Design & Java Interfaces

Chapter 1
ADTs  & Java Interfaces (review)

· A major goal of software engineering is to write reusable code

· One way to make code reusable is to encapsulate the data with the methods that manipulate the data

· Abstract data type (ADT): The combination of data together with the methods that manipulate the data.

· A Java interface is a way to specify an ADT

· The interface specifies the names, parameters, and return values of the ADT methods 

· It does not specify how the methods perform their operations and 

· Does not specify how the data is internally represented
Designing a program 

· We want to write a program to provide users with an electronic phone directory.

· By looking at the I/O necessary and using top-down design we arrived at these sub-problems

· Read the data from an existing file

· Add or change an entry

· Retrieve a phone number given a name

· Remove an entry

· Save the modified directory to a file so it can be reloaded

· The Interface

· Each of these sub-problems becomes a method in our program
Answer question about the Interface

· Remember that the interface contains methods for the class that will implement the phone directory.

· Thus, they are instance methods, and must be called with an object of the class.

· Take the next five or ten minutes to answer the questions on the sheet.
What classes will we need

· Include both classes we write, and classes from the Java API

· A class that holds the phone directory

· This is the one that implements the PhoneDirectory interface

· Class with a main method to test (or use) our class—this is a client of our class

· Class to hold a single entry of our phone directory

· I/O classes

· Scanner class for keyboard & file input

· PrintWriter class for file output
Design of data structures for our classes

· ArrayBasedPD implements PhoneDirectory

· We need an array to hold our entries; call it theDirectory

· Other instance variables

· size to hold the actual number of entries

· capacity to hold the length of the array

· A boolean modified to hold whether the directory has been modified or not

· We may think of others as we begin to implement

· The only variables declared as instance variables are those that will be needed by every object of the class
· DirectoryEntry

· This is the class that hold the information for a single entry

· The instance variables would be name and number 

· This class will also need set and get methods to access and change the instance variables

Pseudocode for the methods

· Using top-down design again, we think about the steps to accomplish the goal of each method

· Before we start, we look over our tasks, and see that some actions need to be taken more than once

· several method need to add to the array, and


·  several need to find a phone number given a name

· So, at this point, let’s assume methods 

· add given name and number,

· and find, given name, and returning number

· We will worry about writing them later.
void loadData(String filename)

· This method must read the data from a data file and put it in the array.  The filename is passed as an argument.

· Exactly what are the steps to do this?

· Create a Scanner object to read from the file

· While not at the eof

· Read the name

· Read the number

· Add the entry to the array

· Close the file

· Using top-down design, we won’t worry too much now about adding to the array; that can be done later.
String addOrChangeEntry (String name, 





String number)

· Look at the comments on the interface for this method to see exactly what it does.

· Now we have to figure out how to do it

· Call find see if the entry is new

· if the name is in the directory

· Change the number using setNumber from class DirectoryEntry

· Return the previous value of the number

· else


· Add a new entry by calling add

· Return null

Pseudocode for add

· void add(String na, String num)

· You want to add to the end of the array

· size contains the index of the first empty slot, so add there

· You must create a new object of type DirectoryEntry

· theDirectory[size] = new DirectoryEntry(name, number);

· size++  //increment size so you are ready for the next entry

· There is a possibility that the array is full, in which case this would cause an index out of bounds error

· So need to check if size >= capacity before adding to the array
Pseudocode for find

· Have to call getName from DirectoryEntry class to do comparisons

· Also have to call equals from Directory Entry class, since if you use = =, it will compare addresses, not names

· Loop from 0 to size

· if theDirectory[i].getname.equals(name)

return i
else return -1
You write the pseudocode for lookUpEntry()

· Check the comments on the interface to see 

· What it does

· what the arguments are, and 

· what it returns

· Use find and add if necessary
Pre- and Postconditions

· Precondition: a statement of any assumptions or constraints on the method data before the method begins execution

· Postcondition: a statement that describes the result of executing a method

