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Mobile Application Development II
Lecture 13 Lab Tutorial Exercise
The Nerd Launcher App[footnoteRef:1] [1:  Adapted from Android Programming: The Big Nerd Ranch Guide] 

Objectives
In today’s exercise, you will implement Nerd Launcher, an app that displays a list of all apps currently installed and launch a selected app as independent new task with an explicit intent. Its behaviour is similar to the behaviour of the Home App.
Exercise 1: Getting Started
1. Create a new Android application named Nerd Launcher or whatever you like.
a. Select Phone and Tablet
b. Set minimum API to API 16: Android 4.1 (Jelly Bean)
2. Add an Empty Activity to it.
Reusing Assets from Criminal Intent
You are going to make use of fragments again. Recall that you wrote Single Fragment Activity in Criminal Intent as an abstract activity class (reusable) for hosting a single fragment. It implements the common behaviour of instantiating a fragment being hosted. You will reuse this class in NerdLauncher.
3. Copy the following two files from Criminal Intent to the new project:
a. res\layout\activity_fragment.xml
b. java\com\xxx\xxx\criminalintent\SingleFragmentActivity.java
4. Open up the imported SingleFragmentActivity class and change the package name from Criminal Intent’s package to the new app’s package and the red squiggly lines should disappear.
[image: ] [image: ]
5. Open up your main activity java class file and make SingleFragmentActivity its superclass instead of AppCompatActivity.
[image: ]
6. The red squiggly lines are warning you to implement the required abstract method createFragment.
a. Generate this method: Generate …  Implement Methods …
b. Select createFragment():Fragment
7. At the moment, createFragment is returning null, because you have not yet created the fragment to return. You will do this shortly.
8. Delete the default onCreate method, this is not needed, as it will use the one in the superclass instead.
Exercise 2: Creating the Main Activity Layout
1. You are going to use the support version Recycler View again.
2. Open up your project’s build.gradle (Module) and add the following highlighted dependency.
[image: ]
3. Open up the main activity layout.
4. Replace the default content with the following:
[image: ]
Exercise 3: Creating the Fragment
1. Create a new fragment called NerdLauncherFragment or whatever you wish, but:
a. Do not include any of the extras
b. There is no need for a layout either
2. Open up the Java file.
3. Make sure it is inheriting from android.support.v4.app.Fragment;
4. Add the following imports as you will use a RecyclerView to recycle the list of apps to launch. It will be hosted in a linear layout.
[image: ]
Note: If you have problems e.g. cannot resolve symbol, try closing and reopening Android Studio.
5. Define a variable that will be used to store a reference to the Recycler View object in the fragment class.
// Global reference to the Recycler View component in the fragment layout view
[image: ]
On Create View Method
6. Locate the onCreateView() method. You need to initialise the recycler view and inflate the view with the fragment.
7. Replace the existing code with the following.
a. Inflate the layout view (in you main activity) for this fragment
// Inflate the layout for this fragment - instantiates the layout XML into its corresponding view objects
[image: ]
b. Initialise the recycler view variable by getting a reference to the recycler view added to the fragment layout.
// Initialise the variable with a reference to the recycler view component in the fragment layout
[image: ]
c. Set the layout manager for the recycler view to use to arrange its list of items
// Set the layout manager for the Recycler View to use to arrange its items
[image: ]
d. Return the inflated view.
// Return the inflated view
[image: ]
New Instance Method
8. Recall from Lecture 7 (slides 13 – 17) that a common design pattern to pass arguments to fragments (e.g. sending the ID of the item detail to display) is to:
a. Use Fragments Arguments
b. Create a static method called newInstance in the fragment class. This method is responsible for:
i. Creating the new fragment instance with any of the required parameters that need to be passed to it (the fragment essentially knows what parameters it needs).
ii. Returns the created fragment to the host.
9. Create the following static method to return a new instance of this fragment to its host.
// Creates a new instance of this fragment to host
[image: ]
Back to Main Activity
10. Return to your main activity’s java file and locate the createFragment method.
11. Instead of returning null from this method, make a call to Nerd Launcher Fragment’s newInstance method and return the fragment received from the call to that method.
12. Run your app, just to make sure you have implemented these initial steps properly – there is nothing to see yet, but it should load up the app.
Exercise 4: Querying the Package Manager for MAIN LAUNCHER Intent Filters
Nerd Launcher is going to show the user a list of launchable apps available on the device (in a recycler view). It will query the system (using the PackageManager) for any activities that have their intent filter set to MAIN action and a LAUNCHER category.
1. Return to the Nerd Launcher Fragment java file.
2. Recall that a recycler view requires (Lecture 7, slides 9 – 12):
a. an adapter to act as the bridge between the data source and the view component that is going to display the data.
b. a view holder responsible for holding and displaying each of the items in the recycler view list.
Note: You implement both an Adapter and a ViewHolder as a nested class in the fragment, activity using the recycler view.
3. Start by adding the following constant tag string to identify this fragment. Set its value to whatever your fragment class is called.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML5f35cdd.PNG]
Set Up Adapter Method
4. Create a new private method called setupAdapter with a return type of void.
5. Start a new implicit intent request for a MAIN action activity belonging to the LAUNCHER category.
a. Start the intent
// Start a new implicit intent to start a MAIN action
[image: ]
b. Specify the action category
// Specify the category of the main action you are interested in starting i.e. LAUNCHERs
[image: ]
6. Use the Package Manager to query the list of activities matching your intent request and return a list of results.
// Use the package manager to query the list of activities matching the intent request
// and return list of query results.
[image: ]
7. For now, log the results returned.
// Log the results returned
[image: ]
On Create View Method
8. Locate your onCreateView method and just before returning the view, make a call to the setup adapter method you just created.
9. Save your changes and test.
a. How many apps did it find? You have to look (really look) in the logcat messages. Mine found 29 (on the emulator).
Exercise 5: Displaying the Package Manager Results
In this exercise, you will display the names of the activities found. The name can be found in an activity’s label.
Sorting the List Alphabetically
1. Go back to the setupAdapter method.
2. Add the following, just before the call to Log.i(…)
a. Do a sort on the activities list returned using Java’s comparator interface. You need to do a case-insensitive string comparison.
b. It should automatically generate most of the code for you as soon as you type Collections.sort.
// Sort the list of activities returned
[image: ]
Creating a View Holder to Display the Labels
3. Next, you need to create a view holder (Lecture 7, slides 9 – 12) for holding and displaying each of the labels.
4. You implement the view holder class as a nested class of the fragment. Add the following to your Nerd Launcher Fragment.
[image: ]
5. Add the following variable declarations to the View Holder nested class that you have just created (ResoveInfo: see more here).
// the resolve info of the activity whose label is held in this view holder
[image: ]
// a text view that will display the activity's label (i.e. name)
[image: ]
Constructor Method
6. The red squiggly lines are warning you that the constructor method has not been defined. Generate one.
7. Modify the constructor as shown below to initialise the TextView variable to hold the app activity’s name.
[image: ]
Bind Activity Method
8. Create a method called bindActivity with a return type of void that will be used to bind the ViewHolder’s text view component to the corresponding activity label.
a. The method should accept a single parameter of type ResolveInfo called resolveInfo 
9. Add the following to the method.
a. // initialise the activity resolve info variable with the passed in parameter value
[image: ]

b. // Get a reference to the package manager so you can read the resolve info
[image: ]

c. // Retrieve the label (app name) from the activity's resolve info
[image: ]

d. // Display the retrieved label in the text view
[image: ]
Creating an Adapter to bind the View to the Data
10. Next, you implement the adapter class responsible for binding the data (app labels) to the view holder as a nested class of the fragment. Add the following to your Nerd Launcher Fragment.
[image: ]
11. The red squiggly lines are warning you that the required getItemCount, onBindViewHolder and onCreateViewHolder methods have not been defined. You will get to that in a few minutes.
Constructor Method
12. Add a variable to store a List of ResolveInfo objects called appActivities. 
a. Make it a final variable too.
b. You may get a warning – you will fix that in the next step.
13. Generate a Constructor method.
a. It should automatically initialise the variable you created in the last step.
b. If it does not:
i. Make sure your constructor accepts a single parameter of type List of ResolveInfo
ii. Use the parameter to initialise the variable declared in the previous step.
14. Now, use Generate  Implement Methods … to implement the required missing methods.
Get Item Count Method
15. This one is nice and simple.
a. Make it return the size of the appActivities ResolveInfo list variable.
On Create View Holder Method
16. In this method, you need to return a view holder item displaying the app name for the recycler view to add to its list. You will use Android’s simple list template as you do not need anything fancy.
17. First get a reference to the layout to inflated with the crime holder view object.
// Get the layout to inflate
[image: ]
18. Inflate the layout using Android’s simple list template and get a reference to the inflated view.
// Inflate the view holder layout using Android's simple list item 1 template
// Get the inflated layout view for this view holder object

[image: ]
19. Finally, return a new inflated app activity view holder
// return a new inflated app activity view holder to display the item
[image: ]
On Bind View Holder Method
20. This method is responsible for binding the corresponding view holder to the app activity at the current position of interest.
21. The current crime to display can be retrieved by using the position variable passed into the method.
// Retrieve the current app activity's resolve information to display
// using the value of the position parameter passed in to the method
[image: ]
22. At the moment, there is only one view object – the text view field. Set this to display the current app activity’s resolve info.
// Bind the view holder objects to corresponding model items (app activity resolve info)
[image: ]
Setup Adapter Method
23. Go back to your setup adapter method. You need to update it to set the adapter for the recycler view to use – i.e. the new Activity Adapter you just created. Add the following after the Log.i(…)
// Set the adapter for the recycler view to use
[image: ]
24. Save your changes and test.
Exercise 6: Explicit Intents
The next step is to start the selected activity when the user selects an item in the list. You will start the activity using an explicit intent.
1. First you need to create a click event listener for the text view displaying the app activity name.
2. Locate your nested ActivityHolder view holder class and make it implement a View click listener interface as shown below.
[image: ]
3. The red squiggly lines are warning you to implement the required onClick(View) method. Generate the required implement method.
Constructor Method
4. Locate the controller method and make the view holder item respond to the click listener.
// Make this list item (the entire thing) respond to the click event listener
[image: ]
On Click Method
5. Now go to the on click method generated.
6. First retrieve the activity information from the clicked item. The current item is stored in the resolveInfo private variable in the view holder class.
// Get the activity information of the item clicked
[image: ]
7. Now, create a new intent to start a MAIN action but specifying the package name and class, so it can start an explicit intent. You get the package name from the activity info retrieved.
// Create a new Intent to start a MAIN action
// but specify the explicit package class to start
// (read from the activity info of the selected item),
// so it starts that specific activity
[image: ]
8. Finally, start the intent. Use the startActivity method.
9. Save and test and try and launch an app from the list.
Exercise 7: Switching Between Tasks
At the moment, any activity launched from Nerd Launcher is being started as part of Nerd Launcher’s task and not as an independent task of its own.
For example, the figure illustrates what happens if Criminal intent is launched from Nerd Launcher.
You can test this by running Nerd Launcher, launching an activity and pressing the Recents button (the button with the square or two overlapping rectangles). As long as you haven’t previously launched the selected app before outside of Nerd Launcher, it will be part of Nerd Launcher’s task.
[image: ]
1. Go back to your on click method in the ActivityHolder class.
2. Add the following flag to indicate to start the activity as a new task.
[image: ]
3. Save your changes and test. Press the recents button – does it get its own task?

Exercise 8: Changing the Home Screen
This exercise just explains how you could use Nerd Launcher as your alternative home screen – you do not need to do this.
1. First open up the Manifest file and change Nerd Launcher’s Activity to HOME DEFAULT.
[image: ]
2. Go to the settings app, and open up Nerd Launcher from the list of installed apps.
3. Click the Home App configuration setting (note the options may vary slightly based on the Android version you have installed and if you have a Home app already configured).
[image: ]
4. In the next window, select Home and you should get a pop up to select your default Home app.
[image: ]
[image: ]
Exercise 9: Challenge Exercise
1. You used the ResolveInfo.loadLable(…) method to load the select app activity’s label (name). ResolveInfo also provides a loadIcon() method to retrieve the app activity’s icon. Do you think you can add the icon to the view holder?
2. [bookmark: _GoBack]That’s all for today 
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public class MainActivity extends SingleFragmentActivity {
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import android.support.v7.widget.LinearLayoutManager;
import android.support.v.widget.RecyclerView:
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RecyclerView recyclerView;
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View view = inflater.inflate (R.layout.activity main, container, false);
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recyclerView = (RecyclerVi
lerView) view.findViewBylc
3yId (R.id.activity main recycler view):
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recyclerView. setLayoutManager (new LinearLayoutManager (getActivity()));
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return view;
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public static NerdLauncherFragment newlnstance() {
return new NerdLauncherFragment ();
i
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static final String TAG uncherFraguent”;

Set this value to the name of your fragment class.




image14.png
Intent startuplntent = new Intent(Intent.ACTION MAIN);
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startupIntent.addCategory (Intent. CATEGORY LAUNCHER) ;
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PackageManager packageManager = getActivity() .getPackageManager();
List<Resolvelnfo> activities = packageManager.queryIntentActivities(startupIntent, 0);
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Log.i(TAG, "Found " + activities.size() + " activities.
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Collections.sort(activities, new Comparator<Resolvelnfo>() {
Coverride
public int compare (Resolvelnfo resolvelnfo, Resolvelnfo ti) {
return String.CASE_INSENSTTIVE_ORDER.compare
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private class Activityfolder extends RecyclerView.ViewHolder {

}
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private ResolveInfo activityResolveInfo;
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private TextView nameTextView;
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public ActivityHolder (View itemview) {
super (itemView) ;

// Initialise the text view object
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activityResolveInfo = resolvelInfo;
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PackageManager packageManager = getActivity() .getPackageManager():
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String applName = activityResolvelInfo.loadLabel (packageManager).toString();
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nameTextView. setText (appliame) ;
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private class Activityadapter extends RecyclerView.Adapter<ActivityHolder> {
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LayoutInflater layoutInflater = LayoutInflater.from(getActivity());
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View view = layoutInflater.inflate(android.R.layout.simple list item 1, parent, false);
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return new ActivityHolder (view);
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ResolveInfo resolveInfo = appActivities.get (position);
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holder.bindActivity (resolveInfo) ;
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recyclerView.setAdapter (new ActivityAdapter (activities));
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private class ActivityHolder extends RecyclerView.ViewHolder
implements View.onClickListener {
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itemView.setOnClickListener (this);
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ActivityInfo activityInfo = activityResolveInfo.activityInfo;
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Intent intent = new Intent (Intent.ACTION MAIN) .
setClassName
activityInfo.applicationInfo.packageName,
activityInfo.name
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Intent intent = new Intent (Intent.ACTION MAIN) .
setClassName
activityInfo.applicationInfo.packageName,
activityInfo.name

) -addFlags (Intent . FIAG ACTIVITY NEW_TASK)
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<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
<category android:name="android.intent.category.HOME" />
<category androi ndroid.intent.category.DEFAULT" />

</intent-filter>
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package com.madii.ka.criminalintent;
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package com.madii.ka.nerdlauncher;




