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Using the Comparable Interface
Sorting
Testing

Today’s Lecture
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Back to the Card assignment
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A card game involves cards of different values
These are normally gathered together in a Deck
There are a number of things you might want to do with a deck

Shuffle the deck
Deal the deck
Sort the deck
Search for a card

Card Game
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Recall that every object inherits equals method from java.lang.Object
Two cards are equal if they have the same suit and the same rank

equals()
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Quiz: equals() method for Card
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Equals is a very useful method
However, when searching or sorting, it is important to know whether one 
object has a greater/less value than another
With primitive values, it is trivial to understand if one number is greater/less 
than another. 
E.g. 5 > 4;   0.1 > -0.1 ; 
How do we decide if one Card is greater/less than other?

compareTo
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When deciding on whether one object is greater or less than another, we refer to the 
natural ordering of the objects’ class

Natural ordering is the ordering imposed on an object when its class implements the 
Comparable Interface 

In Google look-up , “Java Comparable Interface” 

Natural Ordering
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Comparable<T>
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Like most interfaces, very lightweight
Has one method: compareTo
All classes that implement Comparable, must also provide a 
concrete implementation of  compareTo

Comparable<T> interfaces
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compareTo(T o)
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The <T> in Comparable<T> means that we can specify in advance the type 
of the object that should be compared

In other words, unlike the equals method which has a generic Object 
parameter, we can specify the input type for the compareTo method

Interface Comparable<T>
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Objective: make the Card class sortable and searchable
Create a Deck of Cards that can be shuffled and searched
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Modify the Class definition of Card to implement Comparable

The <Card> tells Java that you plan to compare Card objects only
To get this to compile you have to implement the compareTo method

implements Comparable
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The suits are generally ordered in increasing value as follows
clubs, diamonds, hearts, spades

The rank goes is ordered in increasing value
Ace, 2, 3, 4, 5, 6, 7, 8, 9, 10, Jack, Queen, King

These orderings are reflected by the arrays we have already defined

What is the natural ordering of a set of Cards? 
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The suit value produces the primary ordering

The rank value produces the secondary ordering

What is the natural ordering of a set of Cards? 
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is always 
greater than

is always 
greater than

Card(3,1) Card(2,1)

Card(0,10)
Card(0,9)
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How should compareTo behave?
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compareTo = 1

compareTo = 1
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How should compareTo behave?
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compareTo = -1

compareTo = -1
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How should compareTo behave?
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compareTo = 0

compareTo = 0
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The method first checks for equality
Then checks if the card is in a higher or lower suit
Then it checks it’s rank

Card.compareTo
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The method first checks for equality
Then checks if the card is in a higher or lower suit
Then it checks it’s rank

compareTo
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Use assert to declare a statement that must be true
If it is not true, your programme will throw an AssertionError Exception
You can use the Assert statement as a quick way to test for expected output

assert(2==2); // will always be true
assert(true==false) // will always be false

assert
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Quick Test
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If you run this code and it produces no Exception then the assert 
statements were all true – and your code passed the test

Download the code uploaded after this lecture to test it yourself
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We will create a new class called Deck to hold the Card objects
When we create a Deck object, it should immediately populate itself 
with  52 card objects
We also want methods to sort the Cards and to search for a Card

A Deck of Cards
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Function: to store cards and to perform any methods to do with shuffling and sorting and searching

What data structure will it use to store the Card objects?

Deck Class
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Function: to store cards and to perform any methods to do with sorting and searching

Deck Class
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Instance variable is an array of 
references to Card objects
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Constructor populates the Deck with Card objects
Outer loop enumerates the suits from 0 to 3. 
Inner loop enumerates the ranks from 1 to 13.

Deck( )
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Cards Array now contains 52 Card objects

Card Array
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We are going to create an instance method called sort belonging to the Deck class
It should sort the Cards into the order in which they were created by the Deck

Sorting

31



University
ofGalway.ie

We will make use of the the sort method from the java.util.Arrays class

Look up java.util.Arrays on Google

Arrays.sort
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With the Arrays class, creating a sort method for the array of Cards is easy

That’s all there is to it.

Remember to put import java.util.Arrays at the top of the class 

sort
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observation: As far as the Arrays.sort method is concerned it is sorting an 
Array of Comparable objects, not Card objects

The Arrays.sort method will only ever call the compareTo method of the 
Card object 

sort() method in the Deck class
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Define an equals method for Deck
If two Decks have the same cards, in the same order then they are equal
Test approach

Create two decks
Test if they are equal
Shuffle one Deck
Test that the Decks are no longer equal
Sort the shuffled Deck (with new sort method)
Test if both decks are equal again

How do we test the sort method?
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Define an equals method for Deck
If two Decks have the same cards, in the same order then they are equal

How do we test the sort method?
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Define a shuffle method for Deck
Many ways to do this
The code below randomly shuffles the array of cards according to  the Fisher Yates algorithm

How do we test the sort method?
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Test Code
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If this test code runs without throwing an Exception then the assert methods were true 
And the code passed the test

Run the code yourself and verify that no AssertionError Exception is thrown
Comment out the deck1.sort() method in the test code. 
Verify that an AssertionError Exception is now thrown

Testing
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• This lecture we looked at using the Comparable interface
• We defined the compareTo method for a Card object
• We then used the java.util.Arrays.sort method to sort a Deck of Cards
• As with any method we design we devised a test to evaluate if the method works
• A handy way of evaluating whether an expected value occurs is to use the assert function
• If the assert fails, the program throws an AssertionError alerting you to the fact that your code has 

not produced expected output

Lecture wrap up
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