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Department of Electrical and Computer Engineering

University of Puerto Rico

Mayagüez Campus

ICOM 5016 – Introduction to Database Systems

Fall 2009

Term Project – Auto Parts Store 

Phase I – Conceptual Design

Due Date: Friday, September 25, 2009, 3:00 PM

Objectives

1. Understand the design, implementation and use of a Web-base eCommerce site.

2. Understand the use of the E-R model for database application design. 

3. Gain experience implementing applications using layers of increasing complexity and fairly complex data structures.

4. Gain further experience with Web programming concepts including Jave servlets, Java server pages, MVC Design Pattern, sessions, and HTTP.

Overview

You will design, implement and test a Web-based Online Auto Parts Store. This site will be implemented using the Java programming language. Specifically, you will use the Java Servlets, JSP, and Java Beans as the major building blocks to build your application. Note: No application will be accepted in a language other than Java. The Auto Parts Store site will enable the user to browse and search individual auto parts, such as tires, batteries, engine parts, body parts, windshields, light bulbs, etc.  In general, a part could be classified as: 

a) accessories – Ex. car covers, perfumes, steering wheel covers, tinted glass

b) tires – all season, radial, extra-wide, etc,

c) wheels – Ex. standars or luxury wheels (“aros”)

d) Mechanical parts – radiators, water pumps, clutch, brake pads, shock absorbers

e) Electro-mechanical parts – alternators, spark plugs, wires

f) Radios – AM/FM players, DVD players, CD changers

g) Mechanical fluids – motor oil, transmission oil, brake oil, windshield fluid

h) Alarms

i) Batteries

j) Air conditioner parts – air filters, air compressors 

k) Body parts – glasses, doors, seats, mufflers. 

l) Car care – wax, glass cleaner, bug remover, car wash liquids

m) Electronics – GPS, keyless systems, garage door openers

The user shall be able to preview parts, search parts based on type, name, part id, car model, car brand, and part supplier. Also, the user shall be able to add parts to a shopping cart, submit an order for purchase with a credit card, and manage the preferences of his/her account. Examples of sites with these capabilities are PepBoys (http://www.pepboys.com), Advance Auto Parts (http://www.advanceautoparts.com/) and Sears (http://www.sears.com/) In addition, your Auto Parts Store solution will enable administrators to manage the site. This includes adding new parts, new car brands, new car models, updating price information, updating part information, and generating product reports about sales, purchases, profits, etc.. In general, your solution must be able to represent information about parts, part suppliers, part brands, car models, car brands, purchases, credit cards and end- users.

You solution MUST follow the Model-View-Controller Design Pattern. In this scheme your solution will be organized as follows:

1) View – a set of JSP and HTML pages will handle all interaction with the users and will show results from operations performed on the database. JSP pages MUST NOT interact directly with the database. JSP pages will only get query results stored in Java Beans and present them.

2) Controller – one or more Java Servlets will act as controllers. Each servlet will get a request, create a business logic object to handle the request, collect the results from the methods in this business logic object and forward the results to the appropriate JSP. Alternatively, a servlet might forward the request to another servlet. Servlets MUST not generate HTML code.

3) Model – a set of business logic object and Java Beans that implement all tasks and access operations to the database system. Java Beans and business logic objects MUST NOT generate HTML nor interact with neither servlets nor JSPs.

You are required to use the facilities of the ECE Computer Labs at UPRM. There you will use the Eclipse 3.4 or later as the J2EE IDE to develop your solution. If you choose to use a different tool, then you must provide a mechanism to import the project to Eclipse. Otherwise, you will get a score of 0 in the project. 

Operations to be supported

Your music and video site will have two kinds of users:

1) Customer – Persons that can browse for parts

2) Administrators – IT personnel in charge of supporting and maintaining the site.

Customer Operations

A customer of the site will be able to perform the following tasks:

1) Create an account. The information for the customer MUST include: customer name, account number, mailing address, credit card information, and billing address. Note: A customer without an account can only browse and view items, and place them in the shopping cart. However, at the moment of placing an order, the customer MUST be logged on to the account.  A customer can have one or more credit cards.

2) Browse categories parts. The following categories must be supported:

a. Accessories

i. Car covers

ii. Mug handlers

iii. Tinted glass paper

iv. Perfumes

v. Steering Wheel covers 

vi. Rugs

b. Tires

i. All-season

ii. Winter

iii. Extra-Wide

c. Wheels

i. Original

ii. Chrome

iii. Painted

iv. Machined

d. Mechanical Parts

i. Radiators

ii. Struts

iii. Brake pads

iv. Water pumps

v. Shock absorbers

vi. Transmissions

vii. Clutch

viii. Axle 

ix. Power steering

x. Fuel pumps

e. Electro-mechanical Parts

i. Spark plugs

ii. Ignition

iii. Wires

iv. Fuel injectors

v. Starters

f. Radios

i. AM/FM

ii. DVD

iii. CD Changers 

g. Fluids

i. Motor Oil

ii. Transmission Oil

iii. Power Steering fluid

iv. Brake fluid

v. Windshield fluid

h. Alarms

i. Standard

ii. Stater Kill

i. Batteries

i. Unsealed

ii. Sealed

j. Body parts

i. Doors

ii. Fenders

iii. Seats

iv. Mufflers

v. Lights

vi. Glass

vii. Bumpers

k. Air Conditioning

i. Filters

ii. Compressors

iii. Gas

l. Electronics

i. GPS

ii. Keyless entry

iii. Garage door openers

m. Car Care

i. Wax

ii. Car wash 

iii. Bug remover

iv. Leather cleaners

v. Tire and dash cleaners

3) Browse products available within the categories. Products will appear unordered. However, there MUST be an option to allow the products to appear in increasing order of price, or sorted by brand, or sorted by product name.

4) View the details of a product. These MUST include: 

a. Part identification number, Manufacturer part number, part name, part price, part photo, part description, part supplier, dimensions, weight, and stock information.
5) Find parts by car model: Given a car model find all the parts associated with the model and year. Can be filtered to look for a specific type of part, for example, search for tires for 2006 Ford Escape. Can include various criteria. For example, search for all tires and wheels for a 2006 Ford Escape.
6) Advanced Search: Perform a search on any item based on one or more of the following items:

a. Part type

b. Car model and year

c. Part name

d. Manufacturer part number

e. Part supplier

For example: Find all tires for a 2006 Ford Escape. Find all batteries for a 2006 BMW M3 made by AC Delco.

7) Place one or more instances of an item in a shopping cart.

8) View and update shopping cart.

9) Place an order for items in the shopping cart.

10) Get an invoice of an order that has been placed. This MUST be shown once the order has been placed, but MUST also be kept in the records for future reference.

11) Login and view account settings.

Administrator Operations

An administrator of the auto parts site will be able to:

1) Create, view, and modify customer and administrator accounts.

2) Add new parts, car models, and part suppliers. 

3) Prints reports indicating total sales by day, week and month (all)

4) Prints reports indicating returns by day, week and month (all)

5) Prints reports indicating total revenue by day, week and month (all)

6) Prints reports indicating total sales grouped by product 

a. Ask for one of day, week or month

7) Prints reports indicating total revenue grouped by product

a. Ask for one of day, week, or month

Deliverables for Phase I

In phase I you will need to provide a CD containing the following:

1) Report containing task analysis, E-R model and description of screen shots: The task analysis consist of a description of each of the operations that will be supported in the site, the menus to reach them, and a screen shot of the Web page that enables users to perform the given task. The E-R model must illustrate the data to be stored in the site. You must show the whole diagram, and then explain each entity and relationship one by one.

2) Working code for the Auto Parts Store Site. In this phase, you will provide a working site. However, this system is not the full fledged system, but rather an initial version with the following capabilities:

a. Each task can be performed by a Web page, built with JSP and HTML.

b. The actions in the forms will trigger a call to the appropriate servlet.

c. The servlet will respond with a JSP page that has the results “hard-wired”.

Thus, in this phase there is no interaction with the database server. Also, there is no dynamic interaction in the sense that the pages always return the same values, no matter what options you use (e.g., sort by price).

PROJECT DUE DATE: 3:00  PM – September 25, 2009.
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