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0 Before you start

Please follow the instruction written in part 1 of our session 1 note to setup the
development environment. You may get the session 1 note from
http://www.comp.hkbu.edu.hk/~sigis/android/2013-14/day1.pdf

In short, you need to have the following three tools ready:
1. Eclipse IDE with built-in ADT (Android Developer Tools)
http://developer.android.com/sdk/index.html

2. JDK1.7(Windows 64bit)
http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1
880260.html

3.  Android emulator or your Android device with USB debugging option enabled

Alternatively, you may also download the tools.zip from the share drive which
contains a pre-configured Eclipse w/ADT and JDK 1.7. Extract the tools.zip and put
the "adt-bundle-windows-x86_64-20131030" folder into "D:\". Remember to
double click the "jdk-7u51-windows-x64.exe" to install the JDK 1.7 before you start
Eclipse.

The default workspace location for the pre-configured Eclipse w/ADT is
"D:\adt-bundle-windows-x86_64-20131030\eclipse\workspace".

In this session, we will use "learn by example” approach to go through our topics.
You are suggested to copy the codes directly and further explanation will be given
during the workshop.
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1 Switch between activities

1.1 Switch to another page by starting another activity

Every single page in an app is an activity. If we want to navigate to another page, we
have to start another activity. In this example, we will learn how to start an activity,
how to send the data to another activity and how to get back the result from an
activity.

1. Create a new project called SwitchActivity with Create activity option checked in
Configure Project step. Click next in the rest of steps and refer to the screenshot

below for the information at the first step.

{3 New Android Application I._lﬂlﬂ_h]

New Android Application
Iy, The prefix 'com.example.’ is meant as a placeholder and should not be used \

Application Name:® SwitchActivity

Project Mame:® SwitchActivity

Package Name: & com.example.switchactivity

Minimum Required SDK: 8| API8: Android 2.2 (Froyo) -
Target SDK: 9| AP118: Android 43 - |
Compile With: 8| AP119: Android 4.4.2 -
Theme: | Holo Light with Dark Action Bar - |

w Theapplication name is shown in the Play Store, as well as in the Manage Application list in Settings.

@
dis

J,

[==]
(=1}
=
v

I

Cancel

2. Replace the content of res/layout/activity_main.xml with the following markup:
<LinearLayout xmins:android="http://schemas.android.com/apk/res/android"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"

android:layout_height="match_parent"
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android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Input from Activity 2:"
android:textSize="20sp" />

<TextView
android:id="@+id/resultFromAct2"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:layout_marginTop="5dp"/>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal"

android:layout_marginTop="30dp">

<EditText
android:id="@+id/inputAct1"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:layout_weight="1"/>

<Button
android:id="@+id/go"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_weight="0"
android:text="Go"/>
</LinearLayout>

</LinearlLayout>

3. Right click src/com.example.switchactivity, select New > Other > Android >
Android Activity to create the second activity in the same project.
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@ New

== g1

Select a wizard
Create an Android Activity

p—

Wizards:
type filter text

[ = General
4 [= Android
& Android Activity|
{2 Android Application Project
6 Android Icon Set
Android Object
{2 Android Project from Existing Code
{2 Android Sample Project
Ji Android Test Project
|4 Android XML File
| Android XML Layout File
|4/ Android XML Values File

»

m

®

< Back

Finish

Cancel

4. Select BlankActivity, type MainActivity2 in Activity Name, set Layout Name to
activity_main_2 and uncheck Launcher Activity. Click Finish to create the second

activity.

-
(D) New Activity

MNew Blank Activity

Creates a new blank activity, with optional inner navigation,

Project: | SwitchActivity

Activity Name® MainActivity2

Layout Name® activity_main_2

Title® MainActivity2
a[| Launcher Activity

Hierarchical Parent® Optional

Mavigation Typeﬁ’ Mone

» The name of the activity. For launcher activities, the application title.

Finish

J |

Cancel
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5. Replace the content of activity_main_2.xml with the following markups:
<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"

android:orientation="vertical">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Input from Activity 1:"
android:textSize="20sp" />

<TextView
android:id="@+id/resultFromAct1"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:layout_marginTop="5dp"/>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:orientation="horizontal"

android:layout_marginTop="30dp">

<EditText
android:id="@+id/inputAct2"
android:layout_width="match_parent"
android:layout_height="wrap_content"

android:layout_weight="1"/>

<Button
android:id="@+id/back"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_weight="0"
android:text="Back"/>

6
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</LinearLayout>

</LinearLayout>

6. Replace the contents of MainActivity.java with the following codes:

package com.example.switchactivity;
import android.os.Bundle;

import android.app.Activity;

import android.content.Intent;

import android.util.Log;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.EditText;

import android.widget.TextView;

public class MainActivity extends Activity {

TextView resultFromAct2;
EditText inputActl;
Button go;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedlnstanceState);
setContentView(R.layout.activity_main);
resultFromAct2 = (TextView)findViewByld(R.id.resultFromAct2);
inputActl = (EditText)findViewByld(R.id.inputAct1);
go = (Button)findViewByld(R.id.go);
go.setOnClickListener(goBtnListener);

private OnClickListener goBtnListener = new OnClickListener(){

@Override

public void onClick(View arg0) {
Bundle bundle = new Bundle();
bundle.putString("myText", inputActl.getText().toString());

7
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startActivityForResult(new Intent(MainActivity.this,
MainActivity2.class).putExtras(bundle), 0);

}

@Override
protected void onActivityResult(int requestCode, int resultCode, Intent data) {
super.onActivityResult(requestCode, resultCode, data);
if(requestCode == 0 && resultCode == RESULT_OK){
Bundle bundle = data.getExtras();
if(bundle!=null){
Log.v("resultFromAct2", bundle.getString("resultFromAct2"));
resultFromAct2.setText(bundle.getString("resultFromAct2"));

7. Replace the contents of MainActivity2.java with the following codes:

package com.example.switchactivity;
import android.os.Bundle;

import android.app.Activity;

import android.content.Intent;

import android.view.Menu;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.EditText;

import android.widget.TextView;
public class MainActivity2 extends Activity {
TextView resultFromAct1;

EditText inputAct2;
Button back;
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@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main_2);
resultFromAct1 = (TextView)findViewByld(R.id.resultFromAct1);
inputAct2 = (EditText)findViewByld(R.id.inputAct2);
back = (Button)findViewByld(R.id.back);
back.setOnClickListener(backBtnListener);

Bundle b = getintent().getExtras();
resultFromActl.setText(b.getString("myText"));

private OnClickListener backBtnListener = new OnClickListener(){

@Override

public void onClick(View arg0) {
Bundle bundle = new Bundle();
bundle.putString("resultFromAct2", inputAct2.getText().toString());
Intent intent = new Intent();
intent.putExtras(bundle);
setResult(RESULT_OK, intent);
finish();
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8. Run the app in the emulator, type something in the first activity and you will get
back what you typed in second activity after you tapped on the Go button and

vice versa.

'e’ MainActivity2

'ﬁv SwitchActivity

Input from Activity 2: Input from Activity 1:
Android
. Android - Go s good - Back

Android Aneroid Androids good food gold goodbye goods

i1 SwitchActivity

Input from Activity 2:

is good

‘ Android . Go

10



2013 Winter Workshop on Android App Development SIG on Innovative Software, COMP, HKBU
Session 2

2 Understand fragment

Fragment has been introduced since Android 3.0 (API Level 11) or using the Android
Support Library to provide support in Android 1.6 — 2.x. Fragment is a portion of an
activity which just likes a sub-activity. It is useful when you plan to support both
Phone Ul and Tablet Ul, or create reusable Ul components. Modern Android apps
make use of fragments and ActionBar to create uniformed user navigation and

experience. Good examples include GMail, Maps from Google prior to Android 2.

2.1 Define XML layout for main activity and fragments
1. Start a new Android Application Project in Eclipse and refer to the screenshot
below for application details. Again we will also create a new BlankActivity with

default activity name and layout.

@ New Android Application =
Mew Android Application ;
I, The prefix 'com.example.’ is meant as a placehelder and should not be used ! |

Application Name:® FragmentExample]
Project Name:® FragmentExample

Package Name: & com.examplefragmentexample

Minirnum Required SDK:©|APIE: Android 2.2 (Froyo) v|
Target SDK:@IAPI 18: Android 4.3 vJ
CompileWith:@lAPI 19: Android 4.4.2 v|
Theme:@IHolo Light with Dark Action Bar VJ

» The application name is shown in the Play Store, as well as in the Manage Application list in Settings.

P
'\3_} < Bacl Mext » Finish Cancel

2. Replace the contents with the following markups in activity_main.xml. We will
add three buttons at the top and a Framelayout to the MainActivity.

<LinearLayout xmIns:android="http://schemas.android.com/apk/res/android"
xmins:tools="http://schemas.android.com/tools"

android:layout_width="match_parent"

11
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android:layout_height="match_parent"

android:orientation="vertical" >

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:gravity="center_horizontal"
android:orientation="horizontal" >
<Button
android:id="@+id/fragButton1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Frag. 1" />

<Button
android:id="@+id/fragButton2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Frag. 2" />

<Button
android:id="@+id/fragButton3"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Frag. 3" />

</LinearLayout>

<Framelayout
android:layout_width="match_parent"
android:layout_height="match_parent"
android:id="@+id/fragment_container" >

</Framelayout>

</LinearLayout>

3. We also need to create the layout of each fragment, namely fragment_one.xml,
fragment_two.xml and fragment_three.xml. To create an xml layout, simply right

click on the layout folder (in Package Explorer of Eclipse) and select New >

12
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i£3) New Android XML File

New Android XML File
Creates a new Android XML file,

Resource Type: [ Layout

Project: [FragmentExampIe

File: fragment_onexml

Root Element:

- - NurnberPicker

B8 ProgressBar
FQuickContﬁctBadge
(®) RadioButton
[:]F{adinGroup

7 RatingBar

[ RelativeLayout

ScrollView
Q, SearchView
i] SeekBar

=

k -]-].]. A

Finish ] ’ Cancel ]

4. Use the follow markups for the three XML documents respectively:

fragment_one.xml:

<?xml version="1.0" encoding="utf-8"?>

<RelativeLayout xmlins:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"

android:layout_height="match_parent" >

<TextView

android:id="@+id/textView1"

android:layout_width="wrap_content"

android:layout_height="wrap_content"

android:layout_alignParentTop="true"

android:layout_centerHorizontal="true'
android:text="This is fragment 1"

android:textSize="20sp" />

<RatingBar

android:id="@+id/ratingBar1"
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_below="@+id/textView1"
android:layout_centerHorizontal="true"
android:layout_marginTop="19dp" />
<CheckBox
android:id="@+id/checkBox1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignLeft="@+id/ratingBar1"
android:layout_below="@+id/ratingBar1"
android:text="CheckBox" />
</RelativeLayout>

fragment_two.xml:
<?xml version="1.0" encoding="utf-8"?>
<RelativelLayout xmlins:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent" >
<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignParentTop="true"
android:layout_centerHorizontal="true"
android:text="This is fragment 2"
android:textSize="20sp" />

<RatingBar
android:id="@+id/ratingBar1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_below="@+id/textView1"
android:layout_centerHorizontal="true"

android:layout_marginTop="19dp" />

<RadioButton
android:id="@+id/radioButton1"

14
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android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignLeft="@+id/ratingBar1"
android:layout_below="@+id/ratingBar1"
android:text="RadioButton" />
<RadioButton
android:id="@+id/radioButton2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignLeft="@+id/radioButton1"
android:layout_below="@+id/radioButton1"
android:text="RadioButton" />

</RelativeLayout>

fragment_three.xml:
<?xml version="1.0" encoding="utf-8"?>
<RelativelLayout xmlins:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent" >
<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignParentTop="true"
android:layout_centerHorizontal="true"
android:text="This is fragment 3"
android:textSize="20sp" />
<RatingBar
android:id="@+id/ratingBar1"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_below="@+id/textView1"
android:layout_centerHorizontal="true"
android:layout_marginTop="19dp" />
<SeekBar
android:id="@+id/seekBar1"
android:layout_width="match_parent"

android:layout_height="wrap_content"

15



2013 Winter Workshop on Android App Development SIG on Innovative Software, COMP, HKBU
Session 2

android:layout_below="@+id/ratingBar1"
android:layout_centerHorizontal="true" />
<SeekBar
android:id="@+id/seekBar2"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_below="@+id/seekBarl" />
<SeekBar
android:id="@+id/SeekBar01"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_below="@+id/seekBar2" />
</RelativeLayout>

2.2 Write codes for main activity and fragments
Note: Import android.support.v4d.app when prompt in order to provide backward
compatibility from Android 1.6 to Android 2.x

F

£ Fragment cannot be resolved to a type

10 quick fixes available:

4 import 'Fragment' (android.support.ed. appk it

4_ Import 'Fragment' (android.app)
(® Create class 'Fragment’

m

@ Change to 'FragmentActiviby' (android.supportad .appl

& Change to 'FragmentManager’ (android.app)

@ Change to 'FraamentManaaer’ (android.supportawd.app)

1. If the libs folder does not exist in the project root, simply create it and copy the
android-support-v4.jar from

<your_sdk_folder>/sdk/extras/android/support/v4/ android-support-v4.jar.

@uv| . % Program Files (x86) » adt-bundle-windows-x86 » sdk » extras » android » support » vd » v|&,|r

Organize « |%| Open ~ Burn Mew folder

* Favorites it Mame Date modified Type Size

Bl Desktop | sIC 6/12/2012 9:59 File folder

4 Downloads 4] android-support-vd.jar 9/11/2012 8:54 Executable Jar File 377 KB
v+ Dropbox

5 Google Drive

| Recent Places

2. Right click the android-support-v4.jar in Package Explorer and then select Build
Path > Add to Build Path.

3. We will create three fragment java classes and associate them with the XML

16
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layout files respectively. To create a blank java class file, right click
src/com.example.fragmentexample and select New > Class. Enter FragmentOne
for the name of the first fragment class.

(£3) New Java Class I. =] ﬁ]
Java Class —
&

Create a new Java class. (‘\, —i&l
Source folder FragmentExample/src
Package: com.examplefragmentexample
O Enclosing type: Browse,
Mame: FragmentCne

Madifiers: @ public 1 default private protected

[] abstract [|final static

Superclass: java.lang.Object

Interfaces: ‘ Add...

4. Similar to the way of creating an activity, we need to extend the Fragment class if
we want to create a fragment. To define the layout of a fragment, use
Layoutinflater to load the XML layout in onCreateView().

Replace the content of the first fragment class with the following codes:

package com.example.fragmentexample;
import android.os.Bundle;

import android.support.v4.app.Fragment;
import android.view.LayoutInflater;
import android.view.View;

import android.view.ViewGroup;

public class FragmentOne extends Fragment{
@Override
public View onCreateView(LayoutInflater inflater, ViewGroup container,
Bundle savedInstanceState) {
// Inflate the layout for this fragment
return inflater.inflate(R.layout.fragment_one, container, false);

17
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}
}
5. To create the second and the third fragment classes, select FragmentOne.java in

6.

the Package Explorer, copy and paste it as FragmentTwo.java and
FragmentThree.java respectively.

Note:

In FragmentTwo.java, rename R.layout.fragment_one to R.layout.fragment_two.
In FragmentThree.java, rename R.layout.fragment_one to
R.layout.fragment_three

To perform a transaction such as switch between different fragments in the main
activity, we will use the FragmentManager to create a FragmentTransaction. The
FragmentTransaction allows us to add, remove, replace or even add the
fragment to the back history stack. The FramelLayout defined in

activity_main.xml is used to act as fragment container to hold the fragments.

Replace the content of MainActivity.java with the following code:

package com.example.fragmentexample;

import android.os.Bundle;

import android.support.v4.app.FragmentActivity;
import android.support.v4.app.FragmentTransaction;
import android.view.View;

import android.view.View.OnClickListener;

import android.widget.Button;

public class MainActivity extends FragmentActivity {

FragmentOne fragmentOne;
FragmentTwo fragmentTwo;
FragmentThree fragmentThree;
Button fragmentOneBtn;
Button fragmentTwoBtn;
Button fragmentThreeBtn;

FragmentTransaction transaction;

18
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@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
fragmentOneBtn = (Button)findViewByld(R.id.fragButton1);
fragmentTwoBtn = (Button)findViewByld(R.id.fragButton2);
fragmentThreeBtn = (Button)findViewByld(R.id.fragButton3);

fragmentOneBtn.setOnClickListener(fragmentOneBtnListener);
fragmentTwoBtn.setOnClickListener(fragmentTwoBtnListener);
fragmentThreeBtn.setOnClickListener(fragmentThreeBtnListener);

fragmentOne = new FragmentOne();
fragmentTwo = new FragmentTwo();

fragmentThree = new FragmentThree();

getSupportFragmentManager().beginTransaction().add(R.id.fragment_contain

er, fragmentOne).commit();

}

private OnClickListener fragmentOneBtnListener = new OnClickListener(){
@Override
public void onClick(View arg0) {
transaction =
getSupportFragmentManager().beginTransaction();
transaction.replace(R.id.fragment_container, fragmentOne);

transaction.commit();

}

b

private OnClickListener fragmentTwoBtnListener = new OnClickListener(){
@Override

public void onClick(View arg0) {
transaction =
getSupportFragmentManager().beginTransaction();
transaction.replace(R.id.fragment_container, fragmentTwo);

transaction.commit();

19
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b
private OnClickListener fragmentThreeBtnListener = new
OnClickListener(){
@Override
public void onClick(View arg0) {
transaction =
getSupportFragmentManager().beginTransaction();
transaction.replace(R.id.fragment_container, fragmentThree);

transaction.commit();

b

7. Now try to run the app and you will able to switch the fragments when you click
on the buttons. It also works on Android 1.6 to Android 2.x devices since we are
utilizing the android-support-v4 library in this example.

all @ 3:59

FragmentExample

'el FragmentExample

Frag.1 Frag.2 Frag.3 Frag.1  Frag.2 | Frag.3

This is fragment 1 This is fragment 2

il 2 272 0

[ CheckBox
O RadioButton

O RadioButton

o OO =

The screeshot on the left is taken on Android 4.x while the right one is taken on
Android 2.x.

20
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3 Handle long-running task

If you have certain time consuming tasks or there are some operations need to be
executed in background, you must implement the block of codes in a separated
thread respectively. Since the main thread of an app in Android will also act as a Ul
thread, it is very important to keep this thread to response users action immediately,
otherwise they will receive an ANR (Application not responding) dialog. In this

workshop, we will use AsyncTask to achieve multi-threading.

When to use AsyncTask and Service?

To make it simple, use Service if the task doesn’t require interacting with the main
thread (e.g. Ul elements), and the task needs to be executed in background (e.g.
Listen to an incoming message) even the app is not brought to the front.

On the other hand, use AsyncTask for those tasks which will block the main thread.
However, the limitation of AsyncTask is that it can be created and executed from the

main thread only.

3.1 Use AsyncTask to load an image from Internet
1. Start a new Android Application Project in Eclipse and refer to the screenshot
below for application details. Again we will also create a new BlankActivity with

default activity name, layout and navigation type.

{3 New Android Application =g

Mew Android Application :
Iy, The prefix 'com.example.’ is meant as a placehelder and should not be used ! !

Application Name:® AsyncTaskExample

Project Mame:® AsyncTaskExample

Package Mame:& com.example.asynctaskexample|

Minirnum Required SDK:©|APIE: Android 2.2 (Froyo) v|
Target SDK:@lAF‘I 18: Android 4.3 vJ

Compile With:®|API 19: Android 44.2 v|
Theme:@IHolo Light with Dark Action Bar vJ

The package name must be a unique identifier for your application.

It is typically not shown to users, but it *must™ stay the same for the lifetime of your application; it is how
multiple versions of the same application are considered the "same app”.

This is typically the reverse domain name of your organization plus one or more application identifiers, and it

()

N

[=x]
=t
g
v
n

N Finish Cancel
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2. Replace the contents in activity_main.xml with the following markups. We will
add an ImageView and a Button to the screen.

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"

android:orientation="vertical" >

<ImageView
android:id="@+id/mylmage"
android:layout_width="200dp"
android:layout_height="200dp"
android:scaleType="fitStart"/>

<Button
android:id="@+id/loadlmage"
android:layout_width="wrap_content"
android:layout_height="wrap_content"

android:text="Load image"/>

<EditText
android:layout_width="fill_parent"
android:layout_height="wrap_content"/>

</LinearLayout>

3. Replace the contents in src/MainActivity.java with the following code:

package com.example.asynctaskexample;
import java.io.InputStream;
import java.net.URL;

import java.net.URLConnection;

import android.app.Activity;

import android.graphics.Bitmap;
import android.graphics.BitmapFactory;
import android.os.AsyncTask;

import android.os.Bundle;
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import android.view.View;
import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.ImageView;

public class MainActivity extends Activity {

ImageView iv;
Button loadBtn;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
iv = (ImageView)findViewByld(R.id.mylmage);
loadBtn = (Button)findViewByld(R.id.loadlmage);
loadBtn.setOnClickListener(loadBtnListener);

private OnClickListener loadBtnListener = new OnClickListener(){
@Override
public void onClick(View arg0) {
new DownloadIimageTask().execute();

private class DownloadimageTask extends AsyncTask<Void, Void, Bitmap> {
@Override
protected Bitmap dolnBackground(Void... params) {
try{
String imglLink =
"http://www.comp.hkbu.edu.hk/~sigis/android/public/picturel.jpg";

URL url = new URL(imgLink);

URLConnection conn = url.openConnection();
conn.connect();
InputStream is = conn.getIlnputStream();
BitmapFactory.Options options = new
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BitmapFactory.Options();
options.inSampleSize = 4;
Bitmap bm = BitmapFactory.decodeStream(is, null,

options);
is.close();
return bm;
} catch (Exception e) {
return null;
}
}
@Override

protected void onPostExecute(Bitmap result) {
super.onPostExecute(result);
if(result!=null){

iv.setimageBitmap(result);

4. Since we will get the image through the Internet, we have to declare additional
permission in AndroidManifest.xml. Go to the AndroidManifest.xml and add
<uses-permission android:name="android.permission.INTERNET"/> above the
<application> tag.

5. Run the app and click on the Load image button. After a while, you will have the
image loaded in the ImageView. You can continue with your typing in the text
field while the image is still loading.
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'ﬁl AsyncTask Example

Load image

. AsyncTask Example

oS O =

6. To see the difference between with and without using the AsyncTask, you can
copy the code from dolnBackground to and add it to the OnClickListener inside
MainActivity.java. Next, add Thread.sleep(10000) before loading the image to
onClick() and doIlnBackground() respectively . You will find that you won’t be able
to type anything in the text field while the image is loading and the ANR dialog
will be popped out soon.

You may refer to the code below of loadBtnListener for not using AsyncTask:

private OnClickListener loadBtnListener = new OnClickListener(){
@Override
public void onClick(View arg0) {
//new DownloadimageTask().execute();
try{
Thread.sleep(10000);
String imgLink =
"http://www.comp.hkbu.edu.hk/~sigis/android/public/picturel.jpg";
URL url = new URL(imgLink);
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URLConnection conn = url.openConnection();
conn.connect();
InputStream is = conn.getlnputStream();
BitmapFactory.Options options = new
BitmapFactory.Options();
options.inSampleSize = 4;
Bitmap bm = BitmapFactory.decodeStream(is, null, options);
is.close();
iv.setimageBitmap(bm);
} catch (Exception e) {

Additional information:

Note: Starting from Android 3.0, the system does not allow any network
operation on the main thread. In order to simulate the Activity Not Responding
situation, you also need to add the following code in the onCreate() otherwise
android.os.NetworkOnMainThreadException will be thrown.

StrictMode.ThreadPolicy policy =
new StrictMode.ThreadPolicy.Builder().permitAll().build();

StrictMode.setThreadPolicy(policy);

And then add @SuppressLint("NewApi") above public class MainActivity
extends Activity since we set the minSdkVersion to 8 in AndroidManifest.xml

*Remember to import the class "SuppressLint" for the annotation.
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/MainActivity.java - ADT

it Window Help

"O-Q- WO @™ PAEN IR G FI e
8| ] *MainActivityjava &3 A activity_main.xml < *AsyncTaskExample Manifest

1 package com.example.asynctaskexample;
2% import java.io.InputStream;[]

@SuppressLint(“NewAphi")

.3 SuppressLint cannot be resolved to a type

20 5 quick fixes available:
21 4— Import 'SuppressLint' (android.annotation)
22 @ Create annotation 'SuppressLint’

@ Change to 'Suppres
@ Change to 'Supp
@ Fix project setup...

(android.test.suitebuilder.annotation)

rnings' (java.lang) eState) {

Press F2' for focus
iv = (ImageView)findViewById(R.id.myImage);
loadBtn = (Button)findViewById(R.id.loadImage);
loadBtn.setOnClickListener(loadBtnListener);

WRRN NN N
® W 00~ O\

[

AsyncTask Example isn't
responding.

Do you want to close it?

Wait (0] 4
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4 Embed Google Maps (API v2) in your app

There are several prerequisites for embedding Google Maps into any apps using

Google Maps APl v2:

1. Download and configure Google Play services SDK

Get two Maps API keys for debug build and release build respectively

2
3. Modify settings in AndroidManiFest.xml|
4. Add the Maps (MapFragment) to the activity

4.1 Download and configure Google Play services SDK
1. In Eclipse, select Window > Android SDK Manager.

2. Select Google Play services and then click Install.

.
Android SDK Manager

= = . |

Packages Tools
SDK Path: C:\Program Files (x86)\adt-bundle-windows-x86'sdk
Packages

I§ Name
[T 13 Google APLs
a [ ] Extras
7] &8 Android Support Repository
] &8 Android Support Library
[F] & Google Analytics App Tracking SDK
[] (8 Google Play services for Froyo
V]| E2 Google Play services

API
3

Rev.
3

4

Status
[ Installed

Not installed

19.01 [ Installed

3 Not installed
12 Not installed
14 % Installed

[C] 3 Google Reposi| Google Play services, revision 14
7] 3 Google Play A By Google Inc.

[ B3 Google Play B
[Cl & GeoglePlay L installed from dl-ssl.google.com

Google Play services client library and sample code
Location: C:\Program Files (x86)\adt-bundle-windows-x86\sdk\extras\google\google_play_services

7] &8 Google USB Driver
[[] B Google Web Driver
[F] @@ Intel x86 Emulator Accelerator (HAXM)

Sort by: @ API level *) Repository Deselect All

=

(IR

Show: [V]Updates/Mew [#]Installed  [T] Obsolete Select New or Updates

Tor Inetaed
Not installed
Not installed

Done loading packages.

L

3. Accept the license and click Install again.

.
Choose Packages to Install

Packages

~ Google Play services, revision 3

Archive Description
Archive for any 05

Size: 3.6 MiB
SHAL: 3580497 d2246bfb44497bebf0ddel 9a0bd0f0Gad

Package Description 8¢ License

Package Description
Google Play services, revision 3
By Google Inc.
Google Play Services client library and sample code
Install path: extras\google\google_play_services

() Accept All

[

) |

Cancel

L

28

In Eclipse, select File > Import > Android > Existing Android Code Into




2013 Winter Workshop on Android App Development SIG on Innovative Software, COMP, HKBU
Session 2
Workspace. Click Browse and navigate to select
<your_sdk_directory>\extras\google\google_play_services\libproject\google-pl
ay-services_lib for the Root Directory.

(© B

Import Projects

Select a directory to search for existing Android projects

Root Directory: \adt-bundle-wind ows-x86"sdk\extras\c | Browse..

Projects:

{[7] google-play-services_lib (C:\Program Files (x86)\adt-bundle-windows-x| | Select All

Deselect All

Refresh

i@

4 I [

[T Copy projects into workspace

Working sets

[C] Add project to working sets

'@:‘ MNext = [ Finish ] [ Cancel

5. Select google-play-services_lib under Projects and click Finish to import the
library project.

4.2 Obtain Google Maps API key

1. Locate the keytool.exe in bin folder of Java JDK or JRE. E.g. C:\Program
Files\Java\jre7\bin. Press Shift+Right Click in the bin folder and choose Open
command window here.

2. Locate the debug.keystore (Debug keystore) in
C:\Users\<user_name>\.android\. Type keytool -list -v -keystore
"C:\Users\<user_name>\.android\debug.keystore" -alias androiddebugkey
-storepass android -keypass android.
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Administrator: G\Windows\system32\cmd.exe

C:“Program Files“JavasjrehinXkeytool —list —-v —keystore "Cisllserss~felixtam~.an
droidsdebug.keystore'” —alias androiddebugkey —storepass android —keypass andPoidI
Alias name: androiddebugkey
Creation date: Feh 13. 2814
Entry type: PrivateKeyEntry
Certificate chain length: 1
Certificatell1]:
Ouner: CHN=Android Debug. O=Android. C=US
Izzuer: CN=Android Debug, O=Android, us
Serial numbher: 454edB7c
Ualid from: Thu Feb 13 16:53:26 CST 2814 until: Sat Febh 86 16:53:26 CS5T 2844
Certificate fingerprints:
[yl 1= BECHY sHF:Hb: VY8 sYAc8F s JUTHHEGE H1 UMM -HB = VES11
SHALl: BA:2A:26:3E:CD:-A7:-E5:5D:DC: tE?:5%:73:59:83:28

HHZ536. 5C-07-E7-24-DU-Vi-0D-30-84-E3-D80-23-CEF-D0 -00-E/-00 -Lo- L0 - 4% -46 2

)

78:E4:D8:81:8A:D?:35:28:A5%:A1:83
Signature algorithm name: SHAZ256withRSA
Uerszion: 3

Extensions:

1= ObjectlId:- 2.5.29.14 Criticality=Ffalse
SubjectKeyldentifier [

HKeyldentifier [

AAAA: D? 58 16 87 BB AZ CB DE 71 82 63 87 5F FA 4E E6
AA1A: 5@ AC 3F 29

1

1

C:~Program FilessJavasjre?bin>

Note: If you are using windows XP, replace C:\Users\<user_name> with

C:\Documents and Settings\<user_name> of the path.

3. Copy the 20 two-digit hexadecimal numbers SHA-1 fingerprint. This fingerprint
will be used to obtain the corresponding Google Maps API key. (You can copy the
numbers by Right click > Highlight the hexadecimal> Right click)

4. Use Chrome to browse and go to https://cloud.google.com/console/project.

Login with your Google account.

[E=E
==/ [ Google Cloud Console %
€« C A 2 hitps accounts.google.com/Service n?service=cloudconsole&piy.¢ ﬁ =
Google
One account. All of Google.
Sign in to continue to Google Cloud Console
Sign in

" Stay signed in

Create an accoun

One Google Account fol

BEM&ED 2> E

erything Google
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5. Click on the CREATE PROJECT and type a name for it. Click the Create and accept

the terms of service.

(\ Google Developers Conso %

€« C A & hitps://cloud.google.com/console/project o7

New Project
!
Project name ‘ Android Workshop
Project 1D pure-lodge-488

6. Click on APIs & auth in the left hand side. Scroll down and find out Google Maps
Android API v2. Activate it and accept the license agreement.

= | B .
{ Google Developers Consc x

[ C A B httpsy//cloud.google.com/console/project/apps~pure-lodge-488/apiui/api 7 =
Naveloners Coneole i ®
Google Developers Console swelix (&)
< Android Workshop Google Cloud Messaging for Chrome OFF
5 Google Cloud SQL API OFF
Werview
Google Compute Engine OFF
APls Google Contacts CardDAV AP| OFF
Credentials
Google Maps Android AP v2 OFF
Consent screen
Push Google Maps API v3 QFF
|
| Permissions Google Maps Coordinate AP OFF
|
| Seftings Google Maps Engine API OFF
: Support
[ Google Maps Geolocation API OFF
| App Engine v
| Google Maps SDK for i0S OFF
{ Compute Engine
{l Cloud Storage Google Maps Tracks AP| OFF
| Cloud Datastore ==
J - — — —

7. Make sure the status of the APl is On.

wieuEnua
‘ Consent screen Google Cloud Storage JSON API o]

Push

Google Maps Android API v2 n |
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8. Click on Credentials in the left panel, then select CREATE NEW KEY > Android
key.

{" Google Developers Conso %
£ C' # | & htips;/cloud.google.com/console/project/apps~pure-lodge-488/apiui/credentia
+Felix
OAuth Compute Engine and App Engine

Create a new key

The APls represented in the Google APls Console require that

requests include a unigue project identifier. This enables the Console

to tie a request to a specific project in order to monitor traffic. enforce
Credentials quotas, and handle billing

| Server key Browser key Android key i0S key

Public APl access

9. Paste the SHA-1 fingerprint and add the package name of the app separated by a

semi-colon. In our example, the package name will be

com.example.googlemapsv2 which will be used in the next section.

= (‘ Google Developers Consc %

<« C' # | & htips;/cloud.google.com/console/project/apps~pure-lodge-488/apiui/credentia

Create an Android key and configure allowed Android applications

This key can be deployed in your Android application.

APl requests are sent directly to Google from your client Android device. Google verifies that each
request originates from an Android application that matches one of the certificate SHA1 fingerprints and
package names listed below. You can discover the SHAT fingerprint of your developer certificate using
the following command:

keytool -list -v -keystore mystore.keystore

Learn more

Accept requests from an Android application with one of the certificate fingerprints and
package names listed below

176 com.example. goo

10. Click the create button and you will get the API key of the debug certificate under
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11.

Key for Android apps (with certificates).

novative Software, COMP, HKBU

S
-

(\ Google Developers Conso %

C A | 8 htips:/cloud.google.com/console/project/apps~pure-lodge-488/a

&«

A r\lr\
LOonsole

Google Developers
example, contact lists) while
keeping their usermames
passwords, and other information

< Android Workshop Email address

private Download JSON
Overview Leamn more
APls
Credentials
Public API Key for Android applications
Consent screen access

Cloud Storage

Cloud Datastore

Push Use of this key does celkey
not require any user Android applications
action or consent
I Permissions does not grant Activation date
< access to any
Settings 2
| g account information Activated by
I Support and is not used for
| authorization Edit allowed Android applications
Learn more
| App Engine
[ CREATE NEW KEY
| Compute Engine
|

piui/credentia

123040731836@developer.g3exrvicead

ATzaSyCYGP ixk42t7I-Z3ZinbDEJYNHFz&6TwF 3|

|
01:2E:8D:AF:C1l:62:6B:C1:A4:6B8:A5:39:3B:50:

Feb 10, 2014 8:03 PM

hkbucompdev@gmail.com (vou)

Regenerate key Delete

For the API key of the release certificate, simply repeat
location of the debug certificate with the release certif

4.3 Embed Google Maps in your app

the steps but replace the
icate in step 2.

1. Start a new Android Application Project called googlemapsv2 in Eclipse and refer

to the screenshot below for application detail. Again we will also create a new

BlankActivity with default activity name, layout and navigation type.

@ New Android Application

([ o]

New Android Application

1, The application name for most apps begins with an uppercase letter

Application Name: & goog\emapstl
Project Name:© googlemapsv2

Package Mame: & com.example.googlemapsvz

Minimum Required SDK:@IAPIS: Android 2.2 (Froyo)

Target SDK:@IAPI 18: Android 4.3

CDmpiIeWith:ﬁlAPI 18: Android 4.4.2

Theme:ﬁl Helo Light with Dark Action Bar

w The application name is shown in the Play Store, as well as in the Manage Application list in Settings.

@

Finish

Cancel

o
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2. Open AndroidManifest.xml and add the following markups:
® Add
<meta-data
android:name="com.google.android.maps.v2.API_KEY"
android:value="your_api_key"/>
<meta-data
android:name="com.google.android.gms.version"
android:value="@integer/google_play_services_version" />
as a child of <application> element respectively. Replace the API key
your_api_key with the one you generated in step 9 of section 4.2.
® Add
<uses-permission android:name="android.permission.INTERNET" />
<uses-permission
android:name="android.permission. ACCESS_NETWORK_STATE" />
<uses-permission
android:name="android.permission.WRITE_EXTERNAL_STORAGE"/>
<uses-permission
android:name="com.google.android.providers.gsf.permission.READ_GSE
RVICES"/>
<uses-permission
android:name="android.permission. ACCESS_COARSE_LOCATION"/>
<uses-permission
android:name="android.permission. ACCESS_FINE_LOCATION"/>
above the <application> tag. This will ask the permission from users to
download the map tiles through the Internet, allow the API to access
Google web-based services and cache the map tiles in the external storage
respectively.
® Add
<uses-feature
android:glEsVersion="0x00020000"
android:required="true"/> above the <application> tag. This is
used to declare the hardware or software feature which is required of a
device.
3. In Package Explorer, right click the project (googlemapsv2) and select Properties
> Android > Add. Select google-play-services_lib and press OK. This will include
the Google Play Service library when compiling the app.
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@ Properties for googlemapsv2 [_Igléj
type filter text Android L=l -

» Resource — - =

Andraoid [] Android 4.0.3 Android Open Source Project 403 15 i

Android Lint Preferences [C] Google APIs Google Inc. 403 15

Builders [] Android41.2 Android Open Source Project 412 16

Java Build Path [] Google APIs Google Inc. 412 16
ulavaCodestyie [F] Android4.2.2 Android Open Source Project 422 17
: j“a E;_mp"e’ [] Google APIs Google Inc. 422 17
> Java Editor . . =

i s D Android 4.3 Android Open Source Project 4.3 18

Project References [[] Google APIs Geogle Inc. 43 18

Refactoring History [¥] Android4.4.2 Android Open Source Project 442 19

Run/Debug Settings [[] Google APIs Google Inc., 44.2 19

Task Tags
> Validation

Library
[]Is Library
Reference Project Add... =
J..,a’..,a'..,a'sdk,a’extras,a’googla.-'google_... google-play-services_lib
Remaove
Up
Down
’Restore Defaultsl ’ Apply ] ?

5
\?,J [ 0K ] [ Cancel ]

4. Replace the content of activity_main.xml with the following markups:

<RelativelLayout xmlins:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".MainActivity" >

<fragment
android:id="@+id/map"
android:layout_width="match_parent"
android:layout_height="match_parent"
class="com.google.android.gms.maps.SupportMapFragment"/>

</RelativeLayout>

5. In package explorer, right click libs/android-support-v4.jar and choose Build Path
> Add to the Build Path.
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6. Replace the contents in MainActivity.java with the following code:

package com.example.googlemapsv2;
import android.os.Bundle;

import android.support.v4.app.FragmentActivity;

public class MainActivity extends FragmentActivity {

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

7. Please note that you have to test the app in the real device instead of emulator.
Emulator does not include Google Play Service (Even you pushed Google Play
services APK to the emulator). Remember to activate your internet connection.
You will soon see the map and able to use two fingers to change the bearing and

angle of the view.
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5 Reference and learning resources

® Object oriented programming (OOP) concept
1. General idea:
http://en.wikipedia.org/wiki/Object-oriented programming
2. OOPinJava

http://docs.oracle.com/javase/tutorial/java/concepts/

® Java syntax
1. Official Java tutorials

http://docs.oracle.com/javase/tutorial/java/

2. Java tutorials with web complier

http://www.learnjavaonline.org/

® Android app development
1. Official Android developer website
http://developer.android.com/index.html

2. Android development Tutorial (YouTube)
http://www.youtube.com/watch?v=7149x12sXsw

3. How to debug Android app in Eclipse (YouTube)
http://www.youtube.com/watch?v=JgHYbm9e05A

® Seeking development assistance
1. Common questions raised by other developers:
http://stackoverflow.com/

2.  Many Android tutorials with complete source code:
http://www.anddev.org/

® Using Action Bar for app primary navigation

http://developer.android.com/guide/topics/ui/actionbar.html

® Special Interest Group on Innovative Software homepage:
http://www.comp.hkbu.edu.hk/~sigis/
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