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Database Principle Project
Teaching medium: English
A. COURSE DESCRIPTION

Course Code: 06360410
Credits:1.5

Class Hours：Duration is 1.5 weeks, 7.5 days (30 hours) in totality. Students must be well prepared for the course project beforehand. Hours in the last 2 days are for inspection, when every student is required to do presentation and answer arbitrarily posed questions by the teacher.

Course Description：
The Curriculum design of Principle of Database System is one of the compulsory practical teachings, is a comprehensive experiment course after learning the “Principle of Database System” course, is a comprehensive training of whole knowledge of the course. Strong practicality is the characteristic of This course. The students must provide a realistic experience in the conceptual design, logical design, implementation, operation, and maintenance of a relational database and associated applications based on an actual RDBMS software platform (such as SQL Server).Then the students write their reports including system's main function and operation instruction. Curriculum design can deepen students' understanding of book knowledge, enable students to master database system design skills, cultivating self-study ability, practical ability and team cooperation ability.
B.METHOD OF INSTRUCTION

The study reform curriculum requires students to have knowledge of programming foundation, data structure and so on.  Teaching is conducted in the form of lectures.

C. COURSE OBJECTIVES (five or six objectives; general but comprehensive)
Objective 1: Master the basic theory of Principle of Database System

Objective 2: Learn at least one of the development tools such as JAVA, .net platform or other dynamic web development tools, master interaction methods between high-level programming language and database.

Objective 3: Learn at least one of the database design tools such as Sybase PowerDesigner, Oracle Designer or other database design tools, master interaction methods between high-level programming language and database.

D. COURSE TOPICS/UNITS AND DATES

A.Contents and Requirements

The goal of this project is to provide a realistic experience in the conceptual design, logical design, implementation, operation, and maintenance of a relational database and associated applications. First, description of the application will be described below, then the categories of requirements, and then some suggestions on how deeply the students need to go in each category.

Enterprise description:

The enterprise is a retailer, such as a department store, discount store, supermarket, convenience store, etc.; each of the students will choose a specific retailer (either use a real one as the students’ model or a made-up one). To keep the project within bounds, we'll ignore issues of employees, corporate finance, etc., and focus on the retail sales activities.

The retailer sells a large variety of products at multiple stores. Not all products are at all stores. Pricing may be different at different stores. Each store has its own inventory of products and needs to decide when to reorder and in what quantity. Customers may identify themselves by joining your frequent-shopper program. Others may remain anonymous. Your retailer has a Web site that accepts orders. From a database perspective it is just a special store that has no physical location and has no anonymous customers. The database tracks inventory at each store, customer purchases (by market basket and by customer, where possible), sales history by store, etc. Various user interfaces and applications access the database to record sales, initiate reorders, process new orders that arrive, etc.

(1)The enterprise: Students may pick the enterprise that they will model. I'd like to see a wide variety chosen, so here is a list to serve as starting point to give you ideas, but other choices are welcome, indeed encouraged: Walmart, Target, J.C. Penny, Sears, Costco, BJ's, Best Buy.

(2)products: Products come in a variety of sizes or means of packaging. Each product has its own UPC code (the bar code that is scanned at the checkout).

(3)brands: A variety of products may be sold under the same brand (e.g. Pepsi and diet Pepsi). For such applications as reorder, specifc products and sizes matter. For other applications, data may be aggregated by brand.

(4)product types: A particular type of product may be sold in a variety of sizes and a variety of brands. For example, cola is sold under such brands as Pepsi and Coke. Product types form an specialization/ generailzation hierarchy. For example cola is a type of soda, which is a type of beverage, which is a type of food. Some products fit into multiple categories. For example, baking soda is a cleaner, a food (since it is used  for baking), and a drug (since it may be used an an antacid), but it is not a type of soda.

(5)vendors: Products are sold to stores by vendors. A vendor may sell many brands(e.g. Pepsico sells Pepsi, Tropicana, and others).

(6)stores: Stores sell certain products, each of which has a certain inventory amount at any point in time. Stores have locations (addresses), hours at which they are open, etc.

(7)customers: Customers who join a frequent-shopper program provide some personal information based on what the enterprise requests. They may refuse to provide some information. Customers come into a store (or go online) to buy a market basket of goods. Not only must this data be stored, but also the system must be able to handle multiple customers buying goods at the same time.

Data Generation:

For simplicity, students will not be required perfectly realistic data so that they don't have to ensure that, for example, if you are modeling an HEB Supermarket, it really does sell Shiner Bock beer. However, you should strive for a good degree of realism in your data. Where appropriate, randomly generated data are acceptable (and a good way to avoid having lots of data entry to do).

Client Requests:

(1)E-R Model

   Construct an E-R diagram representing the conceptual design of the database.

Be sure to identify primary keys, relationship cardinalities, etc.

(2)Relational Model

After creating an initial relational design from your E-R design, refine it based on the principles of relational design.

Create the relations in SQL Server database.

Create indices and constraints as appropriate.

If as you refine your design, you discover flaws in the E-R design, go back and change it .Your final E-R design must be consistent with your relational design.

(3)Populate Relations

     Include enough data to make answers to your queries interesting and nontrivial for test purposes.

     You may find it helpful to write a program to generate test data.

(4)Queries

You should run a number of test queries to see that you have loaded your database in the way you intended. The queries listed below are those that your clients (managers from the retail enterprise) may find of interest. They may provide further hints about database design, so think about them at the outset of your work on this project.

What are the 20 top-selling products at each store?

What are the 20 top-selling products in each state?

What are the 5 stores with the most sales so far this year?

In how many stores does Coke outsell Pepsi? (Or, a similar query for enterprises that don't sell soda.)

What are the top 3 types of product that customers buy in addition to milk? (Or similar question for nonfood enterprises.)

(5)Interfaces

There are several types of users who access the database, and several applications that run on their own. The database administrator (you) may use SQL either via the command line or SQL Developer.
Markets run various OLAP queries. Online customers need an elegant Web interface to order products. However, for this project, a command-line interface will suffice if your Web and/or GUI skills are not up to the challenge. (After all, this is a database course, not the Web Apps course, nor the User Interface course.)
Your system may generate reorders automatically using triggers. Or, you may have an application that runs periodically to scan the database looking for items to reorder. Vendors periodically query the database to check for reorder requests, which they fill by entering into the database a shipment, a delivery date, and the reorder purchase order or orders that are satisfied by the shipment. An application records the increase in inventories resulting from the arrival of a shipment. (For simplicity here, assume that shipments arrive at the time specified by the vendor for the shipment.)Each checkout register runs an application that records the items in each market-basket, updates inventory, and gathers frequent-shopper data.

These interfaces can be built as Web applications using C# or Java language, or other GUI development tools you may know (but be sure they are platform independent, see note below) Since this course is not a C#/Java course, nor a GUI course, I will accept a simple command-line interface. In fact, even if you are expert in GUI development, you may want to start with a simple command-line and then upgrade later.

(6)Concurrency

The company stock will go down rapidly if the database cannot support more than one customer at a time making a purchase or if it cannot deal with more than one item being reordered. Be sure the SQL Server transaction mechanism is providing the needed guarantees. By running the various queries and applications in separate sessions, you can simulate the real-life operation of your enterprise. Test concurrency carefully: don't fire up several processes that submit customer market baskets until you are sure things work (and don't scale this up to hundreds of customers or the system is likely to crash or bog down)

B.Other Requirements

1. The final version of the project is to be turned in as a single zip file on course site. I will accept paper for the ER diagram since we are not covering drawing tools for these diagrams, but Powerpoint does work fairly well for this purpose.

2. A README file in the top-level folder that explains what is where, etc. Include usage instructions for the interfaces. Everything should be in a single zip file so that when I unzip it, I can read the README file, follow the directions, and run your project.

E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  （Optional）
Supplies and/or tools: PC with some softwares, such as Sybase PowerDesigner or Oracle Designer、SQL Server、user interface developing platform（eg. VS.net）
F. GRADING PLAN
The final score is graded as five levels, such as excellent, good, secondary, pass and fail to pass the exam.

	Content
	Requirements
	Weights
	Supported

Index Points

	Preview Record
	Everyday record and preparation
	20%
	10.3

	On-site Inspection
	At least 3 questions are to be answered. Grading rules listed in appendix 1
	40%
	4.3

	Project Report
	Grading rules listed in appendix 2
	40%
	4.3（30%）

10.2（40%）

 10.3（30%）


    Note: The on-site inspection is to check students’ ability to program, and whether they can answer relevant questions asked by the teacher.

COURSE COMPONENT SPECIFICS

Reaching Degree for Graduation Requirements
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Note: The accomplishment index for graduation requirements is the quotient of all scores corresponding to this index point divided by the total score corresponding to this index point taken in total performance. The score corresponding to an index point includes paper section, lab section and section of usual performance, etc. where n refers to the number of qualified students.

Appendix 1 On-site Inspection scoring rules (accounting for 40% of the total grades)

	Project
	Excellent

（100-90）
	Good（80-89）
	Secondary（70-79）
	Pass

（60-69）
	Fail to pass

（60以下）

	Requirement analysis 20%
	Demand analysis is reasonable, comprehensive, have his own ideas, select tools, technology, data access to a comprehensive
	Demand analysis is reasonable, comprehensive, select tools, technology, data access to a comprehensive
	Reasonable demand analysis, selection of tools, reasonable technology, data access to a comprehensive
	Have a certain demand analysis, select tools, reasonable and reasonable technology
	Did not carry out the demand analysis

	System design completion 20%
	All functions are completed, and some development and innovation
	Achieve all functions
	Only 1 have to function is not perfec
	There are 2 must function is not perfect
	There are 2 functions are not implemented

	Completion of the design  30%
	Very good to complete the function, and to expand and innovate
	Have completed the function very well.
	To complete the part  function. 70%
	Basically complete the function 
	Do not have the function 

	System presentation and defense 30%
	Demonstrate proficiency, answer the questions completely correct
	System demonstrated proficiency, answer questions correctly
	System demonstrated more skilled, answer questions basically correct
	System demonstration is not good enough, to answer questions there is a mistake
	System demonstration is not skilled, answer questions, there is more than one mistake


Appendix 2 report scoring rules (accounting for 40% of the total grades)

	Project
	Excellent（100-90）
	Good

（80-89）
	Secondary（70-79）
	Pass

60-69）
	Fail to pass

（60以下）

	Report format 30%
	Project complete

Clear format
	Item is more complete

Clear format
	Item is more complete

The format is clear
	Item is not complete

Format is not clear enough
	Project is not complete

Format confusion

	Report content 70%
	The analysis process is complete, and the design is perfect,

Accurate expression
	The analysis process is complete, the design is perfect, the expression is more accurate.
	The analysis process is complete, the design is perfect, the expression is basically accurate.
	Basic design process and ideas
	Can not express the design process and ideas
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