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Application Fundamental

* Android apps are written in the Java
e The Android OS is a multi-user Linux system

* Android app lives in its own security sandbox
— System assigns each app a unique Linux user ID
— Each process has its own virtual machine
— Every application runs in its own Linux process.

 The Android system implements the principle of
least privilege

* How can an app share data with other apps?

http://developer.android.com/guide/components/fundamentals.html
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Software Downloads

e Java Compiler
— Latest JDK (JRE alone will not work)
e Java SE 8u20 or Java SE 7u67/
 Android Developer Tools (ADT)

— Download ADT Bundle form
http://developer.android.com/sdk/index.html

— SDK for existing IDE



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

Environment Setup

 Three basic steps to get an application running
on an Android emulator ADT (or on device)

— Step 1: Configure the SDK
— Step 2: Define emulator type and device
— Step 3: Build and run your first Android App



Step-1: Configure the SDK

 Unzip ADT Bundle to a known location and give some
meaningful name (say ADT)

— Install the Eclipse ADT Bundle

e Unpack the ZIP file (hamed adt-bundle-
<os_platform>.zip) to ADT folder

e Open the ADT/eclipse/ directory and launch eclipse.
— That's it!

Ll e R e e i i e R e R e e 1

: Caution: Do not move any of the files (i.e. eclipse/ or sdk/) or directories from the :

: ADT directory. If you do so, you'll need to manually update the ADT preferences. |
|

http://developer.android.com/sdk/installing/adding-packages.html



Configure the SDK for Existing IDE

e |nstall Eclipse IDE
— Eclipse 3.7.2 or above
e Eclipse JDT plugin
— Run Android SDK starter package
— Install ADT plugin

e Eclipse > Help > Install New Software ... -> Add
— https://dl-ssl.google.com/android/eclipse/

e Configure ADT plugin

http://developer.android.com/sdk/installing/installing-adt.html
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Eclipse ADT Plugin Configuration

At Windows > Preferences > Android

Specify Android SDK location
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Goegle APIs Google Ine, 21 1z
Android 3.2 Andreid Open Source Project 2z 13
Goegle APl Goegle Ine. 2z 13
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Increase ADT connection time out

type filter text
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Android
Build
DDMS
Editors
Launch
LogCat
Usage Stats

b Ant

Help

Install/Update

Java

Run/Debug

b Tasks

» Team

Usage Data Collector

Validation

> XML

S

@

DDMS

Base local debugger port: 8600
Thread updates enabled by default
|| Heap updates enabled by default

Thread status refresh interval (seconds): 4

HPROF Action: QOpen in Eclipse

ADB connection time out (ms): 60000
Logging Level
() Verbose

Debug

Info

Warning

Error

() Assert

[] Use ADBHOST
127001




Install SDK Packages

e Start your Android SDK manager
— ADT/SDK Manager.exe or =

| File Edit Refactor Mavigate 5earch Project Run

W RN
T‘*

{8 PackageEx.. i © droid SOk Manager]

Android SDK Manager =& P
Packages Tools
SDK Path: E:\Work\1.Classes\390\ADT\sdk
Packages
i Name APT Rev.  Status
4 [T Tools
]+ Android SDK Build-tools 191 [ Installed
I n St Ea e 4 [CIC2 Android 4.1.2 (AP116)
[] 1§ SDK Platform 16 4 [ Installed
[} _‘l Samples for SDK 16 1 [ Installed
|| [E¥ ARM EABIw7a System Image 16 3 [ Installed
[ [E# Intel %86 Atomn System Image 16 1 [ Installed L\\)
a ‘ a e S [] 13" Google APIs 16 3 [ Installed
[} T1 Sources for Android SDK 16 2 [ Installed
4[] ] Extras
[F] & Android Support Library 181 [ Installed
7] & Gooegle USB Driver 9 [ Installed
[7] & Intel 86 Emulator Accelerator (HAXM installer) 4 [ Installed
Show: [[|Updates/New [|Installed  [T] Obsolete Select New or Updates Install packages...
Sort by: @ API level (©) Repository Deselect All Delete packages...
l I @ o
Done loading packages.




Install SDK Packages

* You should install the packages in two steps:

— Select packages in "Tools" only (Android SDK Tools,
Android SDK Platform-tools, Android SDK Build-
tools). Download and install these.

— After successful installation of packages in "Tools",
quit and re-start Eclipse to continue with the rest
of the installations.



Step-2: Android Virtual Device (AVD)

* Define and Start your Android Emulator
— Define a virtual device type

— Define an instance of virtual device based on the
type we defined

— Start our instance of virtual device.



Android Virtual Device (AVD)

e Define Android Virtual Device type:

— Start the AVD Manager

L Java - ADT

File Edit Refactor Source

Mavigate Search Project Run  Wind




Android Virtual Device (AVD)

e Define Android Virtual Device type:
@D Java - ADT
- Sta rt the AVD Manager File Edit Refactor Source MNavigate Search Project Run  Wind
LRI IdINIS 06

{2 PackageEx.. 32| = | Android Virtual Device Manager l

e —

Android Virtual Device (AVD) Manager =] S

Android Virtual Devices | Device Definitions

List of known device definitions. This can later be used to create Android Virtual Devices.

Device - Create AVD...
5.1" WVGA by Generic
[ ] Sereen: 517, 480 = 800, Large mdpi
5.4" FWVGA by Generic [ Elones ]
[ ] Sereen: 547, 480 = 854, Large mdpi [ Edit an existing devit
RAME 512 MiB
7.0" WSVGA (Tablet) by Generic
[ ] Sereen: 7.0", 1024 = 800, Large mdpi
RAME 512 MiB
10.1" WXGA (Tablet) by Generic
Sereen: 101", 1280 = 800, X-Large mdpi
(o RAME 512 MiB
- Refresh

A user-created device definition, [ ] A generic device definition,




Android Virtual Device (AVD)

e Define Android Virtual Device type:

@D Java - ADT

- Sta rt the AVD Manager File Edit Refactor Source Mavigate Search Project Run Wind

E% - AR .|%¢vfd§*&fﬁ*‘ﬁ*ﬁ

{2 PackageEx.. 32| = -mn:lru:lu:l Virtual Device Manager l

Android Virtual Device (AVD) Manager

:.@.a.]

Android Virtual Devices | Device Definitions

List of known device definitions. This can later be u

Device

i

5.1" WVGA by Generic
Sereen: 517, 480 = 800, Large mdp
RAM: 512 MiB

54" FWVGA by Generic
Sereen: 547, 480 = 854, Large mdp
RAM: 512 MiB

7.0" WSVGA (Tablet) by Generic
Sereen: 7.0", 1024 = 600, Large md
RAM: 512 MiB

10.1" WXGA (Tablet) by Generic
Sereen: 101", 1280 = 800, X-Large
RAM: 512 MiB

A user-created device definition, [ ] Ag

&3 Clone Device — @

Mame: ‘ ASUSTransformerI ’ Size: ’xlarge V]
Screen Size (in}: 10, Screen Ratio: ’Iong ']

Resolution (px): 1280 x 800 Density: ’xhdpi v]
Buttons: Hardware -
T [] Accelerometer [V Gyroscope [ ]
GPS Proximity Sensor
Portrait:
C Enabled Mavigation
smetes I Rear Landscape:
ToieaSnies Enabled Mavigation
Input: [7] Keybeard o
@ MNoMav () DPad () Trackball Enabled Navigation
Enabled Mavigation

RAM: 512

Ay The device "10.1" WXGA (Tablet)" will be duplicated into
"ASUSTransformer” under the "User" category

Override the existing device with the same name

Clone Device ]’ Cancel




Android Virtual Device (

e Define Android Virtual Device type

— Start the AVD Manager

AVD)

Android Virtual Device (AVD) Manager

L]
[ ]
@D Java - ADT
File Edit Refactor Source Mavigate Search Project Run  Wind
e i&.i.il%iﬁvidfiﬁiﬁ'ﬁvﬁ
[2 PackageEx.. 32| = O |;imdrcid'-.f'irtual DE*.-'iu:EManagerl
== ﬂh] by g

Android Virtual Devices | Device Definitions

List of known device definitions. This can later be u

Device

5.1" WVGA by Generic
Sereen: 517, 480 = 800, Large mdp
RAM: 512 MiB

(1l

54" FWVGA by Generic
Sereen: 547, 480 = 854, Large mdp
RAM: 512 MiB

7.0" WSVGA (Tablet) by Generic
Sereen: 7.0", 1024 = 600, Large md
RAM: 512 MiB

10.1" WXGA (Tablet) by Generic
Sereen: 101", 1280 = 800, X-Large
RAM: 512 MiB

(]
]
(Il

@ Clone Device -
Mame: ‘ ASUSTransformer ’
Screen Size (in):  10.

Resolution (px): 1280 x B0

s [] Accelerometer [V] Gyr
GPS Pro
Cameras Front Re
Input: [7] Keybeard
@ Mo Mav () DPad
RAM: 512

A user-created device definition, Ag

Ay The device "10.1" WXGA (Tablet)" will be
"ASUSTransformer” under the "User” cate

==

Android Virtual Device (AVD) Manager

{

7"\

| Android Virtual Devices| Device Definitions

List of known device definitions. This can later be used to create Android Virtual Devices,

Device

/ISUS Transformer by User

Screen: 101", 1280 = 800, X-Large xhdpi

RAM: 512 MIB

ed by: MyASUSTabl

Galaxy Nexus by User
Screen: 4.7°, 720 = 1280, Normal xhdpi
RAM: 1024 MIB

Android TV (1080p) by Google
Screen: 550, 1920 = 1080, X-Large xhdpi
RAM: 2 GiB

Android TV (720p) by Google
Screen: 5507, 1280 = 720, X-Large tvdpi
RAM:  2GiB

Android Wear Round by Google
Screen: 1,77, 320 = 320, Small hdpi
RAM: 512 MiB

-

Create AVD...

m

ii ]!

Creates a new

Create Device...

Edit...

Delete...

Refresh

!

A user-created device definition, A generic device definition,




Android Virtual Device (AVD)

u Edit Android Virtual Device (AVD) B

ANVD Name: MyASUSTablet

.
Device < ASUS Transfermes (1280 = B00: xhepd) > -

Target: f!ndruld-!.l,z - APl Level 16 =
CPU/ABE {intel Atom (86 -
Keyboard: ' Hardware keyboard present

Skin [Skin with dynamic hardware controls .
Front Carmera: Emulated -

Back Camera: .Ernulutﬂl b

Memony Options: RAM: 512

VM Heap: 123
Intemal Storage: 200 iM.Q-_:
50 Card:
= Mg |
File:

Ernulation Options  — Snapshot

heermide the sxisting AVD with the sam

oK | cancel

l:! Android Yirtual Device (AVD) Manager
E.r!x.r‘n:ln:*u:‘l‘:kllrtu.liD‘e".llcm. ] Device Definitions |

List of existing Androad Virtual Devices located at CilUsers\workshop'. androad\aed
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= [¥] Scale dlsp|ﬂ]ft0fEﬂ|E
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A Scale: 064
"-—.‘
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&Jl. Launch from snapshot

Save to snapshot

d Filth
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sg.nus G Launch ] ’ Cancel

Camera
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SDK Version I\/Iapping Convention
Platfom version | AplLevel | VERSONGODE | Mo |

Android 4.4 KITKAT Platform Highlights
Android 4.3 18 JELLY BEAN MR2 Platform Highlights
Android 4.2, 4.2.2 17 JELLY BEAN MR1 Platform Highlights
Android 4.1, 4.1.1 16 JELLY BEAN Platform Highlights
Android 4.0.3, 4.0.4 15 ICE CREAM SANDWICH MR1 Platform Highlights
Android 4.0, 4.0.1,4.0.2 14 ICE CREAM SANDWICH

Android 3.2 13 HONEYCOME MRZ

Android 3.1.x 12 HONEYCOME MR1 Platform Highlights
Android 3.0.x 1 HONEYCOME Platform Highlights
Android 2.3.4 10 GINGEREREAD MR1 Platform Highlights
Android 2.3.3

Android 2.3.2 g GINGERBRELD

Android 2.3.1

Android 2.3

Android 2.2.x 8 FROYO Platform Highlights
Android 2.1.x T ECLATE MR1 Platform Highlights
Android 2.0.1 6 ECLAIR 0 1

Android 2.0 5 ECLATR

Android 1.6 4 DONUT Platform Highlights
Android 1.5 3 CUPCAKE Platform Highlights
Android 1.1 2 BASE 1 1

Android 1.0 1 BLSE

http://developer.android.com/guide/topics/manifest/uses-sdk-element.html#ApilLevels
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API Level

i A Fitter bv AP| Leve !
Home SDK Dev Guide Resources Videos Blog [ Fiter by API Levet: [ 12
“AOTOTd. gr apiCs. arawa ore i hed — _ — 108 a5t 4aUp, the gl
android.graphics drawable.shapes application might want to capture an auxiliary video of resolution 480p using this call.
android.hardware
android hardware.usb |E| Parameters
andro!d.|nputlmethodsew|ce 0 fd  an open file descriptor to be written into.
android.location
android. media.audiofx public void setCamera (Camera c) S e
android.mtp Sets a Camera to use for recording. Use this function to switch quickly between preview and capture mode without a teardown of
android.net the camera object. Must call before prepare().
android.net hitp
android.net.rp Parameters

android.net.sip
android.net.wifi

android.nfc
android.nfctech < public void setCaptureRate (double fps) > ] s e ni] >

.aﬂglrslt‘j;oﬂtlapgl =2 Set video frame capture rate. This can be used to set a different video frame capture rate than the recorded vidzo's playback rate.

AudioTrack - Currently this works only for time lapse mode.
CamcorderProfile

¢ the Camera to use for recording

CameraProfile Parameters

Exifinterface fos  Rate at which frames should be captured in frames per second. The fps can go as low as desired However the
FaceDetector fastest fps will be limited by the hardware. For resolutions that can be captured by the video camzra, the fastest
FaceDetector Face fps can be computed using getPreviewFpsRange (int[1). For higher resolutions the fastest fps may be Al
JetPlayer more restrictive. Mote that the recorder cannot guarantee that frames will be captured at the given rate due to -
IMediaMetadataRetriever cameralencoder limitations. However it tries to be as close as possible. 1

MediaFlayer

MEIRAH e D — | public void setMaxDuration (int max_duration_ms)

MediaRecorder AudioEncoder

ince: AP| Lev

(5]

el 3

MediaRecorder AudioSource Sets the maximum duration (in ms) of the recording session. Call this after setOutFormat() but before prepare(). After recording
MediaRecorder. OutputFormat reaches the specified duration, a notification will be sent to the MediaRecorder.OnInfolistener with a jwhat” code of
MediaRecorder VideoEncoder E MEDIZ RECORDER INFC MRX DURATION REACHED and recording will be stopped. Stopping happens asyrchronously, there
MediaRecorder VideoSource is no guarantee that the recorder will have stopped by the time the listener is notified.

MediaScannerConnection

Ringtone i Parameters

E;Tﬁ:ggiﬁlanager i max_duration_ms  the maximum duration in ms (if zero or negative, disables the duration limit)

API Level of built-in methods indicates that it work only with android version with
API level equal or above that value. E.g. 13 here



Step-3: Creating a Sample App

Mavigate

Search Project Run

Window Help

® HHe”O’ C55248” File | Edit Refactor Source

@ New Android Application

Mew

Open File...

Close

L= [

Mew Android Application

Creates a new Android Application

Application Name:® HelloWerld
Project Mame:® HelloWorld

Package Mame:® sg.edu.nus.comp.cs5248.helloworld

Minimurn Required SDK:©) API8: Android 2.2 (Froyo)

1
Target SDK:GIAPI 16: Android 4.1 (Jelly Bean)
1

Compile With:qAPI 16: Android 41 (Jelly Bean)
| |

Theme:@lHoIo Light with Dark Action Bar

Choose the base theme to use for the application

=]

Alt+Shift+M ¥ '@ Java Project
&2 Android Application Project I},

Ctrl+\W

| % Project...



Step-3: Creating a Sample App

e “Hello, C§5248” =

@ New Android Application

Source

Refactor

Mavigate

Search Project Run

Window Help

Mew

Open File...

Close

@-&-}

Alt+Shift+M ¥ | '@ Java Project
&2 Android Application Project I},

Ctrl“'lﬂ.l"'ll. | L=il> prUJECtI“

Mew Android Application

Creates a new Android Application

Application Name:® HelloWerld
Project Mame:® HelloWorld

Package Mame:® sg.edu.nus.comp.cs5248

r —
(£ New Android Application

™)

Minimurn Required SDK:@’APIB: Android 2.2 (Froyo|

Target SDK:‘?[API 16: Android 4.1 (Jelly

Compile With:@[API 16: Android 41 (Jelly

Theme: | Holo Light with Dark Act

o Choose the base theme to use for the applicati

@:l < Bax

MNew Android Application

Configure Project

Create custom launcher icon
Create activity

[ Mark this project as a library

Create Project in Workspace

Dihadt-bundle-windows-x86-20140702\ examples\HelloWorld

Working sets

[7] Add project to working sets

@j < Back ” Mext =

Finish

Browse...

Select...

Cancel




Step-3: Creating a Sample App

* “Hello, CS5248”

@ New Android Application

File

Edit Refactor Source Mavigate Search Project Run Window Help

New Alt+Shift+N » | (22 Java Project

Open File... &2 Android Application Project I},
e -

Close Ctrl+W | L |Rmgect..

@-&-}

r —
Mew Android Application (£ New Android Application

Creates a new Android Application

Application Name:® HelloWerld
Project Mame:® HelloWorld

Package Mame:® sg.edu.nus.comp.cs5248

Minimurn Required SDK:@’APIB: Android 2.2 (Froyo|

Target SDK:‘?[API 16: Android 4.1 (Jelly

Compile With:@[API 16: Android 41 (Jelly

Theme: | Holo Light with Dark Act

o Choose the base theme to use for the applicati

@:‘ < Bat

@-&-]

MNew Android Application

Configure Project

Create custom launcher icon
Create activity

[ Mark this project as a library

Create Project in Workspace

Dhadt-bundle-windows-x86-20140702 examg

Working sets

[7] Add project to working sets

@

) New Android Application uﬂlﬁ

Empty Activity
Creates a new empty activity

Activity Name® HelloWorld[sctivity

Layout Mame® activity_hello_world

& The name of the activity class to create

< Back

@ Next > Finish | [ Cancel




Eclipse > New > Android Project

¢:€I/‘ HelloWorld 1] HelloWorldActivity java |2l activity_hello_werldxml! &2 | |0 strings.xml
4 =) Android 4.1.2 4 Palette ——
> i android.jar - C\Users\workshop'Deskiop\RIA001\adt-bundle- % Palette - 1 " (0 Nexws One " 3] " ¥ AppTheme  ~
> B8, Android Private Libraries - -
> B, Andreid Dependencies & Form Widgets | | E v|
4 3‘5 sre Teaiview Large Medium small - Button
a B Sg.e:ul.lnl;:r.colcri'r;lp.c.sszel_ﬁ.helloworld —— -
4 )| HelloWorldActivity.java - ]
B et o rotn e & Helloworld
Za onCreate(Bundle) : void Spinner
a 2= gen [Generated Java Files] Sub ttem
» 1 android.support.7.appcompat =
> 7 sg.edu.nus.comp.cs5248.helloworld —
G@ assets
> 1 bin .

W

2= libs

4 = res *
4 [= drawable-hdpi Ll

ﬁ ic_launcher.png
= drawable-ldpi

» (= drawable-mdpi

> (= drawable-xhdpi

> (= drawable-xchdpi

4 = layout
12 activity_hello_world xml
|2 activity_main.xml [ Text Fields
4 = values [ Layouts
|| stringsxml [~ Composite
[<1] styles.xml [ Images 8 Media
s+ = values-vll [ Time & Date
s+ = values-vld [ Transitions
2 AndroidManifest.xml O Advanced

ﬁ ic_launcher-web.png
proguard-project.bet [ Custom & Library Views

project.properties =] -£| Graphical Layout =] activity_hello_world.xml




The Manifest File

ldentify any user permissions the application
requires

Declare the minimum API Level required by
the application

Declare hardware and software features used
or required by the application

API libraries the application needs to be linked


http://developer.android.com/guide/topics/manifest/uses-sdk-element.html

The Manifest file

@ Java - HelloWorld/AndroidManifest.xml - Eclipse

File Edit Refactor Scurce Mavigate

=
[

- = Fey

= B & |

f& Package Explorer &3
4 1 HelloWorld

]

]

*

*

]

*

=i Android4.1.2

=i Android Private Libraries
[ src

E'@ gen [Generated Java Files]
E'@ assets

&= bin

2= libs

res

|2 AndroidManifest.oml
ﬁ ic_launcher-web.png
proguard-project.td
project.properties

i

Search  Project  Run

Window Help

BEA-dNH-0- Q- HG~® - o S

=

&

v.:.a

[J] HelloWorldActivity.java

"

0 activity_helle_warld.xml [ HelloWoerld Manifest 23

=

1 «?xml version="1.8" encoding="utf-8"?>
2= <manifest wmlns:android="http://schemags.android. com/apk/res/android”

3 package="sg.edu. nus. comp.cs5248. hel Loworld”
4 android:versionCode="1"
5 android:versionName="1.8" >
B
7 <uses-sdk
8 android:minsdkVersion="8"
a android:targetSdkVersion="16" />
18
11 <application
12 android:allowBackup="true"
13 android:icon="@drawable/ic_Launcher”
14 android:label="@string/ opp_name"
15 android:theme="@style/AppTheme" >
162 <activity
17 android:name=".Hel Lohorlddctivity"”
18 android:label="@string app nams" >
19 <intent-filter:
28 <actiocn andreoid:name="gndroid. intent.action.MAIN" />
21
22 <category android:name="android.intent. category. LAUNCHER" /=
23 </intent-filter:
24 <factivity:
25 </application:
26

27 «</manifest:



Default.properties

@ Java - HelloWorld/project.properties - Eclipse ®
L] = - . - — -
File Edit Refactor Mawvigate Search Project Run Window Help
Fﬁ'v [: EvIc?rk%vﬂv%v&?@v@gnvigilﬂlglvélv“ (::Iv - =

[ Package Explorer &2

4 1= HelloWorld

» B, Android 4.1.2

» =, Android Private Libraries

> [ sro

- o gen [Generated Java Files]
G@ assets

> 2= bin

- 22 libs

s B res
9] AndroidManifest.xml
ﬁ ic_launcher-web.png
proguard-project.txt
project.properties

=

&

v.:.E

[J] HelloWorldActivity.java

| activity_hello_weorld.xml | HelloWorld Manifest project.properties &7

1k This file is automatically generated by Android Tools.

2# Do not modify this file -- YOUR CHANGES WILL BE ERASED!

3%

44 This file must be checked in Version Contrel Systems.

5#

6# To customize properties used by the Ant build system edit

7# "ant.properties™, and override wvalues to adapt the script to your

8# project structure.

a9

18 # To enable ProGuard to shrink and obfuscate your code, ungomment this (awvailable proper
11 #proguard. config=%${sdk.dir}/tools/proguard/proguard -android. txt :proguard-project. txt
12

13 # Project target.

14 target=android-16

15 android. library.reference.l=. . /appcompat_v7

16



File

Edit Refactor

Run  Source

Main Activity Class

Mavigate

Search Project Window Help

-

2| - %G

o

-

E @& DDMS ?

i Eid H-0-Q- HE- O™ - P Al
ji E | & T T O [ HelloWorldActivity 5 “._[I] Rjava ]g HelloWorld Manifest 1 default.properties 1’ =
- @

> ‘J_g AndroidDemo
[ &% ApiDemos
LT ARE
[ 'J_g GeoVideolnterface
4 = HelloWorld
a (B sre
a B sg.edunus.comp.cs5248.helloworld
a|}J] HelloWorldActivity.javal
i & HelloWorldActivity
aos gen [Generated Java Files]
4 3 sg.edunus.comp.cs5248.helloworld
a [J] Rjava
CH
4 = Android 3.2
[ android jar - C:\Users\beomjoo sec\Desktop
G@ assets
4 2 res
4 [= drawable-hdpi
|R&| icon.png
I [= drawable-ldpi
[ [= drawable-mdpi
4 = layout
|%| main.xml
a = values
|%] strings.zml
<1 AndroidManifest.ml
default.properties
|=| proguard.cfg

< rrr b

package sg.edu.nus.comp.cs5248.helloworld;
Wi ®import android.app.hctivity;[]

public class HelloWorldctivity extends Activicy {
/#% Called when the activity is first created. #/
= ROverride
poblic void onCreate (Bundle savedInstanceState) {
super.onCreate (zavedInstanceState) ;
setContentView (R.layout.main) ;

4

o® m sg.edu.nus.comp.cs5248. helloworld. HelloWorldActivity java - HelloWorld/src

Andreid SDK Content Loader

Bl e R =B



Graphical Layout Editor

activity_hello_world.xml 3 1 strings.xml

= O
1 Palette ——
5 Palette - '| [ Nexus One v| B v| #r Light v‘ ® HelloWorldActivity v| ® v|
(* Form Widgets | En -
TextView Large Medium smai | Bution _
= G B &~ B QaQ| Q®
[ | =[] checkBox

(%) RadioButton CheckedTextView

L '|OO

O I
L —

ofele)
) 8.6 6 6 ¢

W Switch

(| Text Fields

[ Layouts

[ Compaosite

[ Images 8 Media

[ Time & Date

[ Transitions

[ Advanced

[T Other

[ Custom & Library Views

Hello 55248

Graphical La],routl E activity_hello_world.xml




XML Layout File

[ Package Explorer i3 =] q,:;; = H HelloWorldActivity.java strings.xm | activity_main.sxml 23
4 == HelloWorld 1 <Relativelayout xmlns:android="http://schemas.android. com/apk/res/android”
. =) Android 412 2 xmlns:tools="http://schemas.android. com/tools"
. =, Android Private Libraries 3 android: layout_width="match_parent”
4 android: layout_height="match_parent”
» (2 sre 5 tools:context="%{relativePackage}. ${activityClass}" >
e gen [Generated Java Files] 6
E'@ assets 7 <TextView
. 2 bin a8 android:layout_width="wrap content®
. T fibs 9 android:layout_height="wrap_content”
p 18 android:text="@string/hello_world” /=
4 7% res 11
» [= drawable-hdpi 12 [/Relativelayouts
[= drawable-ldpi 13

» [= drawable-mdpi
> [= drawable-xhdpi
> [ drawable-xxhdpi
4 [~ layout
) activity_hello_world.xml
| activity_main.xml
» = menu
4 [ values
) dirmens.xml
| strings.xml
| styles.xml
» [ values-vll
» =% values-vld
s = values-w820dp
| AndreidManifestxml
% ic_launcher-web.png
proguard-project bt
project.properties



<color
<color
<color
<color

WIOCO s W0 s R

Value Resources

|2 activity_main.xml [J] MainActivity.java |2 strings.xml

<?wml version="1.8" encoding="utf-8"}3
{resour

Cesk

name="mango" >#FFB272</colors
name="Light">#FFE4A4</colors
name="dark_green_text">#0C6688</ colors
name="chocklote " >#CC6686</ color:

</resourcess

[J] HelloWarldActivity java |9 stringsxml 22| |0 activity_main.xml

=J

1 k?xwl version="1.8" encoding="utf-8"7>

2 <resourcesr

0O =] o W s

</resourcess

<string name="gpp name'>Hello, Android</string>
<string name="hello world":Hello CS55248</string>

|2 arrays.xml |2 colorsaml B2
|9 activity_main.xml [J] MainActivity java |1 strings.xml |4 arraysxml 23
1 k?xwl version="1.8" encoding="utf-8"?
2 <resourcesk
3 <string-array name="pref_sampling rate_entries":
4 <item»Fast</item:
= <item>Mormal (default)</item:
6 <item>Slow</item:
7 </string-array>
a8 <string-array name="pref sampling rate_values':
9 <item>l</item:
1@ <item>2</item:
11 <item»3</item:
12 </string-array>
13 <string-array name="pref segment duration _entries":
14 <item>3 seconds (Default)</item:
15 <item>5 seconds </item:
16 <item>1@ seconds</item:
17 </string-array:
18 <string-array name="pref_segment_duration values™:
19 <item»3</item:
28 <item>5</item:
21 <item>18</item:>
22 <«/string-array>

=]
L

</resourcess



File Edit Refactor Run Source MNavigate Search Project Window Help
rEEe A B8R -0 HEr @oy PHEEN H-FHree-
[75 Project Explorer &2 <'}==b| ¢ - =0 |£j_‘| HelloWorldActivity.j M@ HelloWorld Manifest 1 default.properties 1»2

E_.g;AndroidDemo @ /% AUTO-GENERATED FILE. DO HOT MODIFY.[]
gl ApiD

= ApiDemos
ﬁ ARE package sg.edu.nus.comp.cs35248.helloworld;

5% GeoVideolnterface
15 HelloWorld [public final class R {

@src - public static final class attr
B sg.edu.nus.comp.cs5248.helloworld ) ¥ . . .
@ HelloWarldActivity java public st_:.atlc: ff.nal_clas# dr-;w-
® HelloWorldActivity public statie final int 1 f020000;
Sl gen [Generated Java Files]
f sg.edu.nus.comp.cs5248. helloworld
[ Rjava N
G r 3 (=i i
i Android 3.2 pumffbffztizaz2a§izzsfn§t:;;g me=0x7£040001;
android.jar - C:\Users\beomjoo sec\Desktop MilAE Sesine Famedl TR Geda 040000;
a@ assets
& res
= drawable-hdpi
[Ry| icon.png
= drawable-ldpi
(= drawable-mdpi
= layout
[¥] mainxml
= values
[¥] strings.xml
|a AndroidManifestxml
default.properties
proguard.cfg

R P —

}
public static final class layou
public =static final int ma1 T£0320000;

Smart Insert 24:1 Android SDK Content Loader




Building App



Ul

lding Process

Application
Reources

aapt

r

.aidl Files

R.java

Application
Source Code

Java
Interfaces

Compiled
Resources

Compiler

.class Files

.dex files

apkbuilder

Android Package
(-apk)

Signed .apk

3rd Party
Libraries
and .class
Files

Other Resources

(release
mode)

Signed and
Aligned .apk

Running

Debug or
Release
Keystore




No Android Device ?

Select a device compatible with target Android 3.2

@ (Choose a running Android device

,

=)

Serial Number AVD Name Target Debug  State
[ ™ ‘
Mo compatible targets were found. Do you wish to a add new Android Virtual Device? (2 Launch a new Android Virtual Device |
AVD Mame Target Name Platform API Level CPU/ABI Details...
= Mo AVD available = = Start..
I
||
Refresh
Manager...

Install USB Drive



USB Driver Installation

1. Install OEM USB Driver from ASUS website.
http://support.asus.com/download/ and search by Transformer
2. Update Driver Software from Device Manager

Update Driver software | ‘i,

3. Locate USB Driver folder

Upcate Dver Soare- it Comporte e
Windc oftware
i

4. Enable USB Debugging at Transformer


http://support.asus.com/download/

Enabling USB debugging

i - | = 2% m 53% 5:18

* Developer options ON

W Security
Process Stats
Geeky stats about running processes

B Language & input

DEBUGGING
£ Backup & reset [

USB debugging = ]

ACCOUNTS Debug mode when USB is connected

& Google Revoke USB debugging authorizations

Add account
+ Power menu bug reports

SYSTEM Include option in power menu for taking a bug report

~f Performance Allow mock locations
Allow mock locations

= MediaScanner Filters
Select debug app
. No debug application set
Date & time

Accessibility

SuperSU Verify apps over USB
Check apps installed via ADB/ADT for harmful behavior.

Frintng Wireless display certification

Show options for wireless display certification

{} Developer options

® About tablet Show touches




After Successful USB Driver Installation

<sdk>/tools/ddms.bat

File | Edit| Actions Device
Info | Threads | VM Hesp | Allocstion Tracker | Sysinfo | Emulator Control | Event Log
" DOM-aware? -
me App description: .
g 3840181421f74d7  Online 32 .
VM version: -
ProcessID: -
Supports Profiling Controk -
Supports HPROF Control: -
‘ i »

Il * [Ulclolelc) H
Log
Time pid tag Message -

| | os-201202900 D 132 AlarmManager  Triggered Alarm 407970 ELAPSED_REALTIME_WAKEUP IntentSender{411¢83...

||| | o-220n202920 D 12 AlarmManager  Added alarm Alsrm{403f1ed8 type 2 android) type:ELAPSED_REALTIME_WAKE...

II| | 0s-2201:2930050 1 om ActivityManager  Starting: Intent { act=android.intent.action VIEW dat=market://searchiq=pna.
09-2201:29:30.110 112 ActivityManager Start proc com.google.android finsky for activity com.google.android.fin
09-2201:29:20.260 11 ActivityManager Starting: Intent { act=android intent.action VIEW dat=market:/search?q=pna... |
09-2201:29:33830 1o ActivityManager  Starting: Intent { act=android.intent.action MAIN cat-[android.intent.category...

|
09-22 01:29:34.480 1 om ActivityManager  No longer want com.svox.pico (pid 1135): hidden 16
09-22 01:29:36.990 1 m ActivityManager _Starting: Intent { act=android.intent.action. MAIN cat=[android intent.category... =
Filter:




Running Sample App.

-
= Run As -[nﬁli_hj

Select a way to run 'HelloWorld':

plicatiorfl:
JSAndroldJUmtTest
il Java Applet

| | G1Java Application

Ju JUnit Test

p—— =

Selext & devce compatible with Larget Androd 3.2,
@ Choose & running Android device

%‘ Helloworld

Seial Nurmber AVD Mame Target Debug  State Hello, CS5248
(Wmmmaimg BT a2 ~Online |

nch & new Androwd Vetual Device
AVD Mame Target Mame Platfarm APTLevel 48] e

Description

Runs an Android Application

ok || comca

.

@ ') oK l [ Cancel




Sample Hello World Code

package =g.edu.nus.comp.cs5248 . helloworld:;
'"import android.app.fctivity;

public class Helannrldﬂctlvlty extend=s Activity {
/** Called when the activity 1is first created. */
@0verride
public vold onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstancestate) ;
setContentView (R.layout.main) ;



Editing Sample Code

ion="1.0" encoding="utf-8"2>

Ins:android="http://schemas.android.com/apk/res/android"
rtical”

11l parsnt"

fill parent"

Add id to main.xml

android:layout_width="fill parent”
android:layout height="wrap content”
android:text="@string/h=llo"

“ H h I I d ”
</LinearLayout> @ + I d/ e O I

package sg.edu.nus.comp.cs5248.helloworld: ~ W Edit He”oworldACtiVity-java

import android.app.hctivity:[]

public class HelloWorldlctivity extends RActivity {
f#% Called when the activity is first created. */

@0Override

public void onCreate (Bundle savedInstanceState) { 1
soper.onCreate (savedInstanceState) ; I m porta nt po I nts
Texoiiey = (Textview) Hndayld (R.1d. : e Ul Element can have anId

serConrentView (R.1layout.main);

° class : Class< sg.edu.nus.comp.cs5248.helloworld.R.id>

} el e Variables in our code link to
Ul elements

e update Ul element content

, from our program code

oblems 55\ @ Joadoc| B Dcarnon - whenever we like

rs, 425 warnings, 0 others (Filter matched 100 of 425 items) Press 'Ctrl+Space’ to show Template Proposals
< L

BE PATIENT Since Eclipse may not be responsive for a long time !!!



A Sample Code

package =g.edu.nus.comp.cs5248 . helloworld:

import android.app.fActivity:
import android.o=s.Bundle;
import android.widget.TextView;

public class HelloWorldictivity extends Activity {
/*¥* Called when the activity i=s first created. #*/
E0verride

public volid onCreate (Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ; (::>
:: T

extView tv = (TextView) findViewById(R.id.helloId):;
«—tv.setText ("hello, CEEE&E"}J
setContentView (R.layout.main) ; Important points
} (1.) Ul Element can have an Id
; (2) Variables in our code link to
Ul elements

@ Update Ul element content
from our program code
whenever we like




App Failure

A Sorryl

The application Hello, Android (process sg.edu.nus.comp.
cs5248.helloworld) has stopped unexpectedly. Please try
again.

Force close




Let’s Debug the code



Always, Look at DDM

File Edit Actions Device

"I *’.2‘:.,_) % fror] Info |Thleads | YM Heap | Allocation Tracker I Sysinfo I Emulator Control | Event Log
DDM-aware? -
Name
App description: -
.- [@ 3840181421f74d7  Online 3.2 VM version: _
Process I -
Supports Profiling Control: -
Supports HPROF Control: -
4 1 | +
tf - @000 H
Log
Time pid tag Message m
08-27 19:25:55.400 I 1808 jdwp Ignering second debugger -- accepting and dropping
09-27 19:25:55.420 D &8 dalvikvm GC_EXPLICIT freed <1K, 5% free 6281K/6595K, paused 2ms+3ms
09-27 19:25:55.450 D 1808 AndroidRunti...  Shutting down VM
0 9:25:55.450 W 1808 dalvikwm threadid=1: thread exiting with uncaught exception (group=0x400,
09-27 19:25:55.450 E 1808 AndroidRunti...  FATAL EXCEPTION: main
09-27 19:25:55.450 E 1808 AndroidRunti...  javalang.RuntimeException: Unable to start activity Componentinfo{sg.edu.nus.comp.cs5248 helloworl...
09-27 19:25:55.450 E 1808 AndroidRunti at android.app.ActivityThread.performLaunchActivity (Activity Thread java:1815)
08-27 19:25:55.450 E 1808 AndroidRunti.., at android.app.ActivityThread.handlelaunchActivity(ActivityThread java:1831)
09-27 19:25:55.450 E 1808 AndroidRunti... at android.app.ActivityThread.access 5500 (Activity Thread, java:122)
09-27 19:25:55.450 E 1808 AndroidRunti... at android.app.ActivityThreadSH.handleMessage(ActivityThread java:1024) al
08-27 19:25:55.450 E 1808 AndroidRunti.., at android.os.Handler.dispatchMessage(Handler java:99)
09-27 19:25:55.450 E 1808 AndroidRunti... at android.os.Looper.loop(Looperjava:132)
09-27 19:25:55.450 E 1808 AndroidRunti... at android.app.ActivityThread.main{ActivityThread java:4123)
09-27 19:25:55.450 E 1808 AndroidRunti at java.lang.reflect.Method.invokeMative(Mative Method)
09-27 19:25:55.450 E 1808 AndroidRunti... at java.lang.reflect. Method.invoke{Method java:491)
09-27 19:25:55.450 E 1808 AndroidRunti... at com.android.internal.os.ZygotelnitSMethodAndArgsCaller.run(Zygotelnit java:841) £
09-27 19:25:55.450 E 1808 AndroidRunti at com.android.internal.os.Zygotelnit.main(Zygotelnit java:599)
09-27 19:25:55.450 E 1808 AndroidRunti... at dalvik system,NativeStart. main(MNative Method)
09-27 19:25:55.450 E 1808 AndroidRunti..  Caused by: java.lang.MullPointerException
08-27 19:25:55.450 E 1808 AndroidRunti.., at sg.edu.nus.comp.cs5248, helloworld HelloWorldActivity.onCreate(HelloWorldActivity java:15)
09-27 19:25:55.450 E 1808 AndroidRunti... at android.app.Activity. perfformCreate(Activity java:4397) B
09-27 19:25:55.450 E 1808 AndroidRunti... at android.app.Instrumentation.callActivityOnCreate(Instrurmentation java:1048)
08-27 19:25:55.450 E 1808 AndroidRunti... at android.app.ActivityThread.performLaunchActivity (Activity Thread java:1779)
09-27 19:25:55.450 E 1808 AndroidRunti w11 more
09-27 19:25:55.460 D &8 dalvikvm GC_EXPLICIT freed <1K, 5% free 6291K/6595K, paused 2ms+3ms
08-27 19:25:55.460 o131 ActivityManager  Force finishing activity sg.edu.nus.comp.cs5248 helloworld/ HelloWorld Activit, 2

Filter:




package =g.edu.

import android.
import android.
import android.

Correction

nus.comp.c25248  helloworld;

app.Activity;
o= .Bundle;
widget.TextView;

public class HelloWorldactivity extends Activity {

-

mEoLLadliled

mrarridde
S

— L L A

5o B

T -— = = = b= rra Ir - - 1+ — — % ] = 4
when the activity is first created. #/

public wvoid onCreate (Bundle =avedInstanceState) {

SUper.o
setCont

nCreate (zavedInstanceState) ;
entView (R.layout.main) ;

TextView tv = (TextView) findViewById(R.id.helleId):
tv.getText ("hello, C55248");

. Hello, Android




Debugging via Dalvik Debug Monitor

Service (DDMS)

Log.e(*'Hello, World", "Hello, BJ");

Log

Time pid tag Message

09-25 15:54:41.780 0D 212 dalvikvm GC_FOR_ALLOC freed <1K, 38% free 12363K/19655K, paused 29ms
09-25 15:54:41 860 0D 212 dalvikvm GC_COMCURRENT freed 33K, 38% free 12331K/19655K, paused 2...
09-25 15:54:41.950 D 1360 AndroidRunti..  »»»>>> AndroidRuntime START com.android.internal.os.Runti...
09-25 15:54:41.950 D 1360 AndroidRunti..  CheckINIis OFF

09-25 15:54:41.990 I 1360 jdwp Ignoring second debugger -- accepting and dropping

09-25 15:54:41.990 D 135 AlarmManager  Removed alarm Alarm{412b5b38 type 2 com.google.android.ap...
09-25 15:54:41.990 D 135 AlarmManager  Added alarm Alarm{41381c98 type 2 com.google.android.apps....
09-25 15:54:42.100 D 1360 AndroidRunti..  Calling main entry com.andreid.commands.am.Am
09-2515:54:42.100 0D 212 dalvikvm GC_FOR_ALLOC freed 1943K, 47 % free 10478K/19655K, paused 3...
09-25 15:54:42.100 1 212 dalvikvm-heap  Grow heap (frag case) to 12.163MB for 1958648-byte allocation
09-25 15:54:42.110 I 135 ActivityManager  Starting: Intent { act=android.intent.action.MAIN cat=[android.i...
09-2515:54:42120 D 1360 AndroidRunti..  Shutting down VM

09-25 15:54:42.130 I 1360 AndroidRunti..  NOTE: attach of thread 'Binder Thread #3' failed
09-2515:54:42.130 D 1360 dalvikvm GC_COMCURRENT freed 102K, 86% free 371K/2560K, paused Om...
09-2515:54:42.130 D 1360 jdwp Got wake-up signal, bailing out of select

09-2515:54:42.130 D 1360 dalvikvm Debugger has detached; object registry had 1 entries
09-2515:54:42.190 0D 212 dalvikvm GC_FOR_ALLOC freed <1K, 37% free 12391K/19655K, paused 79ms
09-25 15:54:42.200 I 253 System.out [INFO:5638862]: LogSource: Running flush

09-25 15:54:42.200 I 253 System.out [INF0:5638863]: LogSource: Sending payload [bytes=1084]

09-25 15:54:42.200 I 135 ActivityManager  Start proc sg.edu.nus.comp.cs5248.helloworld for activity sg.edu...
09-25 15:54:42.230 1 1377 jdwp Ignering second debugger -- accepting and dropping
09-2515:54:42.230 o 135 WindowMana... readLidState, sw:l

09-2515:54:42.230 o 135 WindowMana...  adjustConfigurationlw, config:{1.0 0mccOmnc (neo locale) sw800...
09-25 15:54:42.240 D 1377 dalvikvm Debugger has detached; object registry had 1 entries

09-25 15:54:42.260 E 1377 Helle, Warld Hello, BJ

09-25 15:54:42.290 D 1344 dalvikvm GC_COMCURRENT freed 209K, 4% free 6594K/6855K, paused 4m...
09-25 15:54:42.340 0D 212 dalvikvm

GC_COMCURRENT freed 6K, 37% free 12391K/19655K, paused 2...




Now, everything is ready



Application Components

 Android application
— .apk : android package
 Four Application Components
— Activity
— Service
— Content Provider
— Broadcast Receiver
e Communication among components except
Content Provider
— Intent



Activity 1

Activity Lifecycle  Implement Lifecycle
Callbacks

public class ExamplelActivity extends Activity

CJCIVEIIide
public void onCreate (Bundle savedInstanceState)

" U:::Cr;arg;?g;es super.onCreate (savedInstanceState) ;
jvi // The activity i=s being created.
_acivity ‘ onStart() ‘-—‘ onRestart() o & 2
l BOverride
protected void onStart()
( P’mh ) ‘ onResuma() ‘..— super.onStart() :
// The activity is about to become wizsible.

v

[ The activity | @Override

Activity is
runnin - .
g comes to the protected void onResume ()} {
foreground .
. - ) — super.onResume () ;
‘ Another activity comes | S/ The activity has become wisible (it iz now "resumed”).
in front of the activity | B
[ The activity BOverride
Cther applications comes to ”’e‘ rotected void pnPause() !
-~ need memory. foreground. F -

super.onPause () ;
/4 Another activity is taking focus (this activity is about

( The activity is no longer visible | ¥
@Override
protected void onStop() |

onStop() super.onStop();

// The activity is no longer visible (it is now "stopped")
_ ::O?erride

onDestroy() . .
protected void onDestrov 1
super.onDestrov() ;
S/ The actiwvity is about to be destroved.




Activity 2

Hierarchical View
Architecture

— ViewGroup (Layout)
* View
* View
ViewGroup (Layout)
— View
— View

* View
ViewGroup

e Declare Activity in the

<activity android:name=".Examplelctivity™

manifest
<manifest ... >

<application ... >

<fapéiication el ¥

</manifest >

i=



Activity 3

e Start an Activity e Activities and Stack

Intent intent = new Intent(this, SignInfActivity.class).
startActivity(intent);

e Start an Activity for a
Result

— Caller Activity

Activity 2

Aetvity

Start Activity 3

BACK key

BackStack || actiyt || || aowiy2 |4 || Acvys |
IEII

Root activity for the task

Running Activity Destroyed activity

— Callee Activity

setResult (RESULT OK, new Intent () .putExtra("key", "wvalus"}):

* finish



Services

A service is a component that runs in the bg to
perform long-running operations

A service does not provide a user interface

Another component, such as an activity, can start
the service and let it run or bind to it in order to
interact with it

A service is implemented as a subclass of Service

E.g a service might play music in the background
while the user is in a different app



Broadcast Receivers

A broadcast receiver is a component that
responds to system-wide broadcast
announcements

Apps can also initiate broadcasts

Although broadcast receivers don't display a Ul,
they may create a status bar notification to alert
the user when a broadcast event occurs

A broadcast receiver is implemented as a subclass
of BroadcastReceiver and each broadcast is
delivered as an Intent object.



Content Providers

A content provider manages a shared set of app
data

Through the content provider, other apps can
qguery or even modify the data

Any app with the proper permissions can query
part of the content provider

A content provider is implemented as a subclass
of ContentProvider and must implement a
standard set of APlIs that enable other apps to
perform transactions.



Intent

 Anintentis an abstract description of an
operation to be performed

— It can be used with startActivity to launch an
Activity

— broadcastintent to send it to any interested
BroadcastReceiver components

— startService(lntent) or bindService(Intent,
ServiceConnection, int) to communicate with a
background Service



http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/BroadcastReceiver.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/app/Service.html

Activating Components

Passing an Intent to startActivity() or
startActivityForResult()

passing an Intent to startService(). Or bind to
the service by passing an Intent to bindService().

Passing an Intent to methods like
sendBroadcast(), sendOrderedBroadcast(), or
sendStickyBroadcast().

perform a query to a content provider by calling
query() on a ContentResolver.



http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/app/Activity.html
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Intent.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/Context.html
http://developer.android.com/reference/android/content/ContentProvider.html
http://developer.android.com/reference/android/content/ContentResolver.html

Ul — Declaring Layout

e |nitiated when called setContentView() on onCreate()

public void onCreate (Bundle savedInstanceState) |
super.onCreate (savedInstanceState) ;
setContentView (R.layout .main layout):

e Use Visual Layout Editor for initial layout design.
e Edit XML file extensively.

wrap_content or fill_parent




Ul — Creating Menu

* Menu Types

— Options Menu
e Appears when a user touches MENU button.

— Context Menu
— Submenu

* Howto
— Specify menu items in a XML resource menu
— Inflate a Menu Resource
— Respond to user Action

At res/menu/game_menu.xml inflate

@0verride

return true;

</menu

public boolean onCreate0ptionsMenu (Menu menu)
MenuInflater inflater = getMenuInflater();
inflater.inflate (R.menu.game menu, menuj:

@hup:mmw.go ogle.com/... 4

Web [mages

Places Mews more v @
Google

callback

foverride

public boolean onCptionsItemSelected (Menultem item) {

// Handle item selection
switch (item.getItemId{)} f{
cagse R.id.new game:
newGame () ;
return true;
case R.id.help:
showHelp():
return true;
default:
return super.onCptionsItemSelected (item);



Ul — Handling Ul Events

e onClick, onLongClick, onKey, onTouch, ...

public class Examplelctivity extends Aetivity implements OnClickListener
protected void onCreate (Bundle savedValues)

Create an anonymous implementation of OnClicklistener
private OnClickListener mCorkyListener = new OnClickListener ()
public void onClick(View w)
£ the button is clicked

Button button = (Button)findViewById(R.id.corky):
button.setinClicklListener (this) ;

protected void onCreate (Bundle savedValues)
Implement the OnClickListener callback
Capture our button from layout public void onClick (Vi
Button button = (Button)findViewById(R.id.corky): do something when the button is clicked

// Register the onClick listener with the implementation abowve
button.setOnClicklListener (mCorkyListener) ;



Thread

e Ul Thread

— “Main” thread per application responsible for interacting with Ul
components.

 “Application Not Responding” problem
— If Ul thread is blocked more than several seconds, ANR dialog appears.

— Do not block the Ul thread
— Do not access Ul components outside Ul thread.

public void onClick(View w) {
new Thread (new Runnable ()} {
public void rum() {
Bitmap b = loadImageFromNetwork ("http://example.com/in
mImageView.setImageBitmap (b) ;

public void onClick(View v} {
new Thread (new Runnable () {
public void run{) {
final Bitmap bitmap = loadImageFromNetwork ("http:
1 mImageView.post (new Runnable ()} {
;.;,,S'tar,;,;;,,. public wvoid run() {
mImageView. setImageBitmap (bitmap) ;

\ . s :'

modlfy }) .start{):



Use AsyncTask, Instead

public void onClick(View v)
new DownloadImageTask().execute ("http://example.com/image.png");

private clas=s DownloadImageTask extends AsyncTask<5tring, Void, Bitmap> f{
/** The system calls this to perform work in a worker thread and
* delivers it the parameters given to AsyncTask.execute() */
protected Bitmap doInBackground (String... urls)
return loadImageFromNetworkurls[0]):

/** The system calls this to perform work in the UI thread and delivers
* the result from doInBackground() */
protected void onPostExecute (Bitmap result)
mimageView.setImageBitmap (result);



Misc - Media Recorder

 Modify CameraPreview to see the video
during recording.

reset()
Error occurs or
an mvalid call setAundioSource()

setVideoSource()
release()

Released

setAudioSource()/
setVideoSource()

reset()/

stop() setOutputF ormat()

DataSourceConﬁgm’
setAudioEncoder)

setVideoEncoder()
setCutputFile()
prepare() setVideoSize()
setVideoFrameRate()
setPreviewDisplay()

Prepared

MediaRecorder state diagram



Misc - HTTP Post

e Use HttpClient and HttpPost.

e Use “multi-part/form-data” to encapsulate
segment.

e Do not excessively use memory.
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<uses-feat

mission android:name="android.permission.aACC T

mission android:name="android.permission.ACCESS COARSE L
mizzion android:name="android.permission.CAMERA™ />
mission android:name="android.permission.FRITE EXTERNAL STORAGE"™ />

Misc — Permission Issue

* Add following permissions to the manifest file.

mizzion android:name="android.permission. INTERNET">< /uses-permission
mission android:name="android.permission.ACCESS MOCK LOCATICON"></uses-permission>

£L FINE LOCATTION"></uses-permission>

CATION"></uses-permission>

(=}

mission android:name="android.permission.RECORD AUDIG"™ />
mizzion android:name="android.permission.FARE LOCKE"™ />

ire android:name="android. hardvare. camera" />

vuses-feature android:name="android. hardwvare.camera.autofocus™ />



Sample Implementation

MainActivity

Dption men -

Record

Preview ltem Click

RecordActivity

Upload Service

PlayerActivity




Upload Service

File Path: /storage/sdcard0/Pictures/VideoGallery/VID_20130911_034601.mp4

Uploading streamlet 6: 19% Completed
77.882225 % of total video uploaded.

National University
of Singapore

EBNUS
%

doo

[ R -




Misc - Integration with MP4Parser

e Adding a jar file
— Create its jar file.

— Add jar file to the app.
e Build Path > Configure Build Path > Libraries > Add JARs.

e If you include source files directly,

— Put Isoparser-default.properties to assets folder

— Change getResourceAsStream(“isoparser-
default.properties”) in PropertyBoxParserlmpl to
“/assets/isoparser-default.properties”.

https://github.com/sannies/mp4parser
https://code.google.com/p/mp4parser/



Misc - Adapter

 An Adapter object acts as a bridge between an
AdapterView and the underlying data for that
view (i.e. ListView, GridView, Gallery, etc.).

 An AdapterView is a view whose children are
determined by an Adapter.

http://developer.android.com/reference/android/widget/Adapter.html
http://developer.android.com/reference/android/widget/AdapterView.html



Misc - Fragments

A Fragment represents a behavior or a portion of
user interface in an Activity.

* A fragment must always be embedded in an
activity and the fragment's lifecycle is directly
affected by the host activity's lifecycle.

Selecting an item Selecting an item

{upcales::-agme-‘:ls l (sla-lsﬁ.cti-.-ilya\l

Activity A contains Activity A contains Activity B contains
Fragment A and Fragment B Fragment A Fragment B

Figure 1. An example of how two Ul modules defined by fragments can be combined into one activity for a tablet
design, but separated for a handset design.

http://developer.android.com/guide/components/fragments.html



Misc - Connecting to NUS Wifi

NUS

Signal strength  Good
Security 802.1x EAP

EAP method PEAP

Phase 2
authentication

MSCHAPV?2

CA certificate (unspecified)

Identity] nusstu\a0092546

Anonymous identity

Password 28 880800 E RN

Show password

Show advanced options

Cancel Connect




Final Comment: Use ApiDemo !!]

New Android Project
15 The API level for the selected SDK target does not match the Min SDK Version.

(| Project name: AccelerometerPlayActivity

Contents (]
) Create new project in workspace

() Create project from existing source

Use default location

C:/Users/beomjoo seo/workspace

@) Create project from existing sample

Samples: [AccelerometerPlay =

AccelerometerPlay P

Build Targ: AccessibilityService
ApiDemos

Target K ApiDemos > tests
BackupRestore

And pasicGLSurfaceView

And BlustoothChat

Goo ContactManager L
CrossCompatibility

And cypeliveWallpaper

Goo GestureBuilder

And Home
HoneycombGallery

SO0 jetBoy

And LunarLander | I

LunarLander = tests

MultiResolution

And potePad I

Goo NotePad > tests

And RandomMusicPlayer
RenderScript > Balls

RenderScript > Fountain

Goo RenderScript > HelloCompute

Real RenderScript > HelloWorld
RenderScript > MiscSamples

[}

Goo

Goo

OO00OECOOOO0NO00O00COOODO0O0EOaOnOoaEE

Real samplesyncAdapter -

i GALAXY Tab Ad... Samsung Electronics Co., Ltd. 2.2 8

[ GALAXY Tab Ad... Samsung Electronics Co., Ltd. 22 &
GALAXY Tab Ad... Samsung Electronics Co., Ltd. 22 &
Android 2.3 Android Open Source Project 23 9
Google APIs Google Inc. 23 g
EDK Sony Ericsson Mobile Communic... 2.3 a
Android 2.3.3 Android Open Source Project 233 10
Google APIs Google Inc. 233 10
EDK 1.1 Sony Ericsson Mobile Communic...  2.3.3 10
Android 3.0 Android Open Source Project 3.0 11

{l Google APIs Google Inc. 3.0 1 [
Android 3.1 Android Open Source Project 31 12
Google APIs Google Inc. 31 12
Android 3.2 Android Open Source Project 3.2 13

[] Google APIs Google Inc. 3.2 13

Standard Android platform 3.2

Properties

@ < Back [ nNea- ] [ Finish ][ cancer |




General Reference

How to work with Android GUI layouts
https://www.youtube.com/watch?v=xn9KYnwIoBE

Building and running your app
http://developer.android.com/tools/building/building-eclipse.html

Deployment of the .apk file
http://stackoverflow.com/questions/3480201/how-do-you-install-an-
apk-file-in-the-android-emulator

Find the hidden developer option http://www.cnet.com/how-
to/restore-the-developer-options-menu-in-android-4-2/

Rotation lock/unlock http://www.howtogeek.com/howto/26715/how-
to-make-your-android-phone-stop-rotating-the-screen-when-
VOU%E2%80%99re-reading-sideways/

Video tutorials http://www.youtube.com/watch?v=5RHtKlo KDI

Load/Open an existing package (e.g., the provided ClassExamples) into
your eclipse

— File --> Import ... --> General-Tab --> Existing Projects into Workspace (and
click Next)

— Select root Directory: click Browse: select the folder the include the
AndroidManifest.xml or project.properties files.

— Click finish



https://www.youtube.com/watch?v=xn9KYnwIoBE
http://developer.android.com/tools/building/building-eclipse.html
http://stackoverflow.com/questions/3480201/how-do-you-install-an-apk-file-in-the-android-emulator
http://stackoverflow.com/questions/3480201/how-do-you-install-an-apk-file-in-the-android-emulator
http://www.cnet.com/how-to/restore-the-developer-options-menu-in-android-4-2/
http://www.cnet.com/how-to/restore-the-developer-options-menu-in-android-4-2/
http://www.howtogeek.com/howto/26715/how-to-make-your-android-phone-stop-rotating-the-screen-when-you%E2%80%99re-reading-sideways/
http://www.howtogeek.com/howto/26715/how-to-make-your-android-phone-stop-rotating-the-screen-when-you%E2%80%99re-reading-sideways/
http://www.howtogeek.com/howto/26715/how-to-make-your-android-phone-stop-rotating-the-screen-when-you%E2%80%99re-reading-sideways/
http://www.youtube.com/watch?v=5RHtKIo_KDI
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