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Mobile Application Development II
[bookmark: _GoBack]Lecture 10 Lab Tutorial Exercise
The Criminal Intent App[footnoteRef:1] Part V [1:  Adapted from Android Programming: The Big Nerd Ranch Guide] 

Objectives
In today’s exercise, you will update the app to use implicit intents to send an email and/or call a contact.
Exercise 1: Adding Buttons
1. Open up your project.
2. Open up strings.xml and add the following new string resources. Note the use of format strings for the crime_report string resource. The %n indicate placeholders which will be replaced with variable values in the code.
<string name="crime_suspect_text">Choose Suspect</string>
<string name="crime_report_text">Send Crime Report</string>
<string name="crime_report">%1$s!
    The crime was discovered on %2$s. %3$s, and %4$s
</string>
<string name="crime_report_solved">The case is solved</string>
<string name="crime_report_unsolved">The case is not solved</string>
<string name="crime_report_no_suspect">there is no suspect.</string>
<string name="crime_report_suspect">the suspect is %s.</string>
<string name="crime_report_subject">CriminalIntent Crime Report</string>
<string name="send_report">Send crime report via</string>

3. Open up the crime fragment layout file (portrait version): fragment_crime.xml
4. Add two buttons as follows.
a. Crime Suspect Button
i. Id: crime_suspect
ii. Layout width: match parent
iii. Layout height: wrap content
iv. Margin Left & Right (16dp – you can use activity_horizontal_margin)
v. Text: sting resource crime_report_text
b. Crime Report Button
i. Id: crime_report
ii. Layout width: match parent
iii. Layout height: wrap content
iv. Margin Left & Right (16dp – you can use activity_horizontal_margin)
v. Text: sting resource crime_suspect_text
5. Now, open up the layout version.
a. Add a new linear layout after the last one.
b. Add the two buttons as above to the linear layout.
c. Add a layout weight of 1 to the two buttons in the landscape version.
[image: ]
Exercise 2: Modifying the Model
Crime.java
1. Open up Crime.java
2. Add the following new private member variable to store the crime suspect’s name and contact lookup key. See: Android Contact Table Columns
[image: ]
Note: The redundancy is deliberate to provide explanations in a progressive way. You can refactor this later.
3. Generate getter and setter methods for the new variables.
CrimeDbSchema.java
4. Open up CrimeDbSchema to modify the database schema to store the new model item.
5. Add the following:
[image: ]
CrimeDatabaseHelper.java
6. Open up CrimeDatabaseHelper to make the changes to the database.
7. Locate the onCreate method and add the following:
[image: ]
CrimeLab.java
8. Open up CrimeLab.
9. Locate the getContentValues() method and add the following:
[image: ]
CrimeCursorWrapper.java
10. Open up CrimeCursorWrapper.java in the database folder.
11. Locate the getCrime() method and add the following highlighted code:
[image: ]
…
[image: ]
Crime Fragment
12. Open up CrimeFragment.
13. Add a new method, getCrimeReport(), that builds a concatenated string to send the email report using an implicit intent.
[image: ]
14. Add the following code the getCrimeReport() methoid.
a. Add string variables and initialise them with the corresponding crime properties.
[image: ]
b. Update the solved string depending on whether the crime has been solved or not.
[image: ]
c. Update the suspect string depending on whether a suspect has been specified or not.
[image: ]
d. Build the report string, replacing the placeholders in the string resource with the corresponding values.
// Build the string, replacing the placeholders
// in the string resource with the values
[image: ]
e. Return the concatenated string
[image: ]
Exercise 3: Updating the Database Schema in the App
1. There are two main approaches to update changes to a database schema.
a. Delete the old database file so that the onCreate() method is executed again. This approach is often preferred during development and data loss is not an issue, as it is the easiest solution.
i. Uninstall the application. Use the application manager (Settings  Apps)
ii. Clear application data. Use the application manager
b. Increment the database version in the Database Helper class and implement the onUpgrade() method.
i. Increment the database version variable by 1
ii. Add the code to modify the database schema (e.g. ALTER TABLE …) to the onUpgrade() method.
2. As we are still in development mode and data loss is not an issue, we will use the first approach.
a. Delete the existing Criminal Intent app from your device(s).
3.  For more information, see:
a. http://www.concretepage.com/android/android-sqlite-database-tutorial-with-oncreate-onupgrade-getwritabledatabase-of-sqliteopenhelper-execsql-compilestatement-rawquery-of-sqlitedatabase-example [accessed: 03-Jan-2017]
b. http://stackoverflow.com/questions/21881992/when-is-sqliteopenhelper-oncreate-onupgrade-run [accessed: 03-Jan-2017]

Exercise 4: Sending the Crime Report with an Implicit Intent
Creating an Implicit Intent
1. Open up Crime Fragment
2. Add a new declaration for the send report button.
[image: ]
3. Initialise the crimeReportButton in the onCreateView() method.
4. Create a Click Event Listener for the button and add the following to it.
a. // Create a new implicit intent to email (send) report
[image: ]
b. // Set the data to be sent MIME type
[image: ]
c. // Send the extra information, data, to send
[image: ]
d. // Specify the email subject
[image: ]
e. // Start the intent activity
[image: ]
5. Don’t forget to bind the click event listener method to the variable created for the crime report button in the onCreateView() method.
6. Test your app:
a. Recall that we have changed the database design – added a new column to the table.
b. Complete exercise 3 if you have not already done so.
c. Create a new crime and hit the Send Report button.
7. Hitting the Send Report button should either:
a. Offer you a choice of applications to use to send the report with.
b. Loads the default app for the SEND action with the generated crime report – if this is the only app available or if a default has been previously specified.
Creating a Chooser
8. You can create a chooser to be shown every time the implement intent is used to start an activity.
9. You do this by calling the intent createChooser() method.
10. Go back to the send report click method and add the following highlighted change:
[image: ]
11. Test your app again.
Exercise 5: Asking for a Contact with an Implicit Intent
1. In this exercise, you will use an implicit intent to choose a crime suspect from the list of contacts using:
a. ACTION_PICK – the action to perform
b. ContactsContract.Contacts.CONTENT_URI – the data location for the contacts. For more on the contacts provider, see: https://developer.android.com/guide/topics/providers/contacts-provider.html 
2. Add the following constant variable to the crime fragment class to identify the request for a contact.
[image: ]
3. Also add the following declaration to initialise the implicit intent for picking a contact.
[image: ]
4. Add a new declaration for the “choose suspect” button.
[image: ]
5. Initialise the chooseSuspectButton in the onCreateView() method.
6. Create a Click Event Listener for the button and add the following to it (see Lecture 5, slides 7, 13-15).
a. // start the implicit intent to pick a contact
// expecting a result back (the selected contact)
[image: ]
7. Don’t forget to bind the click event listener method to the variable created for the crime suspect button in the onCreateView() method.
8. Add the following to the onCreateView() method to display the suspect name in the view object.
[image: ]
9. To read the returned selected contact, you need to read the result in the overridden onActivityResult method (see Lecture 5, slides 7, 13-15). You should already have this method.
10. Locate the onActivityResult method and add the else part as shown
[image: ]
11. [bookmark: _Ref471296151]Add the following to the else block.
a. // Read the returned data
[image: ]
b. Read the contact name from the contacts table. You can find the full list of fields in this table here: https://developer.android.com/reference/android/provider/ContactsContract.Contacts.html 
i. The display name is the contact’s display name
ii. The Lookup Key is a unique key that can be used to lookup a particular contact. You can also use _ID – see link above for why it may be better to use lookup key.

// Specify which fields you want your query the return values for. You
[image: ]
c. // Perform your query - the contactUri is like the table name to query 
// You need to use a cursor to read the data as you are querying the Contacts database table – see Lecture 8, slides 15-16
[image: ]
d. // Now try to read the values returned by the query
[image: ]
12. Save your changes and test your app.
13. If the device or user does not have a contact database to query, this may result in an error. A better solution is to run a check first. You do this using the PackageManager.
14. Locate the onCreateView() method and add the following before the view is returned from the method.
a. // Get access to the package manager
[image: ]
b. // Check if it can find a match for querying contacts
// if none found, disable the chooseSuspectButton
[image: ]
15. As your device probably contains a Contacts database, the simple way to test is to temporarily add an invalid additional category.
a. Temporarily add the following highlighted line above the first line of code in the last step.
[image: ]
b. Test your app. The Choose Suspect button should now be disabled.
c. When you are done testing, remember to delete this line of code.
Exercise 6: Challenge Exercise
1. Instead of sending the crime report, a user may prefer a phone confrontation. In this challenge exercise, your goal is to retrieve the contact’s phone number from the ContactsContract.CommonDataKinds database – in particular the ContactsContract.CommonDataKinds.Phone database table.
2. You will need to:
a. Give your app permission to read the contacts database – add the following to the manifest file as a child element of <manifest>.
[image: ]
b. Add a new button to the layouts. When the user clicks the button, it should call the named suspect.
c. Query another table: ContactsContract.CommonDataKinds.Phone for the phone number to call.
3. Give your app permission to read the contacts database – add the following to the manifest file as a direct child element of <manifest> - that is outside <application> … </application>.
[image: ]
4. Add a new button to the two crime fragment layouts. Remember to define the button text in strings.xml.
Crime Fragment Class
5. Open the crime fragment class
6. Add a new private, but global (accessible to all methods in crime fragment), string variable called suspectPhoneNumber.
7. Add a new declaration for the “call suspect” button.
8. Initialise the call suspect button variable in the onCreateView() method and also disable it – it will only be enabled when the phone number is retrieved.
9. Create a Click Event Listener for the button.
10. Don’t forget to bind the click event listener method to the variable created for the crime suspect button in the onCreateView() method.
11. Create a new method called updatePhoneNumber(). This method does not return anything. Add the following to this method:
a. Read the suspect contact key into a variable.
b. If the suspect contact key is null, return and exit early.
c. Query the ContactsContract.CommonDataKinds.Phone.CONTENT_URI table – look at what was done in step 11 above.
i. Return all fields – set fields to null to do this
ii. Set the where clause to:
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iii. Set the where clause arguments to a string array containing the contact suspect key. For example:
[image: ]
iv. No need to sort the results – set to null
d. Now add a try block
e. Add the following to the try part
i. Check the query cursor has data – i.e. the count of the returned cursor results is greater than zero. The following steps apply when the count is greater than zero
ii. Move to the first record
iii. Read the suspect phone number e.g.
[image: ]
iv. Enable the call suspect button
12. Create a new method called requestReadContactPhoneNumber() with a return type of void.
a. Add a call to updatePhoneNumber() in this method.
13. Return to onCreateView and add the following highlighted code after disabling the call suspect button.
[image: ]
14. Locate onActivityResult.
a. Just after you set the chooseSuspectButton text, make a call to requestReadContactPhoneNumber() method to update the phone number when the user picks a contact.
15. Try running your code. It may throw an exception. See next steps.
16. Note in older versions of Android, simply adding “android.permission.READ_CONTACTS” to the manifest was enough to grant permissions to read and use contact info in your code, but things have changed. Read more: https://developer.android.com/training/permissions/requesting.html
17. Create a new constant variable in Crime Fragment as shown.
[image: ]
18. Replace the code in the requestReadContactPhoneNumber() method with the following – you can copy and paste the code. It is simply checking if this is a new build version, ask the user for permission to access the contacts.
// Check permission granted to read contact
if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.M && ContextCompat.checkSelfPermission(getActivity(), Manifest.permission.READ_CONTACTS) != PackageManager.PERMISSION_GRANTED) {
    requestPermissions(new String[]{Manifest.permission.READ_CONTACTS}, PERMISSIONS_REQUEST_READ_CONTACTS);
    //After this point you wait for callback in onRequestPermissionsResult(int, String[], int[]) overriden method
} else {
    updatePhoneNumber();
}


19. You need to add the callback method – when the user confirms/denies access to contacts. Generate the following override method: onRequestPermissionsResult and replace its code with the following. It is in your own interest to read through the code.
// Check the returned request code
switch (requestCode) {
    // Permission to read contacts database
    case PERMISSIONS_REQUEST_READ_CONTACTS:
        if (grantResults.length > 0
                && grantResults[0] == PackageManager.PERMISSION_GRANTED) {

            // permission was granted, yay! Do the
            // contacts-related task you need to do.
            updatePhoneNumber();
        } else {

            // permission denied, boo! Disable the
            // functionality that depends on this permission.
        }
        return;
    default:
        break;
}


20. Finally, you can setup an intent to call the suspect on the retrieved number.
21. Locate your click event listener method for the call suspect button – it should be empty. Add the following to it.
a. Check the suspect phone number is not null – if it is exit early
b. Create a new implicit intent to dial suspect. Use the Intent.ACTION_DIAL action. Note: you can also use the Intent.ACTION_CALL action, but this requires requesting permission from the user again and you will have to extend the code to handle this: https://developer.android.com/reference/android/content/Intent.html#ACTION_CALL 
c. Add the extra information: Intent.EXTRA_PHONE_NUMBER = suspectPhoneNumber
d. Start the intent activity.
22. Test your code.
23. Phew! That’s all for today 
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private String Suspect;
private String SuspectContactRey:
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public static final String SUSPECT = "suspect’
public static final String SUSPECT CONTACT KEY =
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‘sqliteDatabase.execSQL(
"CREATE TABLE " + CrimeTable.NAME +
"( "+ // start of columns

"_id integer PRIMARY KEY AUTOINCREMENT, " +
CrineTable.Columns.UUID + ", " +
CrineTable.Columns. TITIE + ", " +
CrineTable.Columns.DATE + ", " +
CrineTable. Columns. SOLVED +

™" // end of columns
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values.put (CrimeTable.Columns.SUSPECT, crime.getSuspect());
values.put (CrimeTable.Columns. SUSPECT CONTACT KEY, crime.getSuspectContactKey()):
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int isSolved = getInt (getColumnIndex (CrimeTable.Columns.SOLVED));
String suspect = getString (getColumIndex (CrimeTable.Columns. SUSPECT) ) ;
String suspect_contact_key = getString(getColumnIndex (CrimeTable.Columns.SUSPECT CONTACT KEY)):
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crime.setSolved(isSolved !
crime. setSuspect (suspect) ;
crime. setSuspectContactKey (suspect_contact_key) ;
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private String getCrimeReport() {
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String solvedString = null;

String report = null;

String dateFormat = "EEE, MMM dd";

String dateString = DateFormat.format(dateFormat, crime.getDate()).toString();

String suspect = crime.getSuspect();
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if (crime.isSolved()) {
solvedString = getString(R.string.crime_report_solved) ;
} else {
solvedString = getString(R.string.crime_report_unsolved);




image11.png
if (suspect
suspect

} else {
suspect

null) ¢
getString (R.string.crime_report_no_suspect) ;

getString (R.string.crime_report_suspect, suspect);
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report = getString(R.string.crime report,
crime.getTitle(), dateString, solvedString, suspect);
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return report;
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private Button crimeReportButton;
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Intent intent = new Intent(Intent.ACTION SEND):
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intent.setType ("text/plain”);
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intent.putExtra(Intent.EXTRA TEXT, getCrimeReport());




image18.png
intent.putExtra (Intent.EXTRA SUBJECT, getString(R.string.crime report subject)):
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startActivity(intent);
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public void onClick(View view) {
// Create a new implicit intent to emsil (send) report
Intent intent = new Intent (Intent.ACTION SEND);

// set the data to be sent MIME type
intent. secType ("text/plain’) ;

/7 Send the extra information, data, to send
intent. pucExtra (Intent EXTRA TEXT, getCrimeReport());

/7 Show chooser dialog
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private static final int REQUEST CONTACT
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private final Intent pickContact =
new Intent (Intent.ACTION PICK, ContactsContract.Contacts.CONTENT URI);
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private Button chooseSuspectButton;
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startActivityForResult (pickContact, REQUEST CONTACT);
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if (crime.getSuspect() != mull) {
chooseSuspectButton. setText (crine. getSuspect () 7
}
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// Check the request code returned is for the date
if (zequestCode == REQUEST DATE) {
1/ Retrieve the date
Date date = (Dave) data.getSerializableExvra
(DatePickerFragnent. EXTRA_DATE)
1/ Set the crine's date to the returned date
crine. setDate (date) ;

updateDate.
e

®==——Code for else part goes here
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Uri contactUri = data.getData():
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String[] queryFields = new String[] {
ContactsContract. Contacts. DISPLAY NAME,
ContactsContzact. Contacts. LOOKUE_KEY,

1
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Cursor cursor = resolver.query(
contactlri, // table to query
queryFields, // columns to return in the query results
mull, // where clause
mill, // vhers clause arguments for ?
mull); // sort order
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try {
// Double-check that you actually got results, if not exit early

if (cursor.getCount() == 0) {
return;

/7 Move to the first record
cursor.moveToFizst();

/7 Read the value and set the crime suspect
/7 Pull out the first column of the first row of data -
77 that is your suspect’s name.

String suspect = cursor.gecString(0);

String lookupKey= cursor.getString(1);

/7 Set the suspect in the model and also display neme on button
crine. secSuspect (suspect) ;
crine. setSuspectContactey (lookupkey) ;
chooseSuspectButton. setText (suspect) ;
} finally {
// Clean wp and close the cursor when done
cursor.close();
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PackageManager packageManager = getActivity().getPackageManager();
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if (packageManager.resolveActivity(pickContact, PackageManager.MATCH DEFAULT ONLY) == null) {
7/ if none found, disable the chooseSuspectButton
chooseSuspectButton. setEnabled false) ;
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pickContact. addCategory (Intent . CATEGORY HOME) ;

77 Gt access to the package manager

PackageManager packageManager = getActivity() .getPackageManager():
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ContactsContract.CommonDataKinds. Phone. LOOKUP KEY + "
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new String[] [ suspectContactKey },
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suspectPhonellumber = cursor.getString(cursor.getColumnIndex (ContactsContract.CommonDataKinds.Phone. NUMBER) ) ;
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// Only enabl
callSuspectButton. setEnabled (false) ;
if (crime.getSuspectContactiey() != null) {
requestReadContactPhoneNumber () ;

vhen phone number retrieved
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private static final int PERMISSIONS REQUEST READ CONTACTS





image1.png
ayout weight="1"




