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Each card in the overview screen represents an app the user has interacted with in the past (Figure 3.8).
(The overview screen is often called the “Recents screen” or “task manager” by users. We defer to the
developer documentation, which calls it the “overview screen.”)

Figure 3.8  Overview screen

Click on the GeoQuiz task card in the overview screen. QuizActivity will fill the screen.

A quick look at Logcat shows that your activity got calls to onStart() and onResume(). Note that
onCreate() was not called. This is because QuizActivity was in the stopped state after the user
pressed the Home button. Because the activity instance was still in memory, it did not need to be
created. Instead, the activity only had to be started (moved to the paused/visible state) and then
resumed (moved to the resumed/foreground state).

It is also possible for an activity to hang out in the paused state (fully or partially visible, but not in
the foreground). The partially visible paused scenario can occur when a new activity with either a
transparent background or a smaller-than-screen size is launched on top of your activity. The fully
visible scenario occurs in multi-window mode (only available on Android 7.0 Nougat and higher)
when the user interacts with a window that does not contain your activity, and yet your activity remains
fully visible in the other window.

As you continue through the book, you will override the different activity lifecycle methods to do real
things for your application. When you do, you will learn more about the uses of each method. 
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For the More Curious: Current State of Activity
Cleanup
As of this writing, activities themselves are not individually destroyed in low-memory situations.
Instead, Android clears an entire app process from memory, taking any of the app’s in-memory
activities with it. (Each application gets its own process. You will learn more about Android
application processes in the section called For the More Curious: Processes vs Tasks in Chapter 24.)

Processes containing foreground (resumed) and/or visible (paused) activities get higher priority than
other processes. When the OS needs to free up resources, it will select the lower priority processes
first. Practically speaking, a process containing a visible activity will not be reclaimed by the OS. If a
foreground process does get reclaimed, that means something is horribly wrong with the device (and
your app being killed is probably the least of the user’s concerns).

If you are overriding onSaveInstanceState(Bundle), you should test that your state is being saved
and restored as expected. Rotation is easy to test. And, luckily, so is the low-memory situation. Try it
out now to see for yourself.

Find and click on the Settings icon within the list of applications on the device. When the Settings
screen appears, click Developer options (you will need to scroll down until you see the option you are
looking for). On the Developer options screen you will see many possible settings. Turn on the setting
labeled Don’t keep activities, as shown in Figure 3.15.

Figure 3.15  Don’t keep activities
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For the More Curious: Why Use Fragment Arguments?
This all seems so complicated. Why not just set an instance variable on the CrimeFragment when it is
created?

Because it would not always work. When the OS re-creates your fragment – either across a
configuration change or when the user has switched out of your app and the OS reclaims memory –
all of your instance variables will be lost. Also, remember that there is no way to cheat low-memory
death, no matter how hard you try.

If you want something that works in all cases, you have to persist your arguments.

One option is to use the saved instance state mechanism. You can store the crime ID as a normal
instance variable, save the crime ID in onSaveInstanceState(Bundle), and snag it from the Bundle in
onCreate(Bundle). This will work in all situations.

However, that solution is hard to maintain. If you revisit this fragment in a few years and add another
argument, you may not remember to save the argument in onSaveInstanceState(Bundle). Going this
route is less explicit.

Android developers prefer the fragment arguments solution because it is very explicit and clear in its
intentions. In a few years, you will come back and know that the crime ID is an argument and is safely
shuttled along to new instances of this fragment. If you add another argument, you will know to stash it
in the arguments bundle.
 
 
 

Challenge: Efficient RecyclerView Reloading
The notifyDataSetChanged method on your Adapter is a handy way to ask the RecyclerView to
reload all of the items that are currently visible.

The use of this method in CriminalIntent is wildly inefficient because at most one Crime will have
changed when returning to the CrimeListFragment.

Use the RecyclerView.Adapter’s notifyItemChanged(int) method to reload a single item in the
list. Modifying the code to call that method is easy. The challenge is discovering which position has
changed and reloading the correct item.
 
 
 

Challenge: Improving CrimeLab Performance
CrimeLab’s getCrime(UUID) method works, but checking each crime’s ID against the ID you are
looking for one at a time can be improved upon. Improve the performance of the lookup, making sure
that CriminalIntent’s existing behavior remains unchanged as you refactor.
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In CrimeFragment.java, create a chooser to display the activities that respond to your implicit intent.

Listing 15.10  Using a chooser (CrimeFragment.java)
public View onCreateView(LayoutInflater inflater, ViewGroup container,
        Bundle savedInstanceState) {
    ...
    mReportButton.setOnClickListener(new View.OnClickListener() {
        public void onClick(View v) {
            Intent i = new Intent(Intent.ACTION_SEND);
            i.setType("text/plain");
            i.putExtra(Intent.EXTRA_TEXT, getCrimeReport());
            i.putExtra(Intent.EXTRA_SUBJECT,
                    getString(R.string.crime_report_subject));
            i = Intent.createChooser(i, getString(R.string.send_report));
            startActivity(i);
        }

Run CriminalIntent and press the SEND CRIME REPORT button. As long as you have more than one
activity that can handle your intent, you will be offered a list to choose from (Figure 15.4).

Figure 15.4  Sending text with a chooser
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Apply button_beat_box_normal as the background for your buttons.

Listing 23.3  Modifying the background drawable (res/values/styles.xml)
<resources>

    <style name="AppTheme" parent="Theme.AppCompat">
        ...
    </style>

    <style name="BeatBoxButton" parent="Widget.AppCompat.Button">
        <item name="android:background">@color/dark_blue</item>
        <item name="android:background">@drawable/button_beat_box_normal</item>
    </style>

</resources>

Run BeatBox. Your buttons are now nice circles (Figure 23.3).

Figure 23.3  Circle buttons

Press a button. You will hear the sound, but the button will not change its appearance. It would be
better if the button looked different once it was pressed.
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State List Drawables
To fix this, first define a new shape drawable that will be used for the pressed state of the button.

Create button_beat_box_pressed.xml in res/drawable. Make this pressed drawable the same as the
normal version but with a red background color.

Listing 23.4  Defining a pressed shape drawable
(res/drawable/button_beat_box_pressed.xml)
<shape xmlns:android="http://schemas.android.com/apk/res/android"
    android:shape="oval">

    <solid
        android:color="@color/red"/>

</shape>

Next, you are going to use this pressed version when the user presses the button. To do this, you will
make use of a state list drawable.

A state list drawable is a drawable that points to other drawables based on the state of something. A
button has a pressed and an unpressed state. You will use a state list drawable to specify one drawable
as the background when pressed and a different drawable when not pressed.

Define a state list drawable in your drawable folder.

Listing 23.5  Creating a state list drawable
(res/drawable/button_beat_box.xml)
<selector xmlns:android="http://schemas.android.com/apk/res/android">
    <item android:drawable="@drawable/button_beat_box_pressed"
        android:state_pressed="true"/>
    <item android:drawable="@drawable/button_beat_box_normal" />
</selector>

Now, modify your button style to use this new state list drawable as the button background.

Listing 23.6  Applying a state list drawable (res/values/styles.xml)
<resources>

    <style name="AppTheme" parent="Theme.AppCompat">
        ...
    </style>

    <style name="BeatBoxButton" parent="Widget.AppCompat.Button">
        <item name="android:background">@drawable/button_beat_box_normal</item>
        <item name="android:background">@drawable/button_beat_box</item>
    </style>

</resources>

When the button is in the pressed state, button_beat_box_pressed will be used as the background.
Otherwise, button_beat_box_normal will be the background of the button.
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Next, update PhotoHolder to hold an ImageView instead of a TextView. Replace bindGalleryItem()
with a method to set the ImageView’s Drawable.

Listing 26.1  Updating PhotoHolder (PhotoGalleryFragment.java)
private class PhotoHolder extends RecyclerView.ViewHolder {
    private TextView mTitleTextView ImageView mItemImageView;

    public PhotoHolder(View itemView) {
        super(itemView);

        mTitleTextView = (TextView) itemView;
        mItemImageView = (ImageView) itemView.findViewById(R.id.item_image_view);
    }

    public void bindGalleryItem(GalleryItem item) {
        mTitleTextView.setText(item.toString());
    }

    public void bindDrawable(Drawable drawable) {
        mItemImageView.setImageDrawable(drawable);
    }
}

Previously the PhotoHolder constructor assumed it would be passed a TextView directly. The
new version instead expects a view hierarchy that contains an ImageView with the resource ID
R.id.item_image_view.

Update PhotoAdapter’s onCreateViewHolder(…) to inflate the list_item_gallery file you created
and pass it to PhotoHolder’s constructor.

Listing 26.2  Updating PhotoAdapter’s onCreateViewHolder(…)
(PhotoGalleryFragment.java)
public class PhotoGalleryFragment extends Fragment {
  ...
  private class PhotoAdapter extends RecyclerView.Adapter<PhotoHolder> {
        ...
        @Override
        public PhotoHolder onCreateViewHolder(ViewGroup viewGroup, int viewType) {
            TextView textView = new TextView(getActivity());
            return new PhotoHolder(textView);
            LayoutInflater inflater = LayoutInflater.from(getActivity());
            View view = inflater.inflate(R.layout.list_item_gallery, viewGroup, false);
            return new PhotoHolder(view);
        }
        ...
    }
  ...
}

Next, you will need a placeholder image for each ImageView to display until you download an image
to replace it. Find bill_up_close.png in the solutions file and put it in res/drawable. (See the section
called Adding an Icon in Chapter 2 for more on the solutions.)


