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CSE 220 Final Project Report & Presentation

Advanced Battery Services E-Commerce Website Designed Using J2EE Technologies

E-Commerce Website

INTRODUCTION

What was the purpose?  
For the Final Project for our class, CSE220 Enterprise Software Development, we had to choose a project to complete that would demonstrate our knowledge of the class material.  We could choose any task that required the use of an enterprise application to solve the problem.  The application solution that we ultimately would generate must follow the MVC (Model View Controller) architecture and must utilize a MySQL database.

I chose to do an e-commerce website.  I programmed my site based on ideas that I had seen in popular and successful online shopping websites as well as from ideas I gathered during my class studies.  To differentiate my site from other projects, I decided to do two things:

1) Create a website with REAL products in it from an actual company owned by an associate of mine.

2) Create features on the website that we had not previously covered in class to demonstrate my knowledge of enterprise software development.

There will be more explanation later in this report about the administration screens and what their significance is to the application.

Application Features

My application contains the following features:

· MVC Architecture using a MySQL relational database back-end in 3rd Normal Form and a JSP driven front-end interface

· Ability to search and browse catalog items

· Ability to add, delete and view items in a shopping cart

· Ability for administrators to view customer orders and the individual items in those orders

· An “always-on” shopping cart sidebar (to allow for the viewing of the shopping cart while browsing items)

Software Utilized

All my JSP and Java coding was done using notepad.  Some examples were used from classroom samples taken from various textbooks.  The documentation for these files contains the original comments from these resources denoting where they came from.

The following table lists the software used to build and run the ABS e-commerce website application.

	Software
	Version

	Java Software Developer’s Kit
	1.4.1.05

	Java Servlets
	2.3

	Java JSP Package
	1.2

	Apache TomCat Server
	4.1.27

5.0.9

	MySQL Database
	4.0.15

	MySQL Java JDBC Connector
	3.1.0


Table: Software used to build and run the ABS application.

INSTALLATION

What do I do with the install files for this application?

The install files will include a folder named “ABS” and a .sql script file named “ABSdb.sql”.  To install this application simply copy the “ABS” folder into the “webapps” folder of an installed TomCat web server.  Normally you would also have to make a configuration entry in TomCat’s “server.xml” file, but I ran this application fine on two different versions of TomCat and never made that entry!  Nevertheless, since this is the way we learned it, go into the “conf” folder of TomCat and open “server.xml” and after the last non-commented <context> tag you find add the following lines (if this prevents the application from running feel free to remove this entry):

<Context path="/ABS" docBase="ABS" debug=0 Reloadable = true>

</Context>

The next time TomCat is started it will detect the new web application and compile it as necessary to run it when requested by a client.

To install the MySQL database portion of the application simply execute the “ABSdb.sql” text script at a MySQL prompt and the database “ABSdb” will be created and populated.  The .sql file contains the structure of the database tables and will establish the appropriate relationships between the tables (something we had not seen in our class example databases).  As a matter of note, there are no built-in username or password requirements placed on the database itself (there may be some on your MySQL server, depending on how you set it up).

Once completed, provided both TomCat and MySQL are running, your application is ready to be accessed from a browser.

ABS Web Application File Structure

ABS\


index.html


css\



ABS-styles.css


images\





ABSlogo.gif



icon_home.gif



icon_sign.gif



icon_reg.gif



icon_admin.gif



icon_cart.gif

-- various other image files

jsp\





index.html



Header.jsp



Footer.jsp



MenuLeft.jsp



MenuRight.jsp



Default.jsp

-- various other application jsp files

WEB-INF\



web.xml


lib\


mysql-connector-3.1.0-alpha-bin.rar

classes\


Controller.java


Controller.class


tld\



ABS-taglib.tld


ABS\



DbBean.java



DbBean.class



Order.java



Order.class



OrderItem.java



OrderItem.class



Product.java



Product.class



ShoppingItem.java



ShoppingItem.class



tags\




DebugTag.java




DebugTag.class




FilterTag.java




FilterTag.class

ARCHITECTURE

Model View Controller

The Type-2 model used to operate this application behind-the-scenes is called the Model View Controller (MVC) architecture.  Basically, a servlet named “Controller” handles every request that comes to the web application.  Depending on what action argument the URL request has, if any, the controlling servlet will request the appropriate JSP page and the page will carry out the appropriate behavior for the particular action passed to it.  This architecture is harder to code and implement as opposed to a Type-1 model which would just use JSP files to handle all the application navigation but it provides for the greatest flexibility, upgradeability and power.
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MySQL Relational Database

We already stated that this application utilizes a database running on a MySQL database server.   The following database schema will show the logical and physical data models of this application.

LOGICAL DATA MODEL

Customers ( customerID (K), firstName, lastName, username, password )

OrderStatus ( orderStatusID (K), orderStatus )

Orders ( orderID (K), customerID, shippingAddress, CCName, CCNumber, stamp)

Categories ( categoryID (K), category )

Items ( itemID (K), name, description, unitPrice )

Orders M:N Items

Orders M:1 OrderStatus

Customers 1:M Orders

Items M:1 Categories

PHYSICAL DATA MODEL

Customers ( customerID (PK), firstName, lastName, username, password )

OrderStatus ( orderStatusID (PK), orderStatus )

Orders ( orderID (PK), customerID (FK), orderStatusID (FK), shippingAddress, CCName, CCNumber, stamp )

Categories ( categoryID (PK), category )

Items ( itemID (PK), categoryID (FK), name, description, unitPrice )

OrderItems ( ( orderID(FK), itemID(FK) )(PK), quantity ) 

Orders 1:M OrderItems

Orders M:1 OrderStatus

Customers 1:M Orders

Items M:1 Categories

Items 1:M OrderItems

USER INTERFACE

JSP Pages

The meat and potatoes of this web application (like many other web applications) are the JSP pages.  These HTML-appearing servlets-in-disguise provide for the navigation of the web application and offer the user the required options and choices for execution and navigation as necessary.

To provide for a common appearance to the user, every JSP page in this application contains a common header, footer, right menu, and left menu; only the content in the center of the page changes.  The header and footer provide quick navigation links to almost every area of the application (login screen, registration screen, shopping cart, home page, admin screen).  The left menu provides for catalog searching, browsing and a quick heads-up view of what is currently in your shopping cart.  The right menu contains company contact info and quick links to company vendor partners.

The default ABS website page (homepage) is shown below, and the catalog search and shopping cart pages, respectively, are shown on the following page of this report:
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Welcome to Advanced Battery Services

CEO

Thomas A. Lee, CEO of M.T.S., has 13 years of experience in the Material Handling
Industry. His experience began at Raymond Equipment to be factory trained for Material
Handling Equipment and 3 years later founded M.T.S.

President

Gary M. Clark, President of Advanced Battery Services, a division of M.T.S.. brings 25 A
Years of experience in both motive power and stationairy battery sales & service. 2N
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Java Beans

As described before, there is a controlling servlet that handles application requests and calls the appropriate JSP page.  These JSP pages may then want to access information from the MySQL database so they can create a view for the user, such as a list of catalog items, or they may want to access items already retrieved and stored in our shopping cart.  This is accomplished with a Java Bean named “DbBean”.

DbBean contains all the functionality for database connectivity our application needs.  It will take it upon itself to connect to the database and run pre-programmed queries to return the necessary data for the user or to execute a change to the database as needed.

Other Class Files

Although not necessarily beans as we would think of them, there are other class files our JSP pages will use:  Order, OrderItem, Product and ShoppingItem.  Products and ShoppingItems are used to display and store catalog items.  Order and OrderItems are used to store and display customer orders and the items contained within those orders. 

The Administration Screens

The administration screen for this project is not the robust tool I would usually want it to be, but for the purposes of time it is simply a screen that will show the administrator (or stock worker or other employee) what are existing customer orders and what items are on each of those orders.
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The administration screen uses the Order and OrderItem classes to execute a loop based on a SQL resultset within another loop based on a SQL resultset.  Basically, the administration screen will display a list of customer orders.  However, under each order line item may be several lines of the items contained within that individual order.  This is best shown in the administration screen image shown below. 
JSP Admin Page Code

The code required to perform the nested loops shown on the administration screen is given below: (taken from the AdminOrders.jsp file):

    <TABLE CELLSPACING=3>

    <TR>

      <TD><FONT FACE="Tahoma" SIZE="1"><B>Order ID</B></FONT></TD>

      <TD><FONT FACE="Tahoma" SIZE="1"><B>First Name</B></FONT></TD>

      <TD><FONT FACE="Tahoma" SIZE="1"><B>Last Name</B></FONT></TD>

      <TD><FONT FACE="Tahoma" SIZE="1"><B>Shipping Address</B></FONT></TD>

    </TR>

<%

    ArrayList orders = dbBean.getOrders();

    Iterator iterator = orders.iterator();

    while (iterator.hasNext()) {

      Order order = (Order) iterator.next();

%>

    <TR>

      <TD BGCOLOR="AAEEEE"><FONT FACE="Tahoma" SIZE="2"><%=order.orderID%></FONT></TD>

      <TD BGCOLOR="AAEEEE"><FONT FACE="Tahoma" SIZE="2"><%=order.firstName%></FONT></TD>

      <TD BGCOLOR="AAEEEE"><FONT FACE="Tahoma" SIZE="2"><%=order.lastName%></FONT></TD>

      <TD BGCOLOR="AAEEEE"><FONT FACE="Tahoma" SIZE="2"><%=order.shippingAddress%></FONT></TD>

    </TR>

    <TR>

      <TD COLSPAN=4>

      
<TABLE CELLSPACING=5>

    
<TR>



<TD> ---- </TD>

      

<TD><FONT FACE="Tahoma" SIZE="1"><B>Item ID</B></FONT></TD>

      

<TD><FONT FACE="Tahoma" SIZE="1"><B>Name</B></FONT></TD>

      

<TD><FONT FACE="Tahoma" SIZE="1"><B>Quantity</B></FONT></TD>

    
</TR>

<%

    
ArrayList orderItems = dbBean.getOrderItems(order.orderID);

    
Iterator iterator2 = orderItems.iterator();

    
while (iterator2.hasNext()) {

      
  OrderItem item = (OrderItem) iterator2.next();

%>

   
<TR>



<TD> ---- </TD>

     

<TD BGCOLOR="AAAAEE"><FONT FACE="Tahoma" SIZE="1"><%=item.itemID%></FONT></TD>

      

<TD BGCOLOR="AAAAEE"><FONT FACE="Tahoma" SIZE="1"><%=item.name%></FONT></TD>

      

<TD BGCOLOR="AAAAEE"><FONT FACE="Tahoma" SIZE="1"><%=item.quantity%></FONT></TD>

    
</TR>

<%

        }    

%>

      
</TABLE>

      </TD>

    </TR>

<%

    } 

%>

    </TABLE>

Database Bean Admin SQL Commands

The methods in DbBean that will populate the administration screen and concatenate SQL commands that utilize joins between tables.

getOrders: 

SELECT orderID, firstName, lastName, shippingAddress FROM Orders JOIN Customers

WHERE Customers.customerID = Orders.customerID
getOrderItems: 

SELECT OrderItems.itemID, name, quantity FROM OrderItems JOIN Items


WHERE OrderItems.orderID = <passed orderID argument>

AND OrderItems.itemID = Items.itemID

Mobile Administration

A smaller version of the administration screen is included with the web application to facilitate a hypothetical stock worker calling up the currently pending customer orders and their associated items remotely on a wireless connected PocketPC or other PDA and then filling those orders with the data sitting right in their palm.  An example of this functionality in shown in the picture below showing the application running on my laptop and on my PocketPC. 
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CONCLUSION

Unfinished Business

There were actually several things that I wanted to implement in this project that I did not get to due to time constraints.  The resources it takes to code and debug even the simplest of classes became very much impressed on me during the course of this project.  Had I to do it again, I would have considered using an integrated development environment to assist in the debugging as well as providing the conveniences in code writing that Microsoft’s Notepad does not.

Items that I did not implement that I wanted to:

· A customer login (or sign in) page was created and included but is not functional

· A customer registration page (for new customers before they can login) was created and included but is not functional

· My coding is not documented and commented and it should be, of course

· My order screen uses the customer’s ID# (as found in the Customers table of the database) to save their order, and since they don’t login yet anyone currently wanting to make a new order must type in a customer ID # manually at the checkout screen (i.e. 1, 2 or 3).

· The administration screens do not have a pulldown box to change the order status of a pending order when the fictional stock worker pulls and fills the order for shipping.  Currently the data item orderStatus is not used.

Proposed Future Functionality

There are a few items that really stick out when thinking about what could be done in the future to enhance an application such as this:

· Implement SSL transactions of sales

· Create a robust cluster of administration pages that allow for the creation, editing, modification and deletion of items, customers, orders, categories and any other applicable database item.

· Create better user interfaces for checking out, to include payment options, pulldown boxes, just-in-time credit card verification and purchase confirmation numbers.

· JavaDoc commenting and documentation of the whole application

Final Thoughts

This course proved to be challenging and fun.  I have always loved database programming and information architecture as well as application development and software design.  This subject matter seems to combine all of those into one area, and has made me really think about what career direction I may want to take.
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