EG-M42 Software for
Smartphone:

Overview of Android

Dr Kyeong Soo (Joseph) Kim
College of Engineering

30 September 2013

Prifysgol Abertawe



Outline

* |Introduction
* Android Architecture
* Building Apps
— Workflow
— Development Environment
* Android Development Tools (ADT)

* Android Studio
* MIT App Inventor

* Examples

—

3 n{"‘.f'::f_ g
Swansea University
Prifysgol Abertawe



What is Android?

* A Linux-based operating system from Google

— Designed primarily for touchscreen mobile devices
like smartphones and tablet computers.

* Open source in nature

— The code is released under the Apache License
which allows the software to be freely modified
and distributed by device manufacturers, wireless
carriers, as well as individual users.



Milestones

e QOctober 2003

— Android Inc. founded by Andy Rubin, Rich Miner, Nick Sears, & Chris
White.

* August 2005

— Google acquires Android Inc.

* 5 November 2007
— Open Handset Alliance (OHA) Formed. Android Unveiled.

e 12 November 2007
— Android Beta SDK Released.

e 23 September 2008
— Android 1.0 Released. Featured on HTC Dream (G1).

9 February 2009
__— Android 1.1 update released for T-Mobile G1.
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Version History by APl Level

Android 1.0 (API Level 1)
— Released on 23/09/08.
— 15t commercial version
Android 1.1 (API Level 2)
— Released on 09/02/09.
Android 1.5 Cupcake (AP Level 3)
— Released on 27/04/09.

— 1strelease to officially use a code
name based on dessert item.

Android 1.6 Donut (APl Level 4)
— Released on 15/09/09.

Android 2.0-2.1 Eclair (APl Level 5-7)
— Released on 26/10/09.

Android 2.2-2.2.3 Froyo (API Level 8)
— Released on 20/05/10.

—
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Android 2.3-2.3.7 Gingerbread (API
Level 9-10)

— Released on 06/12/10.

Android 3.0-3.2 Honeycomb (API
Level 11-13)

— Released on 22/02/11.

— 1t tablet-only update.

Android 4.0-4.0.4 Cream Sandwich
(API Level 14-15)

— Released on 19/10/11.
Android 4.1-4.3 Jelly Bean (API Level
16-18)
— Released on 09/07/12.
Android 4.4 KitKat (APl Level 19)
— Will be released in Oct./2013.
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Android Architecture: Overview
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Android Architecture: Layers

* Applications
— Written in java, executing in Dalvik virtual machine
* Application Framework

— Services and libraries written mostly in java
— Applications and most framework code executes in a virtual
machine
 Native libraries, daemons and services
— Written in C or C++

 Linux kernel

— Drivers for HW, networking, file system access and inter-
process-communication
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Work Flow

* Setup

— Development tools
— AVDs

* Development
— Ul design
— Logic programming
* Debugging and Testing

* Publishing
— Through Google Play

—
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Set up your
development
environment

Setup

Set up AVDs
and devices
for testing

Create your

Development application

Build and run
your application

Deh:l?:?lng Debug your
Testing application

Test your

application
Prepare your

application

for release

Publishing

Release your
application

Install the Android SDE,
Android Development Tools,
and Android platforms.

Create Android Virtual Devices
and connect hardware devices
that will be used for testing.

Create an Android project with
your source code, resource files,
and Android manifest file.

Build and run your application
in debug mode.

Debug your application
using the Android debugging
and logaing tools

Test your application using the
Android testing and
instrumentation framework.

Configure, build, and test your
application in release mode.

Publicize, sell, and distribute
your application to users.



Producing an Android App

javac
Java code —) Byte code —
. dx Dalvik
Jjava .class —_>
executable —
I | classes.dex
]
aapt
- | | Byte code B <xml>

Other .class files AndroidManifest.xml

d d <str>
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Android Development Tools (ADT)

* A plugin for Eclipse IDE
— SDK tools integration
— Java and XML editors

® Eclipse File Edit Refactor Run Source Navigate Search Project Window Help @ = o 3 ) (66%) = <) Fri6:01AM Q
® MO [ Java - Images With Clickable Areas/res/layout/main.xml - Eclipse SDK - /Users/bill/Desktop/android/eclip kspace —)
| c5v |88 | 2| EBHE 0 | B @] v By [ %5 Debug #YDDMs &Jjava
E- wm ﬁ Hierar:hyj =0 = Qutline 23 =g m ImageAreasActivity.j }\g main.xml 23 7»2 =g \

=) \;,;f) <! my_frame (FramelLayout) | <?xml version="1.8" encoding="utf-8"?> " |
=L~ Android - B image_areas (ImageView) - sf_ou| < <F rume;ay?:t';mlugs :_Z;:roifr:;;hgtp://schemas‘android‘ co|
JGL - % image (ImageView) - sf_outpost_\| i s o
’ECL Core 2 9 gevie ZOINEDS android:layout_width="fill_parent"”
P > 1:jCL - Sample Player android:layout_height="fill_parent"”
¥ =>GL - Shared N T > android:background="€color/background” >
» 2 GL - Shared Andro ew
» 22 GL - Shared Devkit GO Into & <ImageView
» 55 Gomoku - > android:id= "@vid_/image_(_zreas ™
» 59 Gomoku - TEST Open in New .Wlndow :layout_width= f;l 1_parent” 2
- = » &2 Gomoku Advice Open Type Hierarchy F4 .layout_hex%ht_- tll_earent
» 75 Gomoku_v01 Show In N #W 4 :scalelype=ritCenter
3 &= - android:visibility="invisible" 2
= Hello ICS 8C android:src="8drawable/sf_outpost_w800_masks"
- » 55 Hello ICS-v0 />
11 » 2 HelloAndroid 5= Copy Qualified Name & <ImageView
}bgHe“oCridview %V android:id= "@Hd_/image"v
- P » bgﬂellokelativeuyou androi ayout_v-\r‘ith- “fi l 1_parent”
0 e erico » 12 HideAndMoveP2 % Delete (234 € android:lavout height="fi lljuarent" o Y 9{
] N Z
>}almage Grid Pager Build Path > <[+ || =] Graphical Layout main.xml |
> = Image Grid Pager-) ¢ S > = v | L= - — - — =
= > im, & g ource S %) f [ =z =09
%= Image Grid Pager- 5 ado \@ Declara | 4/ Search | 5 Progre | = Proper | & LogCat | Ju Junit | El consol R |
»d 3 Refactor 8T » O I | I | i 3 . |
o %= Image Grid Pager- 7 | = By Sy
» 3£ image Grid Pager-1 Sy | t E 3 = = = SN e
» S ImageMap for And| E;ﬂEmpo:tm :gzi - ?DemoP=.;F:;eET¥ozLalPr:]ecL]has no project.properties file! Edit the pr
| s e Export... :04 - Images Wi ickable Areas] --------------------omomooooo
!Q magesWIth Click 57:04 - Images With Clickable Areas] Android Launch!
J,g!osched < Refresh F5 57:04 - Images With Clickable Areas] adb is running normally.
’b?J'oSChedVO El Proi 57:04 - Images With Clickable Areas] Performing com.wglxy.example.imageareas.In
b= la-game ose Project . 57:16 - Images With Clickable Areas] Launching a new emulator with Virtual Devi
& >‘17J|a-gameDev Close Unrelated Pro;ects 57:21 - Emulator] 2012-06-22 05:57:21.433 emulator-arm[449:82b] Warning once: 1
V_,;JIa—gameDevKil Assign Working Sets... 57:21 - Emulator] emulator: WARNING: Unable to create sensors port: Connection
oo » 22 la-gameUl
» 2 la-kb S >
>;.pi|_unarunder Debug As > J4 2 Android JUnit Test
:ggzlrelisnl-g‘:xample Zeam With % B33 Java Applet N
» 2 OrientationCheck ompare Wit 2 > [31 4 Java Application 38X
P e Restore from Local History... Ju 5 JUnit Test Ne.x T
& OrientationCheck2  Apdroid Tools > ya7>] |
i o* Images With Configure » Run Configurations... Android SDK Content Loader 5
o : Z
Properties 8l

EG-M42, Fall 2013

Swansea University
Prifysgol Abertawe



Android Studio

 Another Android development environment
based on JetBrain’s IntelliJ IDEA
— Announced on 16/05/2013.
— Live layout: WYSIWYG editor.
— Gradle-based build support
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MIT App Inventor

* Originally provided by Google, and now maintained by MIT.

* Allow users, who may have no experience in computer
programming, to create android Apps by drag-and-drop
visual objects

€ - C (@ appinventor.googlelabs.com/ode/Ya.html#1404047
(10pen Y Wikipedia [~]Analytics & Wakoopa (L] Courses [P Project Euler [] Inspiration [} Language (AP \ Pro (] Twitte
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Examples

. @ a#c B A 028 09:32
* Android Sensor Box Android Sensor Box
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efe, o Tv -v--
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