Part 3 Introduction to Object Orientated Programming

Chapter 8 Learning About Classes and Objects
 
 

In this chapter, you will learn how to:

 

· Define and describe benefits of designing programs using object orientated design techniques. 

· Analyze the differences between structured programming techniques and object oriented programming techniques. 

· Define and apply the components of class objects to a business problem. 

· Demonstrate the design of logic and programming using Object Orientated Programming techniques. 

· Recognize OOP design and structures in an OOP program and define their role in a working program. 

 

Introduction to Object Orientated Programming

 

With this chapter, we are starting a new section of the eBookand learning another approach to developing logic and programming. Structured programming techniques have stood as the staple of programming for more than thirty years. However, structured programming techniques have not changed much and there have been a number of advances in program development. The most significant advance has been approaches that have improved program source code reuse. One technology that has paved the way for code reuse is object oriented programming, Object Oriented Programming (OOP) was first implemented in a version of the C++ programming language called Smalltalk and then was made central to the Java programming language. Most recently it has been implemented across the Microsoft Visual Studio programming language. Most all of the programming languages used in business programming have implemented parts of OOP so that even languages that were originally designed for structured programming can also support code reuse.

 

 

 

Our goal in this chapter is to concentrate on topics and concepts first rather than expecting you to create the code for class objects this soon in your instruction. This will allow us to focus on the fundamentals first. It is critically important that you understand the fundamentals. Object orientated programming is always a challenging topic and you will at first probably find it much more difficult than structured programming. With the concepts taught in this chapter, we will then move to chapter 9 where we will concentrate on learning how to build our own classes. In short, we learn about objects and how to use them in chapter 8 and how to create them in chapter 9.

 

Object Oriented Programming - Object Oriented Programming (OOP) is a style of programming that identifies and groups variables and modules into class objects. The class object represents a “thing” like a customer, a purchase, a payment and expresses each in terms of their data (state) and modules (behavior). The class object is stored in a file where it can then be accessed by the programs logic and more important be reused by other programs.

 

The why of OOP?

 

Before we learn the techniques necessary to program with objects, it is important to understand why OOP has become such an important part of application programming. The use of class objects has become a very important tool in the programmer’s toolbox and understanding OOP may make the difference in securing that first programming position or promotion.

 

 

 

Let us look at OOP from a very practical standpoint using a business example. Historically, computer software has always been a labor intensive activity. It takes many hours for programmers to develop high-quality and efficient software. Rush the development process and you can be assured that logic mistakes will prevail thus creating an unreliable program. Most companies have had problems dealing with a software development backlog. What this means is that the requests for new software outstretch the ability of the programming staff to create new programs and maintain existing software. Using existing structured programming techniques alone might extend an already overburdened programming staff or rush the process at the sacrifice of quality.

 

 

 

Today, most companies use their computer systems for strategic advantage and competitiveness. If a company is not able to respond to its competition or to a market opportunity with new systems, it will suffer via lower profits, lost customers, or decreasing market share. The main challenge of most software development managers is to deal with the software development backlog. Any software development tools or techniques that would allow programmers to become more efficient and productive will always be seen as a great benefit since it can only help the company's ability to compete. With OOP, one of its main benefits is the ability of programmers to create snippets of code called class objects that can be reused across many applications. In short, these generic code snippets combine key variables and modules into containers called class objects so that they can be used in more than one program.

 

 

 

This process is an extension of what we have already discussed in our chapter on modularization. It has been taken one step further by not only isolating modules but also the data associated with them an placed them in a separate file so they can be share by more than one program (and programmer).

 


 

Figure 1: A Class Object

 

A Business Example

 

For example, let’s say your organization sells automobiles. Maybe it is a car dealership. You most certainly will have customers. You have new customers and you'll have existing customers. You’ll have customers who buy trucks and you have customers who buy cars. You’ll need to create programs that use customer data for the sales department, for the service department, and for the accounting department. For all customers, there is certain customer data and modules that would be common to all applications that need to use or manipulate customer information. The information pertaining to customer name, customer address, the vehicle type purchased, vehicle information number, sales price of the vehicle, etc. would certainly be common to applications written for the accounting and sales departments.

 

In addition to customer data, there are blocks of logic (modules are called methods by most OOP programming languages) that would also be the same from department to department and from application to application. Maybe an example of a customer module might be a block of logic which calculates the monthly payment, a late penalty, or loan balance.

 

Programming Tip: When programming in OOP, modules are usually referred to as methods.

 

[image: image1.png]Class Modules or Methods
calcMonthlyPayment
calcLateFee
calcLoanBalance
monthlyStatement





 

Figure 2: Graphic of Customer Class

 

 

 

The programmers for this car dealership may write software exclusively for one department (maybe the Sales Department) or write programs for all the departments (Accounts Receivable, Marketing, Service, etc.). If the basic data and logic for the customer is created in a way that it can be used in multiple applications then this would save time in developing and maintaining existing applications. There’s an old expression which talks about not “reinventing the wheel.” Reinventing the wheel has come to mean inventing the solution to a task when the task has already been done by someone else.

 

 

 

In the context of programming, it would describe the situation where two programmers need logic to calculate late payment fees and they both independently develop their own logic instead of sharing. If the logic exists already there's no need to recreate it. It is much more efficient for one class object to be created to represent a customer data and logic, then to have each programmer create a unique data and logic definition for each program that works with customer information. The duplication can actually lead to quality problems since it is possible for both programmers to create a solution based on there interpretation. As is often the case, two people can see the same thing and still come up with different solutions. This could create problems if the answer is also different.

 

OOP… the benefits

 

As the previous example illustrates, the most significant benefit of OOP is code reuse. The ability to create program logic once and to reuse it over and over again is the primary advantage of OOP. A secondary benefit relates to logic/program maintenance. Taking our analogy of one class shared by many programs, it now becomes possible to make program changes or program fixes in one location (a class file) and have those shared fixes or changes ripple to all affected applications.

 

 

 

If you think back to the problems that were encountered trying to update programs to accommodate year 2000 calculations, how much easier would it have been to maintain in the affected programs if they used the same date processing logic via a class file. The Y2K problem would've been much easier to resolve if more applications have been written using class objects.

 

Key Concept: Code reusability is the most important benefit of object orientated programming. This improves the maintainability of the program and reduces development time by using proven high quality code.

 

 

As compared to Structured Programming

 

I would like to start our learning of OOP by revisiting and reviewing structured programming techniques. Now it is important to understand that structured programming was developed to reduce what we have talked about earlier poorly formatted programming logic. From a historical perspective, structured programming was developed before OOP. In a time when programming was just beginning to develop disciplines of standardization and rigor, structured programming gave the profession a set of proven repeatable programming standards. Programming standards are also part of OOP. As we create our class files, we will need to document the variables and modules that are common to that class. The creation of class variables along with many of the rules regarding naming conventions and configuration are identical to rules used in structured programming. The modules that we created in structured programming still have the same function as classes in that they organize our logic into smaller more defined pieces.

 

So what is the difference? I often like to describe a class object as structured programming components on steroids. In other words, in our structured programming pseudo code the application acted as the container for our variables and modules.

 

With structured programming, everything needed for the program to execute was included inside the application. With a class object, we have essentially built a container (another file) that contains variables and modules unique to a particular “thing” (like a Customer) that is contained in our program. The class objects are included in applications along with other logic statements and identifiers to make up our program. Instead of only calling modules and variables directly from the application like we did in our structured programming applications, we will now call them from the Class Object (another file). Our programs become collections of class files connected to work together for our program solution.

 

Related Subject: To OOP or not to OOP, that is the question…- A question needs to be asked. Since both structured programming and object oriented design both produce effective solutions, it there a situation where I might not what to use OOP for my program design? One situation where the benefits might be limited is the program you write once for yourself never to be worked on again. This program would probably not be one that would be reused and therefore maybe not a good candidate for OOP. Funny thing though is that programs like this have a way of showing up again or in other programs so maybe OOP might be the better way. Any thoughts?

 

 

 

We will make our calls to class files using the dot notation standard. Dot notation means that we will call class members (variables and methods) with the class name followed by a dot and then a class member name of that class (i.e. Customer.customerName would be the variable holding customer name and Customer.curBal() would be the method that calculates the customers current account balance). In pseudo code, a print statement using dot notation calling a class variable and module would look like this:

 

print custommer.customerName

 

 

Class object: A class object acts like a blueprint to describe a “thing” we are using in our program. For example, this “thing” might be a product or a customer. The class defines the data (i.e. customer name, address. current balance, etc.) associated with each “thing” along with any modules associated with the class (calculated customer balance, calculated month purchases, etc.).

Class member: classes consist of variables and modules (also called methods in class files). These variables and methods are said to be members of the class.

Dot notation: when referring to a specific member of a class you identify it in logic and your program by using dot notation. This consists of the class name, a dot (period) and then the member name (i.e. Customer.customerName to identify the customer name data in the customer class file).

 

As you can see, when we talk about classes, we are still using structured programming as the foundation. I say this because as you learn more about OOP and its techniques, you will find OOP can be somewhat complicated. You should remember that despite the complexity, OOP maps back to structured programming which has historically been easier for students to understand. You should also understand it is possible to build on the concepts learned in structured programming to understand object orientated programming. Both approaches follow the same programming process learned in chapter one (fact finding, conceptual design, detailed design, implementation and maintenance).

 

Logic Tip: Programming process stays the same whether you are developing structured programs or object oriented programs. This is explained in greater detail when you get to the section of the chapter that covers encapsulation.
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Figure 3: Graphical representation of a program that uses classes.

 

 

Status Check
What are the business benefits for object orientated programming?
How does a class object support code reuse?
 

First Looks: Using pseudo code to Model OOP Logic

 

 

 

Let’s look at an example. We are going to create class that holds checkbook information. It will have data variables for deposits, checks and balance and the ~curBal method to calculate a current balance (that is stored in the balance variable and printed to the screen) and a toString method to print out information on the class data. Our program will instantiate the class as cb and store values to the deposit and checks variables (100 + 100 to deposits and 100 to checks). It will then call the ~curBal method to summarize deposits and checks and display the balance to the screen.

 

 

The following pseudo code has an application program calling a class object to accomplish its task. The application is a checkbook balance program. It is using a class called checkbook and instantiating it as an object called cb. Just like a variable needs to be defined before it is used. Classes need to be instantiated to inform the computer that memory needs to be allocated to store the contents of the classes’ members. The cb object will store a deposit and check value that when calculated via a class method called CurBal will return the checkbook balance.

 

Instantiating (instantiation) - Instantiating is very similar to declaring a variable. Instead of just a variable, instantiating declares an object and all of its members and puts it in memory.

start

 



cb = CheckBook()


cb.deposits = 100

print "Banking Summary"


cb.deposits = (100 +  cb.deposits)

cb.checks = 100


cb.curBal()

end


class CheckBook:
  


deposits equals 0  
    

checks equals 0        


balance equals 0   
   


curBal()
        
        

balance = deposits - checks           
        

print "Deposits $" + deposits + " Checks $" +  checks + 



" Balance = $" + balance


return
    

toString()
        

print "Deposits $" + deposits + " Checks $" + checks + " Balance 


= $" + balance


return
End Class

- Here we instantiate our class object so that operating system is notified that memory needs to be allocated. We will refer to the class object by the name we assigned it cb. The naming of class objects is similar to variables in that it is assigned by the programmer.

 

- In this statement, we are assigning a variable to the deposits member of the class object.

 

- In this statement, we are returning the current value stored in the deposits member, adding 100 to it and restoring it back into the deposits member.

 

- Here we are called the ~curBal method to execute a module.

 

- This marks the start of the class module.

 

- By standard, data variables are assigned at the beginning of the class file.

 

- Class methods are historically defined at the end of the class. Here we have two methods called ~curBal and toString.

 

The program moves back and forth running logic from the program and then the class until all of the program logic has been executed.

 

 

OOP Terms, Definitions and Fundamental Concepts

 

 

 

It is difficult to go right into modeling logic in OOP like we with did with structured programming. OOP is not learned sequentially but instead more of a circular approach. In other words, you learn a little about OOP and return to it and learn a little more. In this chapter, we will start with and introduction and then return to the logic and programs again to learn a little more. First we will review important terms, definitions and concepts associated with OOP. Some of these terms and concepts have already been introduced but we will address them together in this section of the chapter.

 

 

 

 

 

 

Related Subject: A light bulb event - OOP is always a complicated topic for programming students. I tell all my students the same thing. OOP is not a spectator sport. You must get your hands dirty by looking at OOP examples. It will certainly not come without some research and effort. Unlike learning to walk, OOP is not one of those instinctive things we will learn with time. It takes a lot of effort reading through the code line by line until finally, the light bulb event. That time when everything comes together and what was once very complicated becomes not really very complicated at all. This is the “light bulb event” you will have when OOP finally makes complete sense.

Understanding Abstraction

 

For many, the concept of abstraction is justification itself for choosing OOP over traditional programming approaches like a structured programming. Using the concept of abstraction, means the user of a class object only needs to understand how to communicate with the object. In other words, the class object needs to know how to send messages and how to interpret the messages that are sent. This sounds more complicated than it actually is.

 

For example, we all know how to use a telephone. We know that if we hit the keys on the keypad in a pattern that represents the parties’ telephone number we wish to communicate with, that the phone switch owned by the telephone company will facilitate connecting us to the party we're calling. Do we need to know any of the specifics about the telephone equipment or how this happens? Do we know the properties of the plastic used in the hand set? Do we understand the electrical schematic which represents how the electronics of the telephone works? Do we understand how a telephone company takes the telephone number we entered and switch that to the appropriate party? The answer all these questions is no. This is abstraction or not having to understand the details of the thing we are using but just how to communicate with it.

 

 

 

All we need to know to use the telephone is how to send it messages. We need to know that by pressing the keypad (sending an input message) we provide input to the system that is going to connect our call (processing) and we know that once the call is picked up, our voice will be transmitted through the speaker (output) in the headset. Many will tell you that abstraction is the principal benefit behind OOP. They will tell you that our brain uses abstraction every second of the day to interact with things in our environment. Many of these things we may not understand but we do know how to communicate with them. It is because of the concept of abstraction that many would argue that OOP is the most efficient way of creating program logic.

Abstraction: The concept of abstraction describes how we interact with things we may not understand the details of. For example, we may not understand the internal specifics of a computer but we know that they keyboard will accept our commands (input messages) and the screen will display (output) the computers response to our requests. We may not know anything about the electronics of the computer but that is not important in using it. We just need to know how to send it messages and communicate it with it.

 

Key Concept: Abstraction was important in module design (from our structured programming chapter on modularization) and it is even more critical in class design.

 

Reuse Explained

 

Simply stated code reuse is the ability to reuse program variables and modules. Reusable logic is created in a generic fashion to improve its ability to be used in a number of programs. The class object is the principal reuse mechanism by bundling variables and logic in a class file.

 

Classes and Objects Defined

 

The terms classes and objects are often used synonymously but are actually different. The file that contains the definition of variables and modules logic is called a class file. It is often times compared to a blueprint or to a cookie cutter. In other words, it is a description of something that has yet to be fully defined.

 

 

 

A blueprint is a technical drawing of a house and exists only on paper. The builder uses the blueprint and by adding labor and materials will build the house. In addition, like a class a blueprint can be used to create many houses but each house will have its own personality through paint color, carpeting etc.). If I use the Customer class to create five different customer objects, they will all be different with each object having their own personality via the customer data stored within them (i.e. one might have a customer name of John Doe and another might have a name of Jane Doe, etc.).

 

 

 

Class files have also been compared to a cookie cutter. When we make cookies, we use a cookie cutter that stamps out of the dough the shape of the cookie. We add sprinkles, frosting and candies to individualize each cookie. The Class is the cookie cutter. When the class is instantiated (a cookie cutter stamping the cookie out of the dough) into an class object it is just cookie dough. We next decorate the cookie with frosting, candies, etc. so that it becomes different than the other cookies.

 

 

 

In our example above, we use the Checkbook class to stamp out a new object called cb. We add the deposits and checks to the cb object that will make it unique to a specific customer. Just like we would take an undecorated cookie and decorate it to make a unique cookie.

 

When our program instantiates the object, it creates the object (like it did when we created cb above) and the computer allocates an area in its memory to store that object. If we create another Checkbook object (maybe called cb2), it would have its memory space also.

 

Programming Tip: Like variables names, class object names must be unique in our program. We can create multiple instances of the same object but each must have there own variable name. If the names are not unique, the compiler will return and error.

 

More OOP Terminology

 

A class member could be a variable or module (called methods in most OOP computer programming languages) that is used to store information or hold a module related to the class.

 

Dot notation is a syntax technique that allows the programmer to use the left side of the “.” to identify the class name in the right side of the “.” to identify the class member. This allows for the use of multiple class objects within the same program and illustrates how using class members is like calling code stored in a container outside the program.

 

 

Programming Tip: The dot notation is almost universal across programming languages. Many programming IDE’s will even have pop up lists that list the members of the class so the programmer does not have to know all the members included in the class.

 

Encapsulation Defined

 

Encapsulation is also referred to as "information hiding." Information hiding is a necessary component to support and facilitate code reuse. Encapsulation is implemented by using variable scope modifiers (Private and Public access are covered in detail in chapter 9) to ensure that class variables are only accessed an updated via public scoped modules contained within the class (the details are hidden or what is called information hiding). Encapsulation is the primary mechanism that facilitates abstraction and promotes code reuse.

 

Background Information: What happened to flow charts? - It has been some time since we displayed or discussed a flowchart. If you remember back to early discussions about flowcharts they have their pluses and minuses. One of the pluses is that it’s an easy way to show non-technical users the flow of program logic. One of the minuses is that flowcharts can be little unwieldy woodworking with larger programs. When it comes to object oriented programming we will start to use a new modeling process called UML (unified modeling language). UML has within it graphical models which very much resemble flowcharts. It is also possible to incorporate flowcharts with UML. Since all logic models essentially perform the same function of providing a perfect world solution to a problem, mixing and matching modeling processes can usually be combined if the end product produces a better logic model. UML will be covered in chapter 10.

 

 

 

Inheritance Explained

 

Another characteristic of OOP is the ability of classes to inherit other classes. When a class is inherited that class gets all of the members of the class it inherited. Inheritance is a feature that helps facilitate code reuse. Simply stated, inheritance means to Class much the same as Inheritance would mean in conversation. When you inherit something from someone you are receiving something from them that is now yours. When a class file inherits from another class it inherits all of its members (variables and methods). Different languages use different terms to categorize the two parties in the inheritance. Java for example uses subclass to identify the class that is inheriting members and superclass to identify the class that is giving its members.

 

Programming Tip: Subclasses - This is somewhat of a misnomer since in all cases the subclass will contain all the superclass members plus some of its own. Therefore the subclass is in reality or powerful than the superclass.

 

Understanding Polymorphism

 

Polymorphism translates from its Greek root as “many forms.” Polymorphism is an extremely powerful feature that allows the programmer to create methods that have the same name but have different parameters. This simplifies the complexity of the program and again provides for a more effective way of reusing modules. For example, the formula for the area of a rectangle is length times width. As you remember from our earlier discussion of data types, we can express a number with or without a decimal. Polymorphism allows us to create two methods with the same name but with different data types for the parameters. One version would accept two integer numbers and one would accept two double numbers. The program would determine which method to use at run-time based on the numbers inputted. This ability to decide the appropriate method at runtime based on the methods parameters is also called dynamic binding and a characteristic of polymorphism. This is a very powerful programming tool available with OOP.

 

 

Key Concept: Understanding abstraction, polymorphism, inheritance and encapsulation are very important in learning OOP. OOP can be a difficult task and one where you must understand the underlying foundation principles to correctly use and design class objects.

 

 

Status Check 

How is using a computer an example of abstraction?
What is the difference between polymorphism, inheritance and encapsulation?
 

Using Classes and Objects

 

It is time to take the terms will learned and the sample code which I have placed below and breakdown the individual sections of the pseudo code to identify the key components of an object orientated program.

 

 

 

We need a start by are looking at structured pseudo code. Again we're using Python to with our pseudo code because Python allows us to validate logic we are complete. Just like modules (Python will called modules functions) Python requires that we identify all Classes before they are used. As a result, my class called Checkbook is the first section of my program. The class called checkbook contains two major sections.

 

By convention, the first section of the class will contain all instance variables. We have three instance variables. They’re called instance variables because these variables will occur in every class instance we create. For this program, is these variables are called deposits, checks, and balance. They observe the same rules as the variables we described with structured programming in that they have a name and the data type. The naming conventions for variables also follow the same basic rules as the variables we used in structured programming.

 

The second section of the class file contains the methods. A method is a function or module that is owned by the class. Depending on the programming language you're using, method, function, module, subroutine may all be used interchangeably. These methods would be very similar to modules we created in structured programming and also except parameters and return values like the modules we used earlier.

 


start


cb = CheckBook()

cb.deposits = 100

print "Banking Summary"

cb.deposits = (100 +  cb.deposits)

cb.checks = 100

cb.CurBal()

end
class CheckBook: 
    first section of class file containing instance variables


deposits equals 0  
    

checks equals 0        


balance equals 0   

    second section of class filecontaining class methods


CurBal()
        
        

balance = deposits - checks           
        

print "Deposits $" + deposits + " Checks $" +  checks + 



" Balance = $" + balance


return
    

toString()
        

print "Deposits $" + deposits + " Checks $" + checks + " Balance 


= $" + balance


return
End Class

- Instance variables

 

- Class methods

 

OOP in Action: Parts of the Class

 

As been mentioned earlier, the parts of the class are called class members. They can be divided into two types of members. Object identifiers and object methods and reviewed in detail below.

 

Object Identifiers

 

We have three identifiers to discuss in regards to classes. We can define class constants that work essentially the same as constants in structured programming logic except that class constants are defined within a class file. The second type of identifier can be defined as instance variables or class variables. They both can be updated can modified but they do have different purposes.

 

Instance variables

 

Instance variables get their name because for every class that is instantiated an instance variable is created. If you instantiate five objects from the same class, each object will have their own set of instance variables. Instance variables are typically the first members identified in a class.

 

class CheckBook:

    # Instance variables
 
    
self.deposits = 0  # initialize deposits instance variable to 0
    
self.checks = 0    # initialize checks instance variable to 0
    
self. balance = 0   # initialize balance instance variable to 0

- Here we use the PYTHON init to describe and initialize instance variables.

 

Class variables

 

Class variables are variables which are shared across all its instantiated classes. For example, maybe a class contains a counter class variable that holds the number of classes that have been instantiated. With a class variable, all of the class objects would have access to the same class variable and could update or use the value in their logic. Class variables are identified with modifiers. In Java for example, you use the static modifier to designate a variable as a class variable.

 

 

private static counter;

Programming Tip: Different programming languages use different approaches and modifiers to identify instance and class variables. Some languages (like VB.Net) use fairly obvious modifiers like const to identify the member and others (like Java) use modifiers like static that are not as obvious and may require closer investigation.

Object methods

 

We have dedicated a large portion of this program to modules. With class files, we store our modules inside the class as methods. Like the modules we discuss earlier, the methods in classes can accept parameters and return values. Like variables, when we call a method owned by a class from the program we must qualify the name of the method with the object variable and a dot (dot notation).

 

Methods - Modules implemented into a class are called methods. Like modules, methods can accept parameters and optionally return a value at the conclusion of the module.

 



CurBal(self)
        balance = deposits - checks           
        print "Deposits $" + deposits + " Checks $" +  checks + 


" Balance = $" + balance

return
    
toString(self)
        print "Deposits $" + deposits + " Checks $" + checks + " Balance 


= $" + balance

return

- These PYTHON methods are defined with public access and can be called by the main program to access class variables or run class modules.

 

 

Logic Tip: Class methods are the functional equivalent of the modules we have discussed in earlier chapters. They contain a module header and program statements inside the body of the method.

 

Instantiating the class object in the Application

 

If you remember the structured programming programs shown earlier, the programs contained all of the statements necessary for the program to execute. In my OOP version, the main program has fewer statements and calls and the class object to perform much of the programs logic.

 

Below, the class file is inside the source file but outside the main body of our pseudo code application. The very first statement of that main body identifies an object variable called cb. When we instantiate the Checkbook class it will map of a block of memory which represents the members of the Checkbook class which we will call using the object variable cb. This block of memory will hold both the instance variables and also the class methods. Whenever we wish to communicate to one of these variables or methods we use a dot notation to call out that member.
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Figure 4: Instantiating a class from file to memory.

 

Each time we create an object variable we can instantiate a different class object and create in a different block of memory. For this program, we use only one class object called cb.

 

#start of program
cb = CheckBook()

 

Status Check
Differenciate between a class and instance variable?
How is a method similar to a module?
 

The Main Logic

 

In my sample program, I set the initial value of deposits to equal 100 and then I double deposits by adding 100 to the current value of deposits (100) for a total of 200. I set the checks instance variable to be 100. Finally, I call the CurBal method to return the difference between the values stored in deposits less the value stored in checks.

 


cb.deposits = 100
print "Banking Summary"
cb.deposits = (100 +  cb.deposits) 
cb.checks = 100
cb.CurBal()

- Note the dot that separates the object name and instance variable

 

Cactus Case Study

 

In the spirit of this chapter’s goal of introducing OOP only, we will not be creating our own class object but instead we will be using one that was created by another programmer. Since the Chavez sisters are implementing its audio book ordering system over the Internet, it will be necessary for the application to accept credit card payments online. For the payment to be processed correctly, certain information has to be captured from the web page and then sent as a web service method call on the credit card company’s web site.

 

A web service is a class file is implemented on another computer and accessor ball over the Internet. Typically, data is sent as a method call to the web service class and information regarding the acceptance or rejection of the payment is sent back to the website where the customer will be notified of the transaction status.

 

You’ll be creating a new logic model for this application. At this point, you are mostly interested in testing out your ability to access the service, pass the information correctly and an acceptance or rejection notification from the credit card companies web server. The information collected should be credit card name, credit card number, charge amount and credit card expiration date. Below is class information and pseudo code. In most cases, you will not have the pseudo code but instead only the method header information. For learning purposes, I have included some pseudo code for you to look at to help understand the program.

 

 

Web Service Class Object with payment method 

class WebPayment


payment(customerName, customerCCNumber, expDate, Amount )


open CustomerFile


while not End-Of-File



read custID, custCC, custExpdate




if customerName = custID and 



custCC = customerCCNumber and



custExpDate = expDate then 




status = “approved”



else




status = “rejected”




return status  
end class

- The WebPayment class contains only one method called payment. This method accepts for character parameters and returns a character value of either “approved” or “rejected.”

 

- The payment method opens credit card numbers.

 

- An if statement is used to decide whether the information passed to the method exists inside the credit card member file. If the information is contained within that file the method returns the value “approved” otherwise it will return a value of “rejected.”

 

Case study tasks:

· Use the WebPayment class to call the payment method 

· provide the payment method with the required parameters and print the returned values 

· Design the case study first in pseudo code and then code. 

 

 

Pseudo code Solution

 

 

 

Note: Again, I have left off the robust data validation you would normally find in your program. We are focusing using a class and calling its members in this example.

 

Driver class

 

 

start
 
        declare Variables

 
WebService myPayment 

custName = input("Enter Customer Name ")

custCreditCard = input("Enter Customer Card Number ")

custExpDate = input("Enter Card Expiration Date ")

custAmount = input("Enter Purchase Amount ")


print “Purchase Status”


print myPayment.payment(custName, custCardNumber, custExpDate , custAmount)

print “Thank you for your Business!?
end 

- Declare program variables including a variable to point to the WebService class.

 

- The main program with logic

 

- Call to payment method of WebService class with program parameters.

ccfile.txt

 

Gary Marrer 1111111111111 12012006 
Jane Doe 2222222222222 06012006 
John Doe 3333333333333 12152007 
 

 

Putting It to Use

 

The intent of this section is to introduce the new programmer to standards and techniques frequently used by professional programmers. Topics in this section relate to concepts introduced in the chapter but with a more vocational or occupational focus for students considering a career in programming.

 

Chapter Review

 

Chapter summary, highlights, key terms, short answer questions, quizzes and case studies to reinforce topics covered in this chapter.

 

Chapter Summary

 

After finishing this chapter you should understand and in some cases, demonstrate the following topics:

 

· Define describe benefits of designing programs using object orientated design techniques. 

· One of the main benefits of OOP is it’s the ability to create snippets of code called class objects that can be reused across many applications. 

· These generic code snippets combine key variables and methods into containers called class objects so that they can be used in more than one program. 

· Analyze the differences between structure programming techniques and object oriented programming techniques. 

· Structured programming was developed before OOP but most new programming improvement is derived from for OOP. 

· OOP was developed after structured programming and borrows heavily from it principals of modularization and abstraction. So much so that understanding structured programming techniques will help in understanding object orientated techniques. 

· The creation of class instance variables along with many of the rules regarding naming conventions and configuration are very similar to rules used in structured programming. 

· Recognize OOP design and structures in an OOP program and define their role in a working OOP program (the role of a maintenance programmer). 

· Classes comprise the main building block of object or need programming. Classes represent things, ideas and places by holding data (also called properties and attributes) and methods related to the things represented in classes. 

· Object or need programming uses concepts like encapsulation, polymorphism and inheritance to provide code reuse at both design time and at runtime. 

 

Chapter Key Terms

 

Abstraction

Class Member

Class Object

Class Variables

Code Reuse

Dot Notation

Encapsulation

Inheritance

Instance Variables

Instantiate

Methods

Object Oriented Programming (OOP)

Polymorphism

 

 

