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[bookmark: _GoBack]The Photo Gallery App[footnoteRef:1] Part I [1:  Adapted from Android Programming: The Big Nerd Ranch Guide] 

Objectives
In today’s exercise, you will implement Photo Gallery, an app that acts as a client for the photo-sharing site Flickr. The development will be split over a few lectures.
Exercise 1: Getting Started
1. Create a new project for today and add an empty activity to it.
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 again.
1. 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
2. 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: ]
3. Open up your main activity java class file and make SingleFragmentActivity its superclass instead of AppCompatActivity.
[image: ]
4. 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
5. At the moment, createFragment is returning null, because you have not yet created the fragment to return. You will do this shortly.
6. Delete the default onCreate method, this is not needed, as it will use the one in the superclass (singleFragment) 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. 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: ]
9. Generate the following override method (onCreate) and add the highlighted line. setRetainInstance controls whether a fragment instance is retained across Activity re-creation (such as from a configuration change). More on this later.
[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 Photo Gallery 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: Creating a Networking Class
You will create a separate class to handle the networking operations required.
1. Create a new Java class called FlickrFetcher
Get URL Bytes Method
This method fetches data from a URL and returns it as an array of bytes.
2. Add a new method to it called getUrlBytes as follows. [image: ]
3. Create a URL object instance with the specified URL string passed to the method.
// Create a new URL object from the url specified
[image: ]
4. Obtain a connection to the URL. The URL open connection method returns a URL connection object. Here we are casting it to a more specific type HTTP URL connection so we can check the HTTP specific interface methods and properties e.g. the returned status code.
// Obtain a connection to the URL and cast to more specific HTTP URL connection
// to provide access to the HTTP connection interface
[image: ]
5. Define variables for the input and output streams that will handle reading the data
// Define the output and input streams that will handle reading the data
[image: ]
6. BEGIN TRY: try reading the data using a try block to catch any errors that may occur.
a. Initialise the input and output streams
[image: ]
b. Check if the HTTP connection request returned 200 (OK). If not, throw an error.
// If connection is not OK, throw an error
[image: ]
c. Declare the following variables:
// Bytes read keeps track of the data read in this pass. If zero, no more data
// Buffer to store bytes read in memory
[image: ]
d. Read the data until there is no more data to read (bytesRead equals zero)
// Read bytes until no more to read and write to output stream
[image: ]
e. Return the output stream as a byte array.
// Return the output
[image: ]
7. FINALLY
a. Tidy up and close resources:
i. If the output stream is not null, close it
ii. If the input stream is not null, close it
iii. Disconnect the connection (call its disconnect method)
8. END TRY
Get URL String Method
This method coverts the results from getUrlBytes to a string.
9. Create another method called getUrlString as shown below.
// Gets data from a URL using getUrlBytes and then converts the bytes to a string
[image: ]
Exercise 5: Requesting Network Access Permission
1. Open up the manifest and add the following permission above the <application> element.
[image: ]
Exercise 6: Using AsyncTask to Run on a Background Thread
1. Return to your Photo Gallery Fragment.
2. Add the following constant tag string to identify this fragment. Set its value to whatever your fragment class is called.
[image: ]
3. Create a new inner (nested) class called FetchItemsTask inside the PhotoGalleryFragment class. The class inherits from the AsyncTask.
[image: ]
Do In Background Method in Fetch Items Task
4. Generate the required override method, doInBackgroud.
5. Add a try … catch block to the method as shown.
[image: ]
6. First, you are simply going to test the FlickrFetcher class and its method using any URL. Add the following to the try part. You can use a URL of your choice, as long as it is not a dodgy one 
// Create a new FlickrFetcher object instance and use the getUrlString method to fetch data from a URL
// Log the results of the request

[image: ]
7. Now, add the following to the catch block to log any IO exceptions that may occur.
// An error occurred - log error
[image: ]
On Create Method in Fragment Class
8. Return to the onCreate method in the main fragment class.
9. Add the following to start a new background task to test your FetchItemsTask
// Start a new background async task
[image: ]
10. Save your changes and test. Examine your Logcat window. You should see the HTML from the URL you have specified.

Exercise 7: Fetching JSON from Flickr
For this exercise, you will need to login to Flickr and request an API key. The full API details can be found at: http://www.flickr.com/services/api/. We are going to using the REST Request Format.
1. Log on to Flickr, go to the API Services page and request for an API key. For this exercise, you only need the key.
2. Now go back to your doInBackground method in the Fetch Items Task class and replace the URL with the following replacing XXX with your API key. Notice that we are requesting for JSON format.
https://api.flickr.com/services/rest/?method=flickr.photos.getRecent&api_key=XXX&format=json&nojsoncallback=1 
3. Save and test. Did it work?
4. Copy and paste the URL (with your replaced API key) into a browser so that you can get clearer view of the JSON data that is sent back and that you are going to parse.
Updating FlickrFetcher
5. Return to your FlickFetcher class.
6. Add the following constants to the class. Add your API key as indicated.
[image: ]
Fetch Items Method
7. Create a new method with a return type of void called fetchItems().
8. Add a try … catch block to the method as shown.
[image: ]
9. Next you will use the Uri class and the Uri.Builder class to build the required URL. Add the following to the try part of the block to create an escaped parameterised URL string.
// Build the URL using the Uri class and Uri.Builder helper class to create an escaped parameterised URL string

[image: ]
10. Then get the built URL’s data using the getUrlString() method created earlier.
// Use the getUrlString method to fetch the data from the URL
[image: ]
11. For now, log the data received.
// Log the data received
[image: ]
11. Now, add the following to the catch block to log any IO exceptions that may occur.
// An error occurred - log error
[image: ]
Updating doInBackground
12. Return to your PhotoGallery class and locate the doInBackground method.
13. Comment out / delete the try { } catch { } block and replace with a call to the newly created Fetch Items method in FlickrFetcher as follows:
// Create a new flicker fetcher instance and call its fetch items method to get the JSON
[image: ]
14. If you run, it should work pretty much the same as before. You may want to confirm that you do not have an error.
Exercise 8: Creating a Model Class
In keeping to the MVC pattern, you will create a model class for your data items.
1. Create a class called GalleyItem with the following String members:
a. Caption
b. Id
c. Url
2. Generate Getter and Setter methods for all the members.
3. Also override the default toString() method and replace the call to the parent’s super.toString() to return the Caption property.
Exercise 9: Parsing JSON
1. Go back to the Flickr Fetcher class.
2. Locate the fetchItems method and add the following to the try block to parse the JSON string into a JSON object after logging the JSON received.
// Parse the JSON string to a new JSON object
[image: ]
3. The red squiggly line is because you have to catch any possible errors (JSON exceptions) that may occur while trying to convert the string to a JSON object. Add another catch { …} block as shown.
[image: ]
Parsing the Collection: Each Photo
Next you need to parse all of the items in the photos object in the returned JSON. 
Note: It might be a good idea to pull up the returned JSON in a browser so you can follow how the data is being parsed.
Parse Items Method
4. Create a new method in Flickr Fetcher called parseItems as follows.
[image: ]
5. First, you need to retrieve the outermost photos object.
// Retrieve the outermost photos object from the JSON
[image: ]
6. The photos object contains a photo object, which is an array of photo items. Get this photo object next.
// The photos object contains a photo object, which is an array of photo items.
// Get the child photo object from the photos json object.
[image: ]
7. Next, loop through the array object and get each photo’s information.
[image: ]
The following steps go in the for { … } loop
8. First get the current photo
// Get the current photo item
[image: ]
9. Ignore images that do NOT have a url_s (image url) component included in the JSON. Continue will ignore the rest of the for block and move to the next item in the loop.
// Ignore images with no url_s (image URL) component in the JSON
[image: ]
10. Create a new gallery item using the JSON properties.
// Create a new gallery item and set its properties using the values from the JSON
[image: ]
11. Add the gallery item to the list.
[image: ]
Updating Fetch Items Method
12. First, go to the class and add the following declaration.
[image: ]
13. Now, go back to your fetch items method (still in the same class).
14. Make the following change to its method definition, i.e. replace the return type.
[image: ]
15. In the try { … } block, add the following after converting the string to the JSON object to make use of the new parse items method to create a collection of gallery items.
// Parse the JSON Object into a collection of gallery items using the parseItems method
a. Call the parseItems() method passing in the items and jsonObject variables as parameters.
16. Locate the end of the try { … } catch { … } catch { … } block and after it, return the items variable.
Exercise 10: Displaying the Items
Next, you need to display the items returned in the recycler view. For now, you will keep it simple and display just the captions.
Creating a View Holder to Display the Labels
1. Next, you need to create a view holder (Lecture 7, slides 9 – 12) for holding and displaying each of the captions.
2. Go back to your Photo Gallery Fragment class.
3. Create the following variable to store a List of Gallery Items for the fragment to use. You will initialise it later.
[image: ]
4. You implement the view holder class as a nested class of the fragment. Add the following to your Fragment.
[image: ]
5. Add the following variable to store a text view for the caption.
// a text view that will display the caption
[image: ]
Constructor Method
6. Add the required Constructor method.
[image: ]
Bind Activity Method
7. Create a method called bindGalleryItem 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 GalleryItem called item 
8. Add the following to the method.
a. Set the titleTextView’s text using its setText() method.
b. Set it using the item’s toString() method.

Creating an Adapter to bind the View to the Data
9. Next, you implement the adapter class responsible for binding the data (gallery items) to the view holder as a nested class of the fragment. Add the following to your Fragment.
[image: ]
10. 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.
11. Create a variable called galleryItems that will store a List of GalleryItems.
Constructor Method
12. Generate a constructor method. This should automatically initialise the galleryItems variable you created in the last step. If not, add the following:
[image: ]
13. Now, use Generate  Implement Methods … to implement the required missing methods.
Get Item Count Method
14. This one is nice and simple.
a. Make it return the size of the galleryItems list variable.
On Create View Holder Method
15. In this method, you need to return a view holder item displaying the image item’s title in the text view for the recycler view to add to its list. Add the following.
// Create a new text view in the current activity for the PhotoHolder view holder to use to display the item
[image: ]
On Bind View Holder Method
16. This method is responsible for binding the corresponding view holder to the gallery item at the current position of interest.
17. The current gallery item to display can be retrieved by using the position variable passed into the method.
// Retrieve the current gallery item to display and bind it to the view holder
// using the value of the position parameter passed in to the method
[image: ]
Setup Adapter Method in Photo Gallery Fragment Class
18. Go back to the Photo Gallery Fragment Class and create a new method with a return type of void called setupAdapter. 
Note:  Make sure you are creating it in the fragment class and not any of the nested classes.
19. Add the following to set the adapter for the recycler view to use.
// Using isAdded confirms that the fragment has been added to the activity first before setting the adapter
[image: ]
On Create View Method
20. Go back to the onCreateView method.
21. Just before the view is returned, call the setupAdapter() method created in the last step.
Exercise 11: Retrieving the Items from the Async Background Task
Here you will use the onPostExecute method of the AyncTask to process the items returned from the URL request and set the items in the fragment.
1. Locate the Fetch Items Task nested class.
2. First you need to modify the class definition so that doInBackground can return a List of Gallery Items and onPostExecute can receive the same items as an input parameter.
[image: ]
Updating Do in Background
3. Now modify the doInBackground method so that it can return a List of Gallery Items. Make the following change to its method definition.
[image: ]
4. Go to the end of the try block and make the following change. That is, get rid of return null and return the items from Flickr Fetcher’s fetch items method.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTMLf53485.PNG]
On Post Execute Method.
5. Next, generate the onPostExecute method and get rid of the call to its super class method.
6. Set up the fragment items using the parameter value (i.e. what do in background returned)
// set the items for the fragment using the parameter (what do in background returned) and call setup adapter to bind the items
 [image: ]
7. Save your changes and test.
8. The display is rubbish, but you will fix this later.
9. That’s all for today 
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public class MainActivity extends SingleFragmentActivity {
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dependencies {
compile fileTree(dir: 'libs’, include: ['*.jar'])
androidTestConpile ('con. android. support. test..espressosespresso-core:2.2.2', {

exclude group: 'con.android.support', module: 'support-annotations’

b
compile 'con.android. support:appconpat-v7:25.2.0"
compile con.android.support.constraint:constraint-layout:1.0.1'
testCompile 'junit:junit:4.12'
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</android. support .v7 .vidget . RecyclerViews
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import android.support.v7.widget.GridlayoutManager;
import android.support.v7.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 PhotoGalleryFragment newlnstance() {
return new PhotoGalleryFragment ();
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eoverride
public void onCreate (ENullzble Bundle savedInstancestate) {
super.onCreate (savedInstancestate) ;




image14.png
public byte[] gecUrlEytes (String urlSpec) throws IOException {
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URL url

new URL (urlSpec) ;
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HttpURLConnection connection = (HttpURLConnection)url.openConnection();
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ByteArrayOutputStream outputStream = null;
InputStream inputStream = null;
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outputStream = new ByteArrayOutputStream():
inputStream = connection.getInputStream();
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if (connection.getResponseCode() != HttpURLConnection.HTTP OK) {
throw new IOException (connection.getResponseMessage () + ": with * + urlSpec);

}
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int bytesRead
byte[] buffer = new byte[1024];
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while ((bytesRead = inputStream.read(buffer)) > 0) {
outputStrean.write (buffer, 0, bytesRead);
}
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return outputStream.toByteArray();
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public String gecUrlScring(String urlSpec) throws IOException {
// Gets data from a URL using getUrlBytes and then converts the
return new String (getUrlBytes (urlSpec) ) ;
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<uses-permission android:name="android.permission.INTERNET" />
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private class FetchltemsTask extends AsyncTaskcVoid, Void, Void> {
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ey

} eateh (IOException ioe) {
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return null;




image28.png
String result = new FlickrFetcher()
-getUrlString ("http: /. uwtsd. ac.uk") ;
Log.i(TAG, "Fetched contents of URL: " + result):
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Log.e(TAG,
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new FetchItemsTask().execute();
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private static final String TAG = "FlickrFetcher";

private static final String API KEY = "your API Key";
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String url =
Uri.parse("https://api.flickr.con/services/rest/")
.buildupon ()
-appendQueryParameter ("method", "flickr.photos.getRecent")
.appendQueryParameter ("api_key", API_KEY)
.appendQueryParameter ("format", "json")
.appendQueryParameter ("nojsoncallback”, "1")
.appendQueryParameter ("extras", "url s")
.build() .toString();
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String jsonString = getUrlString(url);
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Log.i(TAG, "Received JSON: " + jsonString);
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Log.e(TAG, "Failed to fetch items", ioe);
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new FlickrFetcher().fetchItems();
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JSONObject jsonObject = new JSONObject (jsonString)
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} catch (JSONException je) {
Log.e(TAG, "Failed to parse JSON", je);
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private void parseltems(List<GalleryItem> items, JSONObject jsonObject)
throws IOException, JSONException{
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JSONObject photosJSONObject = jsonObject.getJSONObject ("photos") ;
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JSONArray photoJSONArray = photosJSONObject.getJSONArray ("photo");




image42.png
// Loop through the array
int numTtems = photoJSONArray.length();

for (int i = 0; i < numItems; i++) {
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JSONObject photoJSONObject = photoJSONArray.getJSONObject (i);
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if (!photoJSONObject.has ("url s")
i

continue
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GalleryItem galleryTtem = new GalleryItem();
galleryItem.setId(photoJSONObject.getString("id"));
galleryItem.setCaption (photoJSONObject.getString ("title"))
galleryItem.setUrl (photoJSONObject.getString ("url_s"));




image46.png
items.add(galleryItem);
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private List<GalleryItem> items = new ArrayList<>();
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public List<GalleryItem> fetchItems() {
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private List<GalleryItem> items = new ArrayList<>();
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private class PhotoHolder extends RecyclerView.ViewHolder {
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private TextView titleTextview;
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public ShotoHolder (_) 4

super (itemView) ;
// Initialise the text view and make it the item's view
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private class PhotoRdapter extends RecyclerView.Adapter<PhotoHolder> {





image54.png
public Photohdapter (List<GalleryItem> galleryItems) {
this.galleryTtems = galleryItems;
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TextView textView = new TextView(getActivity()):

return new PhotoHolder (textView):
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GalleryItem galleryItem = galleryItems.get (position]
holder.bindGalleryItem(galleryItem)





image57.png
if (ishdded()) {
recyclerView.setAdapter (new PhotoAdapter (items));
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private class FetchItemsTask extends AsyncTask<Void, Void, DList<GalleryItem>> {
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protected List<GalleryItem> doInBackground (Void... voids) {
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‘return new FlickrFetcher().fetchItems();
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items = galleryItems;
setupAdapter () ;
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package com.madii.ka.criminalintent;
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package com.madii.ka.photogallery;




