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Mobile Application Development II
Lecture 8 Lab Tutorial Exercise
The Criminal Intent App[footnoteRef:1] Part III [1:  Adapted from Android Programming: The Big Nerd Ranch Guide] 

Objectives
In today’s exercise, you will update the app to use an SQLite database for storing crimes.
Exercise 1: Creating the Database Schema
1. Open up your Criminal Intent project.
2. All the database classes you will add to the project will be added to a separate namespace called database. Thus the class names will be prefixed with “database.”.
3. Create a new Java class called database.CrimeDbSchema. 
4. The database at this point will have only one table.
5. Next add a nested (an inner) class to the CrimeDbSchema class to represent the Crime Table.
a. The class name is CrimeTable
b. The class should also include a constant definition to define the table name.
[image: ]
6. You will notice that Android studio has added a new folder called database, representing the database namespace, and the new class has been added to this folder.
7. Next, you need to add a nested (inner) class to the CrimeTable to define the Columns for this table. This class will be called Columns.
[image: ]
Exercise 2: Creating the Database
1. Create a new class in the database folder called CrimeDatabaseHelper.
a. Specify SQLiteOpenHelper as the superclass. 
2. You will probably notice the red squiggly lines, this is because you have to implement a constructor for the class and the partially defined abstract methods in the inherited superclass, SQLiteOpenHelper. You will fix these errors shortly.
3. Add the following constant declarations to define the Database name and its current version.
[image: ]
4. Now add the following constructor method. You can use the generate tool, but make sure you modify the code generated to reflect what is shown below.
a. The constructor has just one parameter
b. The call to the super method uses the constants defined in the previous step
[image: ]
5. Generate the required abstract methods you need to override: Generate …  Implement Methods …
The onCreate Method
6. Locate the onCreate() method.
a. The method accepts a single parameter, which references the SQLite database.
b. You can then use the db.execSQL(…) method to execute SQL queries.
7. The first thing you need to do is to create the Crime table. You need to use string concatenation to help build the SQL command statement to create the table. The syntax to create a table can be found:
a. http://www.sqlitetutorial.net/sqlite-create-table/
b. https://www.sqlite.org/lang_createtable.html 
8. First start by adding the following to the onCreate method:
// create the CRIME table
[image: ]

9. Next, import the CrimeTable definition into this class. Put your cursor on CrimeTable and press Alt + Enter (Option + Return on Mac, I believe). This is so you don’t have to keep typing the long namespace name.
10. Now add in the columns as shown, including an extra auto increment ID column. Be careful with all the commas.
a. Adding an auto increment ID key field is recommended for fast record lookups.
[image: ]
Opening the SQLite Database in the Criminal Intent Project
11. In this section, you will reference and open the SQLite database in the main Criminal Intent Project in the CrimeLab class.
12. Open up your CrimeLab class and add the following highlighted declarations that will be used to reference the database.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML3438626c.PNG]
13. Locate the CrimeLab constructor method and add the following to call the SQLite helper class, CrimeDatabaseHelper, you created to initialise and get access to the database.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML343bac67.PNG]
14.  Save your changes and run your app. It should create the database
a. The Android SDK provides a tool for you to Browse SQLite databases and run commands. See: https://developer.android.com/studio/command-line/adb.html#sqlite
b. Alternatively, if you are using an emulator, you can check the database file from the Tools  Android  Android Device Monitor. It’s private on real devices.
i. In the window that opens, click the File Explorer tab.
ii. Then you need to navigate to data/data/your app name space/databases/
[image: ]
Exercise 3: Using the Database in CrimeLab
1. In this exercise, you will start modifying CrimeLab so that it uses the SQLite storage instead.
2. Open up the CrimeLab class.
Getting the Crime Values
3. Create a new method call getContentValues that accepts a single Crime parameter as shown. This method will be used to put together the collection of column values for a crime table record.
// Method to create and return a set of column 
// key value pairs for the Crime table.
[image: ]
4. Declare and create a new Content Values object called values.
[image: ]
5. Add all the column values for the passed in crime object – you will need to import the CrimeTable library as done earlier.
a. Note: SQLite does not have a Boolean type, so for the solved column you will use 1 for True and 0 for False.
// Add the column specific values for the crime object
[image: ]
6. Finally, return the values from the method.
Adding a New Crime
7. Next, create a new public method called addCrime with a return type of void that accepts a single Crime parameter. This method will be used to insert (add) a new crime into the Crime table.
8. Add the following to the method:
a. First get the values to add to the database for the crime by using the getContentValues() method created in the last exercise.
// Get the values to add as a Content Value object that SQLite understands
[image: ]
b. Next, you can use the SQLite database insert method to add the new crime record to the crime table.
// Call the SQLite database object's insert method
[image: ]
9. That’s the add method done.
Updating a Crime
10. Now add another public method called updateCrime with a return type of void that accepts a single Crime parameter too. This method will be used to update (edit) an existing crime in the Crime table.
11. Add the following to the method.
a. First you need to identify the crime to update. You do this by identifying the unique identifier for the Crime data object to update. This will be used to add a WHERE clause to the SQL update statement to ensure the correct crime data item is updated.
// Get the unique identifier for the crime to update i.e. its UUID
// This is so the Update method can use this to identify what crime to update
// by building a WHERE clause: UUID = ?

[image: ]
b. Get the values to add to the database for the crime by using the getContentValues() method created in the last exercise.
// Get the values to add as a Content Value object that SQLite understands
[image: ]
c. Next, call the SQLite database insert method to update the crime record in the table. Note:
i. You need to add a where clause: UUID = ?.
ii. The question mark represents the dynamic value representing the crime to update’s UUID.
iii. You then pass the actual UUID separately, for security reasons, as part of an array object. You did something similar in Responsive Web.
// Call the SQLite database object's update method
[image: ]
12. That’s the update method done too.
Reading Crimes
13. Reading crimes is a bit more complicated. You need to use the SQLite database object’s query method. It provides options for the different part of the SELECT statement.
a. http://www.sqlitetutorial.net/sqlite-select/
b. https://www.sqlite.org/lang_select.html
14. For this exercise, you are going to keep things simple and just use the WHERE clause options.
15. Add a new method called queryCrimes with a return type of Cursor that accepts the following parameters@
a. A string object called whereClause, representing the WHERE clause
b. A string array object called whereArgs, representing the dynamic values in the WHERE clause to avoid SQL injection.
[image: ]
16. Add the following to the method
a. First define the query cursor to return as follows:
// Define the query cursor to return
[image: ]

b. Return the cursor object from the method.
// return the defined cursor object from the method
[image: ]
Creating a Custom Crime Cursor
17. In this exercise, you will create a custom cursor with reusable methods to help you read and extract the query results returned in a way that the criminal intent app understands.
18. Create a new class in the database folder called CrimeCursorWrapper and specify android.database.CursorWrapper as the superclass.
19. Now generate the Constructor method for the new class. Right-click and select Generate  Constructor.
20. Next add the following getCrime() method that will use the relevant column information in the table row data returned and return a Crime object.
// returns a crime object from the column information in a row 
// of the Crime table returned from the query result
[image: ]
21. Now, add the following to extract and convert the relevant column information. You may need to import the CrimeTable library into the class.
// Extract the column information
[image: ]
The Crime Class
22. You need to make a small change to the Crime class. You will add another constructor method to the class that Crime Cursor can use and also make a small change to the existing one.
23. Open the Crime class.
24. Locate the existing constructor and modify it as shown.
[image: ]
25. Create a new constructor method as shown. The new constructor calls the other constructor method to initialise a new Crime object.
[image: ]
The Crime Cursor Wrapper Class
26. Go back to the crime cursor wrapper class.
27. Add the following to the getCrime method.
a. Create a new crime object, initialising it with the extracted UUID.
//Create a new crime object
[image: ]
b. Set the other properties for the crime object with the extracted information.
// Initialise the other properties
[image: ]
c. Return the crime object from the method.
Updating the Query Cursor
28. Return to the CrimeLab java file.
29. Locate the 	queryCrimes() method and make the following changes.
a. Change the return type of the method to the custom crime cursor wrapper as shown:
[image: ]
b. Return a custom crime cursor from the method instead of a generic cursor.
[image: ]
Getting Crimes from the Database
30. Next, you will update the app to get a list of crimes from the database.
Get Crimes Method
31. You need to modify the getCrimes() method in the Crime Lab. Locate this method and delete all its current code. You will replace the deleted code in the following steps.
32. Create a new list object ready to receive crime objects.
[image: ]
33. Use the queryCrimes method to query the database for a list of crimes. In this case, you want all crimes to be returned, so there is no need to specify a where clause. The where clause parameters will be set to null.
// Query the database for the list of all crimes
[image: ]
34. Next, you need to loop through the rows of data returned in the Cursor object and convert them to Crime objects. Add the following block of code.
[image: ]
Get Crime Method
35. In a similar way, you also need to update the getCrime() method, which returns a single crime with the specified ID.
36. Locate the getCrime() method and delete all its current code.
37. This time around a WHERE clause is needed to find the crime matching the id parameter. Use the queryCrimes method to query the database for the matching crime.
// Query the database for the crime WHERE the UUID = id
[image: ]
38. Next, you need to check if query found a matching crime with the specified ID. If yes, convert it to a crime object, otherwise return null.
[image: ]
Tidying up Crime Lab
39. Finally, you need to get rid of some of the old code in Crime Lab.
40. Locate the CrimeLab constructor method and modify (delete extra code) it so that the only code left is as shown below:
[image: ]
41. Locate the private List<Crime> Crimes variable at the top of the class and delete it. It is no longer needed. If you hover it, it should say “it’s never used” or similar.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTML48742baa.PNG]
42. Save your changes. Unfortunately, if you run your app at this point, you just get a blank screen as there are currently no crimes in the database. You need to implement an interface that will allow users to add new crimes.
Exercise 4: Creating a Toolbar
1. Open up SingleFragmentActivity and make it inherit from AppCompatActivity instead of FragmentActivity.
[image: ]
2. Run your app to make sure nothing is broken.
3. The top-right area of the toolbar is reserved for the toolbar’s menu containing action items.
4. Open up string.xml and add the following string resources.
[image: ]
Creating a Menu Resource
5. Right-click on the res folder in the project window and select New  Android resource file
a. Change the Resource Type to: Menu
b. Name it: fragment_crime_list
[image: ]
6. Open the Text view and add the following menu item as shown.
[image: C:\Users\Kemi\AppData\Local\Temp\SNAGHTML494d5b75.PNG]
Crime List Fragment
7. Open up the CrimeListFragment java file.
8. Make sure you are in the CrimeListFragment class and not one of the nested classes.
9. Right-click and select Generate …  Override Methods … and override the onCreateOptionsMenu(Menu, MenuInflater) method.
10. Add the following after the call to the super method.
// inflate the menu with the defined menu
[image: ]
11. Next, override the onCreate method too in the Crime List Fragment and add the following after the call to the super method.
// Let it know it has menu options
[image: ]
12. Save and test your app. You should see the new menu item in the toolbar.
13. Next, you need to respond to the corresponding menu option when the user selects it. Override the onOptionsItemSelected(MenuItem item) method.
14. The item parameter passed into the method is the menu item clicked. You can use its getItemId() method to determine which one was clicked. Replace the contents of this method as shown below:
[image: ]
15. Save your changes and test your app.
16. You should be able to add a new crime now, but you may notice that apart from the ID and Date, none of the other details are being saved.
Crime Fragment
17. Open up the CrimeFragment java file.
18. Override the onPause method.
19. Add the following to the method after the call to the super() method.
// Call the Crime Lab's update method to send any 
// changes made to the current crime to the database
[image: ]
20. Save your changes and test your app.
21. The changes are now being saved to the database as soon as you navigate away from the crime, but it is not obvious because the list view is not updating. If you click back into the crime you have updated, you will see the change.
Crime List Fragment
22. Go back to the Crime List Fragment java file.
23. You need to create a new method in the CrimeAdapter class to update the list of crimes to include any new crimes added or changes made. Locate the getItemCount() method and add the following method after it.
[image: ]
24. Add the following to the method to update the private variable, crimes, from the passed in parameter.
// Update the crimes from the passed in parameter value
[image: ]
25. Now, scroll back up and locate the updateUI method and add the following to update the list of crimes before you notify the adapter of any changes made.
[image: ]
26. Save your changes and test your app. It should now refresh the list with any updates.
Exercise 5: Challenge Exercise
1. [bookmark: _GoBack]Implement “Deleting a Crime” in the Crime Lab class.
2. That’s all for today 
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public CrimeDatabaselielper (Context context) {
super (context, DATABASE NAME, null, DATABASE VERSION);
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sqliteDatabase.execSQL(
"CREATE TABLE " + CrimeTable.NAME +
"+ start of o

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

// end of columns
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private List<Crime> Crimes;

private Context context;
private SgLiteDatabase database;
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Crimes = new Arraylist<>():
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private static ContentValues getContentValues (Crime crime) {

by
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ContentValues values = new ContentValues():
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values.put (CrimeTable.Columns.UUID, crime.getId().toString());
values.put (CrineTable.Colums. TTTIE, crime.getTitle());
values.put (CrineTable.Columns. DATE, crime.getDate().toString());
values.put (CrimeTable.Columns. SOLVED, crime.isSolved() 2 1 : 0);
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ContentValues values

getContentValues (crime);
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database.insert (CrimeTable.NAME, null, values);
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String uuidString = crime.getId().toString();
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database.update (CrimeTable.NAME, values,
CrineTable.Colums. UUID + /7 WEERE Clause
new String(] { wiidString)); // Passing dynamic ? value as array
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private Cursor queryCrimes(String whereClause, String[] wheredrgs) {

1
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Cursor cursor = database.query(
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return cursor;
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public Crime getCrime() {

1
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String uuidstring = getString(getColumnIndex (CrimeTable.Columns.UUID)) ;
String title = getString(getColumnIndex (CrimeTable.Columns.TITLE)) ;
long date = getLong(getColumnIndex (CrimeTable.Columns.DATE)) ;

int isSolved = getInt (getColumnIndex (CrimeTable.Columns.SOLVED)) ;
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public Crime ) €
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this.Date = new Date();
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public Crime() {

// Generate a unique identifier
this (UUID. randomUUID()) 7
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Crime crime = new Crime (UUID.fromString(uuidString));
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crime.setTitle(title);
crime.setDate (new Date (date));
crime.setSolved(isSolved != 0);
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private CrimeCursorWrapper queryCrimes(String whereClause, String[] whereArgs) {
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// return the defined cursor object from the method
return new CrimeCursorWrapper (cursor);
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List<Crime> crimes = new ArrayList<>();
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CrimeCursorWrapper cursor = queryCrimes(null, null);
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// use a try block to catch any errors and properly close the cursor
try ¢
// move to the first row
cursor.moveToFirst () ;
// check that you are not at the end of the query results
while (lcursor.isAfterLast()) {
// convert the current row to a crime
// object and add to the list
crimes.add (cursor.getCrime ())

// move to the next item in the query results
cursor.moveToNext () ;
¥
} finally {
// tidy up - close the cursor
cursor.close () ;

// finished looping through rows, return the list

return crimes
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CrimeCursorWrapper cursor = queryCrimes (
CrimeTable.Columns.UUID + " = 2", // WHERE clause
new String[] {id.toString()} // value for dynamic ?
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try ¢
// check if a match was found
// if no match was found, count is 0, return null
if (cursor.getCount() == 0) {

return nul!

// & match was found, move to the first row
cursor.moveToFirst () ;
//convert the current row to a crime object and return it
return cursor.getCrime();

} finally {
// tidy up - close the cursor
cursor.close () ;
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// pPrivate constructor, accepting one parameter
private CrimeLab(Context context) {
// Get writable access to the database
context = context.getApplicationContext ();
database = new CrimeDatabaseHelper (context).getWritableDatabase();
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private Eist<Crime> Crimes; DELETE
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public abstract class SingleFragmentActivity extends AppCompatActivity {
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<menu xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto">
<item

android:title="@string/new_crime"
app : showAsAction—"1fRoom|withText" />

</menu>
The menu item's icon and text will appear together if there is enough room.
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inflater.inflate (R.menu. fragment_crime_list, menu);
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setHasOptionsMenu (true);
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@override
public boolean onOptionsItemSelected (MenuTtem item) {

switch (item.getItemId()) {
case R.id.menu_item new_crime:
// create a new crime object and add to the
// Database using the Crime Lab's addCrime method
Crime crime = new Crime();
CrimeLab.get(getActivity()) .addCrime (crime) ;

// Start a new intent, so you can edit the crime
Intent intent = CrimeActivity.newIntent(getActivity(),
startActivity (intent);
return true;

default:
return super.onOptionsItemSelected (item);

crime.getId())
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CrimeLab.get(getActivity()) .updateCrime (crime) ;
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// Used to set the crimes for Crime Adapter
public void setCrimes(List<Crime> crimesList) {
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crimes = crimesList;
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if (crimeAdapter == null) {
// Initialise the Crime Adapter for the recycler view
// with the list of crimes
// to use to bind view holder objects to the model
crimeAdapter = new CrimeAdapter (crimes);

// Update the recycler view with the adapter to use
crimeRecyclerView. setAdapter (crimeAdapter) ;
} else {

crimeAdapter.notifyDataSetChanged () ;
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public class CrimeDbSchera {
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// Toer class to define the Crime Table
public static final class CrimeTable |

// table name

public static final String NAME = "crimes;
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public static final class Coume {
77 The cotumns in the crins table
public static final String TUID - "wmid®
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