (AUDIO, BINDER (IPC),
BLUETOOTH, CAMERA, DISPLAY,
KEYPAD, SHARED MEMORY, USB,
WIFI) « POWER MANAGEMENT
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Versi Nama Kode
Android 1.0
Android 1.1
Android 1.5 Cupcake
Android 1.6 Donut
Android 2.0 Eclair
Android 2.0.1 Eclair
Android 2.1 Eclair
Android 2.2-2.2.3 Froyo
Android 2.3-2.3.2 Gingerbread
Android 2.3.3-2.3.7 Gingerbread
Android 3.0 Honeycomb
Android 3.1 Honeycomb
Android 3.2 Honeycomb

Android 4.0-4.0.2

Ice Cream Sandwich

Android 4.0.3-4.0.4

Ice Cream Sandwich

Android 4.1 Jelly Bean
Android 4.2 Jelly Bean
Android 4.3 Jelly Bean
Android 4.4 KitKat
Android 5.0 Lollipop
Android 5.1 Lollipop
Android 6.0 Marshmallow
Android 7.0 Nougat
Android 8.0 Oreo
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Platform Versions

m el Varshmallow

233- Gingerbread

237

403-  IceCream 15 0.6% Nougat
4.04 Sandwich

41x Jelly Bean 16 2.4%

3 18 | 1% Jelly Bean
4.4 KitKat 19 15.1%

5.0 Lollipop 21 7.1% ‘

5.1 22 21.7% Hopop KitKat
6.0 Marshmallow 23 32.2%

7.0 Nougat 24 14.2%

71 25 1.6%

Data collected during a 7-day period ending on September 11, 2017.
Any versions with less than 0.1% distribution are not shown.
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What i1s an Android app?

= One or more interactive screens

= Written using Java Programming Language and XML

= Uses the Android Software Development Kit (SDK)

= Uses Android libraries and Android Application Framework

= Executed by Android Runtime Virtual machine (ART)
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Challenges of Android development

= Multiple screen sizes and resolutions

= Performance: make your apps responsive and smooth
= Security: keep source code and user data safe

= Compatibility: run well on older platform versions

= Marketing: understand the market and your users
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App building blocks

= Resources: layouts, images, strings, colors as XML and media files
= Components: activities, services, ..., and helper classes as Java code
= Manifest: information about app for the runtime

= Build configuration: APK versions in Gradle config files
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Component types

= Activity is a single screen with a user interface
= Service performs long-running tasks in background
= Content provider manages shared set of data

= Broadcast receiver responds to system-wide announcements
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Think of Android as a hotel

= Your app is the guest

= The Android System is the hotel manager

= Services are available when you request them (intents)
= |n the foreground (activities) such as registration
= |n the background (services) such as laundry

= Calls you when a package has arrived (broadcast receiver)

= Access the city's tour companies (content provider)
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Installation Overview

= Java JDK
= Android SDK
= Download and install Android Studio from

http://developer.android.com/sdk/index.html

= |DE Eclipse

= Android ADT
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What is Android Studio?

08 s activity_main.xml - WhoWrotelt2 - [~/src/Android/WhoWrotelt2] d [l d
DHD ¢4 XDM QR ¢ 2 5 K- > 5B h G @ FLE®S ? Q = Android IDE
3 WhoWrotelt2 » Eaapp ) [ src 2 E1main ) Ezres ) Bl layout » @ activity_main.xml
% Android al @ &+ | % I+ (© BookLoaderjava * [ activity_main.xml x | (€ MainActivity.java * (© FetchBook.java % @
v &G - B = o ; == % 4 5

“anp Palette B 0 MNexus 4+ () @AppTheme | ™ MainActivity- @~ : Component Tree Bk )

» EImanifests H H : H & 2 .

v Cljava Layouts E24- v Device Screen 2 || P 't 't t
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5 © % FetchBook . TIbookInput (EditText)
S ® s MainActivity HlLinearLayout (Vg = searchButton (Button) - @str
] » Elcom.example.android.whowroteit (andrc =l TableLayout kb titleText (TextView)
i » [Elcom.example.android.whowroteit (test) = TableRow B authorText (TextView)
¥ oo ety = Templates
rawable R

4 v Ellayout R.EI‘“'VELWO‘“ Whoiroteft
é DaﬁiViw_main'xml WId-QEts i Enter a book name, or part of a book
5 » EImipmap &iPlain TextView name, or just some text from a book to
; » [Evalues ol Large Text find the full baak title and who wrote

> (@ Gradle Scripts & Medium Text the book!

.
Enter a Book Title Properties 7 57 | I t Ed t

i Small Text a O u I 0 r
Seascr BooKs

cr Button

layoutheight match_parent
s Small Button v g P
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L = Testing tools
accessibilityLive

- ToggleButton

& ImageButton

& ImageView

== ProgressBar (Lar
==ProgressBar (Noi
==ProgressBar (Sm
== ProgressBar (Hoi
o= SeekBar

accessibilityTrav
accessibilityTrav
alpha .
background

backgroundTint u Gradle_based bulld
backgroundTintl
baselineAlignec |

| Design = Text
o = Log Console
'_‘-_I [ Emulator Nexus_5X_API_23 Android 6.0, APl 23 com.example.android.whowroteit (15249)
A
* i logcat  Monitors Verbose a- Regex Show only selected application
e & ’ ':z'
KNG "publisher": "Insight Publications", 5
(%@ "pubLishedDate": 13011, : = Debu gger
olg 4 "description": "Insight Study Guides are writ 2
3 098-11 15:24:24,.393 15249-15255/com.example.android.whowroteit W/art: Suspending all threads took: 6.831ms =
j=3
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= Terminal IEl 0: Messages _ &k 4:Run  “2TODO ™ Event Log ¥ Gradle Console .
O Gradle build finished in 311ms (yesterday 6:16 PM) n/a n/a Context <nocontext> @ & ] M O n Ito rS
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Creating Your First Android App

Welcome to Android Studio

o

Android Studio

Version 2.2 Beta 2 (Al-145.3200535)

4F Start a new Android Studio project

[ Open an existing Android Studio project

¥ Check out project from Version Control =
¥ Import project (Eclipse ADT, Gradle, etc.)

¥ Import an Android code sample

## Configure »~ Get Help ~
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Name your app

Create New Project

New Project

Android Studio

Configure your new project

Application name: II MyApp|

Company Domain: | android.example.com

Package name:

com.example.android.myapp

| Include C++ Support

Project location: I | /Users /fgreco/src/Android/MyApp

Cancel Previous ([IIEESEE Finish
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Pick activity template

Choose templates for common
activities, such as maps or
navigation drawers.

Pick Empty Activity or Basic
Activity for simple and custom
activities.
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Create New Project

/_,( Add an Activity to Mobile

Add No Activity

Basic Activity Empty Activity Fullscreen Activity Google AdMob Ads Activity

Coogle Maps Activity Login Activity Master/Detail Flow MNavigation Drawer Activity Scrolling Activity

Cancel Previous m Finish
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Name your activity

o9 Create New Project

Good practice to name main
activity MainActivity and X Customize the Activity
activity_main layout

Use AppCompat
Creates a new empty activity
Generating layout file is
Conven Ient Activity Name: | MainActivity |

Generate Layout File

Layout Name: | activity_main |
Backwards Compatibility (AppCompat)

Empty Activity

The name of the activity class to create

Cancel Previous Next m
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Project folders

DHO ¢«#» Xx0M QAR &

1. manifests—Android Manifest file - description of appread

. android-RuntimePermissions-master = | Appl

by the Android runtime

5. = Android v|$ A - A0
|
2. java—Java source code packages .‘E v [ manifests
-~ = AndroidManifest.xml
3. res—Resources (XML) - layout, strings, images, o ¥ Dliava —o
= # 27 com.example.android
. . 3 o] common.activities
dlmenSIOnSI COIOrS"' ‘;‘E: v :EFES H
.:_"r' # 2 drawable
4. build.gradle—Gradle build files > Ellayout
3 F [Emenu
E » [0 mipmap
5 > [values
" ¥ (# Gradle Scripts

(#} build.gradle (Project: android-Runtir
'E«" build.gradle (Module: Application) ﬂ
ml gradle-wrapper.properties (Gradle ¥

( settings.gradle (Project Settings)
m local.properties (50K Location)
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Gradle build system

= Modern build subsystem in Android Studio

= Three build.gradle:

= project
= module
= settings

= Typically not necessary to know low-level Gradle details

= Learn more about gradle at https://gradle.org/
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Run your app

\ndroid Studio 2.2 Beta 2

w MainActivity.java - HelloAndroid - [~/src/Android/H

DHO ¢+ XOF Q@R ¢ > Siw [

‘@ o LQ 7

——T

[ HelloAndroid » [z app » [ src ) Cimain ) [ java » [ com | 1 elwmpremmsmslindroid [ helloandroid | € MainActivity .I R u n
# Android ~ @ = | % I~ & activity_main.xml x (© MainActivity.java * [ strings.xml x @ "
v Ciapp parbama com avamala andraid hallasndeaid. vala
» [ manifests [ ey ] Select Deployment Target

v [Ojava 4 .
v Elcom.example.andro Connected Devices
L

== MainActivity & Nexus 5X API 23 (Android 6.0, API 23)
= [Elcom.example.andro
» [Elcom.example.andrg Available Virtual Devices .
Lares ol N 5 API 23
1 drawable B Nexus T » e e C VI r u a

= [Ellayout
= Elmipmap

<1 7: Structure
4

| |
4} v [Elvalues 3
E & colors.xml O r S I C a
=3 » Eidimens.xml (2)
= [ strings.xml
@ = | |
= styles.xml
. © '©Gradle Scripts eVI C e
o
s
8
D c——— -
¥ 0: Messages Terminal # 6: Andre Create New Virtual Device Don't see your device? 3 O K
[0 Run selected configuration n

_ | Use same selection for future launches Cancel (IO
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Create a virtual device

Use emulators to test app on different versions of Android and form factors.

] "®@ ®  Select Deployment Target
Tools > Android > AVD Manager or:

|
Connected Devices

Nexus 5X APl 23 (Android 6.0, API 23)

Available Virtual Devices

Android Virtual Device Manager

Your Virtual Devices T Nexus 5 API 23
A Android Studio
|Type | Name | Resolution [|API | Target | CPUJABI | Size on Disk
[ | Nexus5API22 | 1080 x 1920:... | 22 | Android 5.1(G... | xB6... | 650 MB
[0 | Nexus5API23 | 1080 x 1920:... | 23 | Android 6.0 (G... | xB6.. | 1GB
[0 | Nexus5API15 | 1080 x 1920:... | 14 | Android 4.0 arm | 107 MB
[0 | Nexus6 API23 | 1440 x 2560:... | 23 | Android 6.0 (G... | xB6... | 1GB
[0 | wvGA (Nexus... | 480 x 800: hdpi | 15 | Android 4.0.3 x86 | 138 MB 1 :
I Create New Virtual Device I Don't see your device?
Use same selection for future launches Cancel RLSH
+ Create Virtual Device.... 1) [ £ ‘
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1. Choose hardware

Virtual Device Configuration

Select Hardware

A Android Studio

Choose a device definition

Configure virtual device

Ll e
| Category || |Name v ||Size || Resolution Density
v Pixel C 2560x1800  xhdp
Wear Nexus 9 8.86" 2048x1536 xhdpi
phone Nexus 7 (2012) 7.0" 800x1280 tvdpi
Nexus 7 7.02" 1200x1920 xhdpi
Nexus 10 10.05" 2560x1600 xhdpi
7" WSVGA (Tablet) 7.0" 600x1024 mdpi
10.1" WXGA (Tablet) 101" 800x1280 mdpi

| New Hardware Profile | | Import Hardware Profiles |

| Help

@)

Prey
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Virtual Device Configuration

System Image

Android Studio

Select a system image

Recommended | x86 Images | Other Images

2. Select Android Version

Virtual Device Configuration

Android Virtual Device (AVD

droid Studio

M~

Verify C

Universitas Komputer Indonesia [ 2017

| Hep

ation
|Release Name |(aPt Level v |(aBI |[Target

Nougat Download 24 x86 Android 7.0 (with Google |AVD Name [Pixel C API 23 ]
Nougat Download 2 x86_64 Android 7.0 (with Googld

Marshmallow 23 86 64 Android 6.0 (with Googid | L Pi*el € 9:94 2560x1800 xhdpi |Change..|
Lollipop 22 X86_64 Android 5.1 (with Googld | Gy Marshmaliow Andraidi0ec | Chenge.
Lollipop Download |22 [xs6 [ android 5.1 Googld

Startup orientation

0 O

Portrait Landscape
Emulated e
P Graphics: | Automatic v

Device Frame [ Enable Device Frame

| Show Advanced Settings

| Help

3. Finalize

AVD Name

The name of this AVD.

| Previous Next

| Cancel
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Run on a virtual device

]
WhoWrotelt

Enter a book name, or part of a book
name, or just some text from a book to
find the full book title and who wrote the
book!

scarlet letter
SEARCH BOOKS

The Scarlet Letter
['Mathaniel Hawthorne”]
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Run on a physical device

1. Turn on Developer Options:
a. Settings > About phone

b. Tap Build number seven times

2. Turn on USB Debugging
a. Settings > Developer Options > USB Debugging

3. Connect phone to computer with cable

Windows/Linux additional setup:

e Using Hardware Devices

Windows drivers:

e OEM USB Drivers
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http://developer.android.com/tools/device.html
http://developer.android.com/tools/extras/oem-usb.html
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Learn more

= Android History https://www.android.com/history/#/marshmallow

= |ntroduction to Android htips://developer.android.com/quide/index.html

= Platform Architecture https://developer.android.com/guide/platform/index.html

= Ul Overview https://developer.android.com/gquide/topics/ui/overview.html

= Platform Versions https://developer.android.com/about/dashboards/index.html

= Supporting Different Platform Versions https://developer.android.com/training/basics/supporting-

devices/platforms.html

= Android Studio User's Guide htips://developer.android.com/studio/intro/index.html
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Learn more

= Official Android documentation http://developer.android.com/index.html

= |mage Asset Studio http://developer.android.com/tools/help/image-asset-studio.html

= Android Monitor page http://developer.android.com/tools/help/android-monitor.html

= Official Android blog http://officialandroid.blogspot.com/

= Android Developers blog http://android-developers.blogspot.com

= Google I/0 Codelabs http://codelabs.developers.google.com

= Stack Overflow http://stackoverflow.com/

= Android vocabulary http://developers.google.com/android/for-all/vocab-words

= Google Developer Training website hitp://developers.google.com/training
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What's Next?

Views, Layouts, and Resources
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