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Mobile Application Development II
Lecture 3 Lab Tutorial Exercise
Unit Testing the Drink Finder App[footnoteRef:1] [1:  Adapted from Heads First Android Development: A Brain-Friendly Guide] 

Objectives
The aim of today’s exercise is to introduce you to the practice of unit testing your code. You will write a unit test for the getDrinks() method (remember a single logical unit) in the DrinkExpert class created in the last lecture.
What needs to be tested?
1. When a particular “known” drink type is specified, the actual results returned should contain the expected drink options.
2. When an “unknown” drink type is specified, the actual results returned should be the defined error message. If you have not specified an error message, then this should be null.

Exercise 1: Setting Up the Testing Environment
1. Open up the Drink Finder app from the last lecture.
1. You need to import the appropriate unit test framework libraries.
1. Open up your app’s top-level build.gradle file.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML44b58cf.PNG]
1. Add the following dependency, if it does not already exist.
[image: ]
1. Save your changes.
Exercise 2: Creating a Local Unit Test Class
1. Android Studio automatically adds Test projects to the solution when you create a new project. It creates two test projects and adds a sample test method to each project.
a. One for local unit tests – it will have the suffix (test)
b. One for instrumented unit tests – it will have the suffix (androidTest)
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML42b084f.PNG]
2. The Drink Expert class has no dependencies on any Android libraries, so we can use Local Unit Tests. You will add the Test class to the existing (test) project.
3. Right-click on the (test) project node and select New  Java Class
4. It is common practice to name the test class after the class being tested with the prefix Test at the end. So in this case DrinkExpertTest.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML435060e.PNG]

5. Next you need to import the appropriate libraries for using Junit and the Hamcrest Core Matchers into your class.
[image: ]
6. Recall that our getDrinks() method returns a List of string objects. You also need to import the appropriate list library.
[image: ]
Exercise 3: Testing for an Invalid, i.e. “Unknown”, Drink Type
The first unit test will test for an invalid (“unknown”) drink type recognised by the DrinkFinder app.
1. This could be true for cases such as when the passed in parameter is:
a. Empty string value
b. Something the DrinkExpert code does not recognise (none of the switch options)
c. Null
2. We’ll start with something the DrinkExpert code does not recognise (none of the switch options).
3. Create a new method with a return type of void (the method does not return anything) and give it a name of your choice using your preferred unit testing naming convention. For example:
a. MethodName_StateUnderTest_ExpectedBehavior:
getDrinks_InvalidDrinkType_ReturnsUnknownDrinkTypeMessage
b. Feature to be tested:
ReturnsUnknownDrinkTypeMessageIfDrinkTypeIsInvalid
c. When_StateUnderTest_Expect_ExpectedBehavior:
When_InvalidDrinkType_Expect_UnknownDrinkTypeMessage
d. Should_ExpectedBehavior_When_StateUnderTest:
Should_ReturnUnknownDrinkTypeMessage_When_DrinkTypeIsInvalid

4. Mark the method as test method using the @Test annotation.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML481bfdc.PNG]
5. Before you start adding the code for the unit test, return to your Drink Expert getDrinks() method and make note of the returned error message for an unknown drink type.
6. Next add the unit test code to verify the getDrinks() method’s functionality for this test case. You need to create a new DrinkExpert test object for this.
a. Arrange: Initialise test object – a DrinkExpert() object. It does not need any other data initialisation.
[image: ]
b. Act: Act on the test object – call its getDrinks() method. Use a drink type unknown by your drink finder.
[image: ]
c. Assert: Assert that the result is as expected – unknown drink type message. This step will involve defining what the expected result is.
You can implement the assertion in different ways. See two examples below and choose one to implement.
Method 1: Checking the returned List Object 
[image: ]



Method 2: Checking the returned List Object contains a string matching the expected error message. 
[image: ]
7. You have just completed your first unit test. Let’s see if it works.
a. You can either choose to run all test classes in the test project or run a single test class.
b. To run a single test class, right-click on the test class name in the Project Window and select RunDrinkExpertTest.
[image: ]
c. To run all, right-click on the (test) project node, the one for local unit tests, and select Run ‘Tests’ in …
[image: ]
8. Did your test fail or pass?
9. Please read the following even if your test passed. It is possible your test failed for one of the following reasons:
a. A typo or case-sensitive problem. If this problem is as a result of a case-sensitive problem, a TDD approach would have addressed this as it would have identified different possible input values to define all test cases first. This is an example of how TDD helps to produce quality code. You will ideally have test cases such as:
i. getDrinks_InvalidLowerCaseDrinkType_ReturnsUnknownDrinkTypeMessage()
ii. getDrinks_InvalidUpperCaseDrinkType_ReturnsUnknownDrinkTypeMessage()
iii. getDrinks_InvalidMixedCaseDrinkType_ReturnsUnknownDrinkTypeMessage()
b. You did not handle the default case in your switch statement in your code in the getDrinks() method.

Exercise 4: Refactoring your Code
1. You probably need to refactor your code to ensure it handles these cases.
2. Return to the getDrinks() method in the Drink Expert class.
3. If you do not have a default case, please add one. It should be the last option and does not need the “case” keyword. See example below.
[image: ]
4. To sort out the case-sensitive problem, make the following changes:
a. Locate the start of the switch statement and convert the input parameter specified to lower case using the string’s toLowerCase() method as shown.
[image: ]
b. Change all the case options to lower case. Example of my first two options shown below (yours may already be lower case):
[image: ]
Exercise 6: Implementing Setup  Assert  Teardown
1. Before changing the test cases to test for mixed, upper and lower cases, you will implement Setup (to handle test initialisation) and Teardown (to handle cleaning up) methods, because all our test cases are going to use the same test object:
[image: ] 
2. The first thing to do is to make the drinkExpert variable a global variable – so move its definition outside any methods but still within the class.
[image: C:\Users\sc-ka\AppData\Local\Temp\SNAGHTML4df03d0.PNG]

3. Next create a method that will act as the Setup method and mark it with the @Before annotation to indicate that this is a setup method and move your arrange code to this method. Note: you may be prompted to import the org.junit.Before library – accept this.
[image: ]
4. Next create the Teardown method, which will just simply set the drinkExpert global variable to null. You need to mark this method with the @After annotation. As before accept the import.
[image: ]

Exercise 7: Extending the Invalid Drink Type Test Cases
1. Rename your current test method to reflect the particular case it is handling e.g.
[image: ]
2. Add two new test methods to test for the other two string cases, as applicable. e.g. uppercase and lowercase.
3. Run your tests to make sure they pass. Call for help if you need any assistance.

Exercise 8: Extending the Invalid Drink Type Test Case Further
1. What about if a null value is passed into the Drink Expert’s getDrinks() method?
2. Let’s create a test case for that.
3. Create a new test method, but this time act using a null value as shown.
[image: ]
4. Run your test what happens?
5. You probably get a nasty exception message.
6. That is because your code does not currently handle what happens when the passed in drink type is a null value. You need to refactor your code again.
7. Return to the Drink Expert getDrinks() method and add the following to handle the case when the input parameter drinkType is null (I believe the code is self-explanatory). You can use your own preferred message of course 
[image: ]
8. Return to your test class and make the necessary modifications to assert that the actual result is as expected (“Drink type not specified” or whatever you have set as your message).
9. Does your test now pass?
10. [bookmark: _GoBack]Can you see how unit testing can help you to improve the quality of your code and that the implemented functionality covers most, if not all, cases?

Exercise 9: Testing for Valid, “Known” Drink Type
1. You should be able to write the unit tests for testing valid (known) drink types.
2. To test for the items returned you will use the Hamcrest matcher method hasItems. See below for an example.
[image: ]
Note:
· In this example, there is no need to define the expected result before asserting
· You may also want to be a bit more specific and also assert the number of items returned (see example above).
3. That’s all for today 
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// Arrange - initialise a test object - nev Drink Expert object
DrinkExpert drinkExpert = new DrinkEXpert():




image9.png
R the method under test,
List<String> actualResult = drinkExpert.

Drinks ()





image10.png
// First define and initialise the expected value
// This will be 2 list object containing the single error message
Listcstring> expectedResult = new ArrayList<>();
expectedResult.2dd("Sorry unknown drink type"):

// Assert that the actual result is as expected
assertThat (actualResult, equalTo(expectedResult));
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default:
drinks.add("Sorry unknown drink type”
break;
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switch (drinkType.tolowerCase()) {
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// Initialise test object

DrinkExpert drinkExpert = new DrinkExpert():
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image19.png
e |

public void Setup() {
// Arrange - initislise a test object - new Drink Sxpert object
drinkExpert = new DrinkExpert():




image20.png
public void Teardown() {
drinkExpert = mull;
1




image21.png
€Test
public void getDrinks_InvalidDrinkTypeMixedCase ReturnsUnknownDrinkTypeMessage() {
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// Act - call the method under test, getDrinks()
List<String> actualResult = drinkExpert.getDeinks (null)
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List<String> getDrinks (String drinkType) {
// Create a new string list variabl:

// Initialise it to a new object instance ready to store items
List<string> drinks = new ArrayList<->();

if (drinkType = null) {
drinks.add("Drink type not specified”);
return drinks;
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assertThat (actualResult, hasItems("Fosters”, "Guinness"));
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