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1.1   Android 開發環境建⽴立                

Setting up the Android development environment as follows: 

1. Download Android Studio 2.3 for Android 7.0. 

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

2. Download the latest SDK tools and platforms using the SDK 
Manager.  

         ( http://developer.android.com/tools/help/sdk-manager.html )
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App 的四個基本元件

• Activities (活動) 

• Services (服務) 

• Broadcast Receivers (廣播接收器) 

• Content Providers (內容提供者)

透過 intent 

互動以及 

傳遞訊息

透過 ContentResolver (內容解析器)的實例來操作



Intent  (意圖)

• An Intent is an object that provides runtime binding between 

separate components (such as two activities).  

• The Intent represents an app’s "intent to do something." You 

can use intents for a wide variety of tasks, but most often 

they’re used to start another activity.  

• Intent (意圖) 有兩種： 

– 公共的：與系統註冊，可以從任何應⽤用程式呼叫。︒ 

    例如，兩個(或以上) App 間的呼叫及傳遞訊息。︒ 

– 私有的：使⽤用於單⼀一應⽤用程式中。︒ 

     例如，⼀一個 App 中，多個 Activities 間的呼叫及傳遞訊息。︒



UI 設計元件

• UI 元件 (User Interface elements) 分為兩類： 

–  View 元件  ( 例如： button 元件 ) 

–  ViewGroup 元件  ( 例如：LinearLayout, …) 

[ Note ] : 這些資源 (resources)建⽴立於 XML 檔案中。︒



https://developer.android.com/training/index.html
Course materials referred to

https://developer.android.com/training/index.html
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[ GOAL ] :  Create a Project with Android Studio
( http://developer.android.com/training/basics/firstapp/creating-project.html#Studio ) 

1.  In Android Studio, create a new project: 
• If you don't have a project opened, in the Welcome screen, click New Project. 
• If you have a project opened, from the File menu, select New Project.

Android Studio 1.0
for 
Android 5.0

http://developer.android.com/training/basics/firstapp/creating-project.html#Studio
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3.  Under Select the form factors your app will run on, check the box  
     for Phone and Tablet. 
4.  For Minimum SDK, select API 8: Android 2.2 (Froyo). 
5.  Leave all of the other options (TV, Wear, and Glass) unchecked and click Next.
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6.  Under Add an activity to your project, select Blank Activity and click Next. 

7.  Under Describe the new activity for your project, leave the fields as they are  

     and click Finish.
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Regarding Activities … 

• An activity is one of the distinguishing features of the Android 

framework.  

• Activities provide the user with access to your app, and there 

may be many activities.  

• An application will usually have a main activity for when the user 

launches the application, another activity for when she selects 

some content to view, for example, and other activities for when 

she performs other tasks within the app.
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Your Android project is now a basic "Hello World" app that contains some default 
files. Take a moment to review the most important of these: 

app/src/main/res/layout/activity_my.xml

This is the XML layout file for the activity you added when you created the project 
with Android Studio. Following the New Project workflow, Android Studio presents 
this file with both a text view and a preview of the screen UI. The file includes some 
default settings and a TextView element that displays the message, "Hello world!” 

app/src/main/java/com.mycompany.myfirstapp/MyActivity.java

A tab for this file appears in Android Studio when the New Project workflow 
finishes. When you select the file you see the class definition for the activity you 
created. When you build and run the app, the Activity class starts the activity and 
loads the layout file that says "Hello World!" 

app/src/res/AndroidManifest.xml

The manifest file describes the fundamental characteristics of the app and defines 
each of its components. You'll revisit this file as you follow these lessons and add 
more components to your app.
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app/build.gradle
Android Studio uses Gradle to compile and build your app. There is a build.gradle 
file for each module of your project, as well as a build.gradle file for the entire 
project. Usually, you're only interested in the build.gradle file for the module, in this 
case the app or application module. This is where your app's build dependencies are 
set, including the defaultConfig settings: 
• compiledSdkVersion 
• applicationId 
• minSdkVersion 
• targetSdkVersion
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apply plugin: 'com.android.application'

android {
    compileSdkVersion 21
    buildToolsVersion "21.1.1"

    defaultConfig {
        applicationId "com.mycompany.myfirstapp"
        minSdkVersion 8
        targetSdkVersion 21
        versionCode 1
        versionName "1.0"
    }
    buildTypes {
        release {
            minifyEnabled false
            proguardFiles getDefaultProguardFile('proguard-android.txt'), 'proguard-rules.pro'
        }
    }
}

dependencies {
    compile fileTree(dir: 'libs', include: ['*.jar'])
    compile 'com.android.support:appcompat-v7:21.0.2'
}



The /res subdirectories that contain the resources for your application: 

drawable-hdpi/

Directory for drawable objects (such as bitmaps) that are designed for 
high-density (hdpi) screens. Other drawable directories contain assets 
designed for other screen densities. Here you'll find the ic_launcher.png 
that appears when you run the default app. 

layout/

Directory for files that define your app's user interface like activity_my.xml, 
discussed above, which describes a basic layout for the MyActivity class. 

values/

Directory for other XML files that contain a collection of resources, such as 
string and color definitions. The strings.xml file defines the "Hello world!" 
string that displays when you run the default app.
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Run on a Real Device
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Run on a Real Device                                                           (cont’d)



Run on the Emulator
Whether you're using Android Studio or the command line, to run your app on the emulator you need to first create an Android 
Virtual Device (AVD). An AVD is a device configuration for the Android emulator that allows you to model a specific device.
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Run on the Emulator                                                        (cont’d)

2.  On the AVD Manager main screen, click Create Virtual Device. 

3.  In the Select Hardware window, select a device configuration, such as Nexus 6,  

     then click Next. 

4.  Select the desired system version for the AVD and click Next. 

5.  Verify the configuration settings, then click Finish. 

Run the app from Android Studio
1.  In Android Studio, select your project and click Run from the toolbar. 

2.  In the Choose Device window, click the Launch emulator radio button. 

3.  From the Android virtual device pull-down menu, select the emulator you  

     created, and click OK. 

  It can take a few minutes for the emulator to load itself. 
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Run on the Emulator                                                            (cont’d)



• [ GOAL ] : to create a layout in XML that includes a text field and a button. 

• The graphical user interface for an Android app is built using a hierarchy of View and 
ViewGroup objects. View objects are usually UI widgets such as buttons or text fields. 
ViewGroup objects are invisible view containers that define how the child views are laid 
out, such as in a grid or a vertical list. 

• Android provides an XML vocabulary that corresponds to the subclasses of View 
and ViewGroup so you can define your UI in XML using a hierarchy of UI elements.

• Layouts are subclasses of the ViewGroup.  

• In this exercise, you'll work with a LinearLayout.
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STEP 1 : Create a Linear Layout

1. In Android Studio, from the res/layout directory, open the activity_main.xml file. 

2. The BlankActivity template you chose when you created this project includes the 
activity_main.xml file with a RelativeLayout root view and a TextView child view. 

3. In the Preview pane, click the Hide icon  to close the Preview pane. 

4. In Android Studio, when you open a layout file, you’re first shown the Preview pane. 
Clicking elements in this pane opens the WYSIWYG tools in the Design pane.  

5. For this lesson, you’re going to work directly with the XML. 

6. Delete the <TextView> element. 

7. Change the <RelativeLayout> element to <LinearLayout>. 

8. Add the android:orientation attribute and set it to "horizontal". 

9. Remove the android:padding attributes and the tools:context attribute.
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<LinearLayout xmlns: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="horizontal" > 

</LinearLayout>

The result looks like this: 
res/layout/activity_main.xml
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Regarding LinearLayout … 

1. LinearLayout is a view group (a subclass of ViewGroup) that lays out 

child views in either a vertical or horizontal orientation, as specified by the 
android:orientation attribute.  

2. Each child of a LinearLayout appears on the screen in the order in which it 
appears in the XML. 

3. Because the LinearLayout is the root view in the layout, it should fill 
the entire screen area that's available to the app by setting the width 

and height to "match_parent". 

4. This value declares that the view should expand its width or height to match 

the width or height of the parent view.



27

1.3   產⽣生簡單的 UI                                          5/12

STEP 2 : Add a Text Field

As with every View object, you must define certain XML attributes to specify the 
EditText object's properties. 

1. In the activity_main.xml file, within the <LinearLayout> element, define an 
<EditText> element with the id attribute set to @+id/edit_message. 

2. Define the layout_width and layout_height attributes as wrap_content. 

3. Define a hint attribute as a string object named edit_message.



28

1.3   產⽣生簡單的 UI                                          6/12

<EditText android:id="@+id/edit_message" 

  android:layout_width="wrap_content" 

  android:layout_height=“wrap_content" 

  android:hint="@string/edit_message" />

The <EditText> element should read as follows: 

res/layout/activity_main.xml
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STEP 3 : Add String Resources

By default, your Android project includes a string resource file at res/values/
strings.xml. Here, you'll add a new string named "edit_message" and set the value 
to "Enter a message." 

1.  In Android Studio, from the res/values directory, open strings.xml. 

2.  Add a line for a string named "edit_message" with the value, "Enter a message". 

3.  Add a line for a string named "button_send" with the value, “Send".  

     You’ll create the button that uses this string in the next section. 

4.  Remove the line for the "hello world" string.
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The result for strings.xml looks like this: 

res/values/strings.xml

<?xml version="1.0" encoding="utf-8"?> 
<resources> 
    <string name="app_name">My First App</string> 
    <string name="edit_message">Enter a message</string> 
    <string name="button_send">Send</string> 
    <string name="action_settings">Settings</string> 
    <string name="title_activity_main">MainActivity</string> 
</resources>
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Regarding string resources … 

1. For text in the user interface, always specify each string as a resource.  

2. String resources allow you to manage all UI text in a single location, which 
makes the text easier to find and update.  

3. Externalizing the strings also allows you to localize your app to different 
languages by providing alternative definitions for each string resource.
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STEP 4 : Add a Button

1. In Android Studio, from the res/layout directory, edit the activity_main.xml file. 

2. Within the <LinearLayout> element, define a <Button> element immediately following 
the <EditText> element. 

3. Set the button's width and height attributes to "wrap_content" so the button is only as 
big as necessary to fit the button's text label. 

4. Define the button's text label with the android:text attribute; set its value to the 
button_send string resource you defined in the previous section.
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<LinearLayout xmlns: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="horizontal" > 
  <EditText android:id="@+id/edit_message" 
    android:layout_width="wrap_content" 
    android:layout_height="wrap_content" 
    android:hint="@string/edit_message" /> 
  <Button 

    android:layout_width="wrap_content" 

    android:layout_height="wrap_content" 
    android:text="@string/button_send" /> 

</LinearLayout>

The <LinearLayout> should look like this: 

res/layout/activity_main.xml

Note: This button 
doesn't need the 
android:id attribute, 
because it won't be 
referenced from the 
activity code.
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STEP 5 : Make the Input Box Fill in the Screen Width
To fill the remaining space in your layout with the EditText element, do the following: 

1. In the activity_main.xml file, assign the <EditText> element's layout_weight attribute 
a value of 1. 

2. Also, assign <EditText> element's layout_width attribute a value of 0dp. 

res/layout/activity_my.xml

<EditText 

    android:layout_weight="1" 

    android:layout_width="0dp" 

    ... />

Note:  
1. To improve the layout efficiency when you 

specify the weight, you should change the 
width of the EditText to be zero (0dp).  

2. Setting the width to zero improves layout 
performance because using "wrap_content" as 
the width requires the system to calculate a 
width that is ultimately irrelevant because the 
weight value requires another width calculation 
to fill the remaining space.
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<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns: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="horizontal"> 
    <EditText android:id="@+id/edit_message" 
        android:layout_weight="1" 
        android:layout_width="0dp" 
        android:layout_height="wrap_content" 
        android:hint="@string/edit_message" /> 
    <Button 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:text="@string/button_send" /> 
</LinearLayout>

Here’s how your complete activity_main.xml layout file should now look: 

res/layout/activity_main.xml
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After completing the previous lesson, you have an app that shows an activity 
(a single screen) with a text field and a button.  

[ GOAL ] :    In this lesson, you’ll add some code to MainActivity that 
starts a new activity when the user clicks the Send button.

STEP 1 :  Respond to the Send Button
1. In Android Studio, from the res/layout directory, edit the activity_main.xml file. 

2. To the <Button> element, add the android:onClick attribute.

<Button 

    android:layout_width="wrap_content" 

    android:layout_height="wrap_content" 

    android:text="@string/button_send" 

    android:onClick="sendMessage" />

The android:onClick attribute’s value, "sendMessage", is the name of a method in your activity 
that the system calls when the user clicks the button.

res/layout/activity_main.xml
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3. In the java/com.mycompany.myfirstapp directory, open the MainActivity.java file. 

4. Within the MainActivity class, add the sendMessage() method stub shown below.

/** Called when the user clicks the Send button */ 

public void sendMessage(View view) { 

    // Do something in response to button 

}

In order for the system to match this method to the method name given to android:onClick, the 
signature must be exactly as shown. Specifically, the method must:

1. Be public

2. Have a void return value

3. Have a View as the only parameter (this will be the View that was clicked)

Next, you’ll fill in this method to read the contents of the text field and deliver that text to another 
activity.

java/com.mycompany.myfirstapp/MainActivity.java
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STEP 2 :  Build an Intent

1. In MainActivity.java, inside the sendMessage() method, create an Intent to start 
an activity called DisplayMessageActivity with the following code:

public void sendMessage(View view) { 

  Intent intent = new Intent(this, DisplayMessageActivity.class); 

}

[ Note ] : The Intent constructor used here takes two parameters: 

• A Context as its first parameter (this is used because the Activity 
class is a subclass of Context) 

• The Class of the app component to which the system should deliver 
the Intent (in this case, the activity that should be started) 

Android Studio indicates that you must import the Intent class.

java/com.mycompany.myfirstapp/MainActivity.java
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2.  At the top of the file, import the Intent class:

import android.content.Intent;

java/com.mycompany.myfirstapp/MainActivity.java

< Tip > :  In Android Studio, press Alt + Enter (option + return on Mac) to import missing classes.

3.  Inside the sendMessage() method, use findViewById() to get the EditText element.

public void sendMessage(View view) { 
    Intent intent = new Intent(this, DisplayMessageActivity.class); 
    EditText editText = (EditText) findViewById(R.id.edit_message); 
}

java/com.mycompany.myfirstapp/MainActivity.java
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4.  At the top of the file, import the EditText class. 

      In Android Studio, press Alt + Enter (option + return on Mac) to import missing classes. 

5. Assign the text to a local message variable, and use the putExtra() method to add its 
text value to the intent.

public void sendMessage(View view) { 
    Intent intent = new Intent(this, DisplayMessageActivity.class); 
    EditText editText = (EditText) findViewById(R.id.edit_message); 

 String message = editText.getText().toString(); 
 intent.putExtra(EXTRA_MESSAGE, message); 

}

java/com.mycompany.myfirstapp/MainActivity.java

• An Intent can carry data types as key-value pairs called extras.  

• The putExtra() method takes the key name in the first parameter and the value in the 
second parameter.
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6.  At the top of the MainActivity class, add the EXTRA_MESSAGE definition as follows:

public class MyActivity extends ActionBarActivity { 
    public final static String EXTRA_MESSAGE = "com.mycompany.myfirstapp.MESSAGE"; 
    ... 
}

java/com.mycompany.myfirstapp/MainActivity.java

7. In the sendMessage() method, to finish the intent, call the startActivity() method, 
passing it the Intent object.

• For the next activity to query the extra data, you should define the key for your intent's 
extra using a public constant.  

• It's generally a good practice to define keys for intent extras using your app's package 
name as a prefix. This ensures the keys are unique, in case your app interacts with 
other apps.
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/** Called when the user clicks the Send button */ 

public void sendMessage(View view) { 

    Intent intent = new Intent(this, DisplayMessageActivity.class); 

    EditText editText = (EditText) findViewById(R.id.edit_message); 

    String message = editText.getText().toString(); 

    intent.putExtra(EXTRA_MESSAGE, message); 

    startActivity(intent); 

}

java/com.mycompany.myfirstapp/MainActivity.java

With this new code, the complete sendMessage() method that's invoked by the 
Send button now looks like this:
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STEP 3 :  Create the Second Activity

• All subclasses of Activity must implement the onCreate() method.  

This method is where the activity receives the intent with the message, 

then renders the message.  

• Also, the onCreate() method must define the activity layout with the 

setContentView() method.  

This is where the activity performs the initial setup of the activity 

components.
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[ Note ] :  If you're developing with Android Studio, you can run the app now, but not much 
happens. Clicking the Send button starts the second activity, but it uses a default "Hello 
world" layout provided by the template. You'll soon update the activity to instead display a 
custom text view.
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STEP 4 :  Receive the Intent

Every Activity is invoked by an Intent, regardless of how the user navigated there. You can get 
the Intent that started your activity by calling getIntent() and retrieve the data contained within 
the intent. 

1. In the java/com.mycompany.myfirstapp directory, edit the DisplayMessageActivity.java 
file. 

2. In the onCreate() method, remove the following line: 

  setContentView(R.layout.activity_display_message); 

3. Get the intent and assign it to a local variable. 

  Intent intent = getIntent(); 

4. At the top of the file, import the Intent class. 

  In Android Studio, press Alt + Enter (option + return on Mac) to import missing classes. 

5. Extract the message delivered by MainActivity with the getStringExtra() method. 

              String message = intent.getStringExtra(MyActivity.EXTRA_MESSAGE);
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STEP 5 :  Display the Message
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You can now run your first app.  
1. When it opens, type a message in the text field, click Send, and  
2. the message appears on the second activity.
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The Activity Lifecycle and Callback methods

⾏行程 (Process) 的優先次序 

五種 Android App ⾏行程的重要性優先次序,依序如下: 

   1.   Foreground Process (前景⾏行程)  
         Activity : onCreate → onStart → onResume → 前景⾏行程 

2. Visible Process (可視⾏行程)  
Activity : 呼叫 onPause → 可視⾏行程  [看得到畫⾯面]

3. Service Process (服務⾏行程)  
Service : Client/Server ⽅方式提供服務 

4. Background Process (背景⾏行程) 

         Activity : 呼叫 onStop → 背景⾏行程 [看不到畫⾯面]

5. Empty Process (空⾏行程)  
Activity 還存在 : 空出記憶體  
NEXT →   onCreate   [回復至前景⾏行程] 

             or    →  onDestroy  [結束 Activity] 

⾏行程 1、︑2、︑4、︑5 和 Activity ⽣生命週期的關係,參⾒見右圖。︒ 

1

2

4

5

1

2

4

5

5
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Managing the Activity Lifecycle
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All of the callback methods are hooks that you can override to do appropriate work when the state of your 
activity changes. The following skeleton activity includes each of the fundamental lifecycle methods:
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利⽤用 Toast 類別 

Toast.makeText(this, text, duration).show(); 

寫⼊入各個 callback method 中，來測試 
Activity lifecycle 變化 (參考右列程式)，並依
序檢視下列不同狀況時，App 將如何呼叫 
callback methods：

public class LifeActivity extends ActionBarActivity { 
    @Override 
    protected void onCreate(Bundle savedInstanceState) { 
        super.onCreate(savedInstanceState); 
        setContentView(R.layout.activity_life); 
        Toast.makeText(this, "onCreate()", Toast.LENGTH_LONG).show(); 
    } 
    @Override 
    protected void onStart() { 
        super.onStart(); 
        Toast.makeText(this, "onStart()", Toast.LENGTH_LONG).show();
    } 

@Override 
    protected void onRestart() { 
        super.onStart(); 
        Toast.makeText(this, "onRestart()", Toast.LENGTH_LONG).show();
    } 
    @Override 
    protected void onResume() { 
        super.onResume(); 
        Toast.makeText(this, "onResume()", Toast.LENGTH_LONG).show(); 
    } 
    @Override 
    protected void onPause() { 
        super.onPause(); 
        Toast.makeText(this, "onPause()", Toast.LENGTH_LONG).show();
    }
    @Override 
    protected void onStop() { 
        super.onStop(); 
        Toast.makeText(this, "onStop()", Toast.LENGTH_LONG).show(); 
    } 
    @Override 
    protected void onDestroy() { 
        super.onDestroy(); 
        Toast.makeText(this, "onDestroy()", Toast.LENGTH_LONG).show();
    } 
}

1. 啟動 LifeActivity App

2. 旋轉 ⼿手機、平板或模擬器

3. 啟動 其他 App

4. 按下 返回 鍵 

5. 按下 HOME 鍵 

6. 再次點選 LifeActivity App icon

7. 按下 返回 鍵 


