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CST2355 - Database Systems

Assignment #2: Data Model and Design [20%]

This assignment relates to the following Course Learning Requirements:   

CLR 2: Develop Advanced Database Design and Normalization

Objective of this Assignment:   

This assignment simulates a real world project where data comes from another system and is used to determine the design for a new database system. You will take denormalized data from extracts and take business reports (queries) and use them to create a data model and database design. You will use PowerPoint to create the data model and database designs for Microsoft SQL Server, Oracle, and MySQL. You will submit a report explaining your approach, assumptions, models, and SQL used. This Assignment is to simulate the work environment of a Canadian based company.

Pre-Assignment Instructions: 
Background

You work for a small e-commerce business. When your company first started, it used a vendor and managed its data off-site. Today they’re moving all that data on-site and will manage that data using a new database. Your first step is to create a data model then use that data model to create a database design for Microsoft SQL Server, Oracle, and MySQL.

You are provided with 2 spreadsheets of data. This data came from data dumps from the existing off-site system. The data includes: (see bottom of spreadsheet tabs)
· Employee data

· Purchase data

Based on the database design you will populate the tables in SQL Server, Oracle, MySQL with the clean and normalized data.

You WILL split data into multiple fields and fix values to clean and normalize data.

You WILL merge multiple columns into a single column to make your design more adaptive to change.

You will also create the following queries to support the reporting your company needs to do. These queries are the SAME, except for the database they are used on. Here are reports and their columns.

· Employee Salary Report - Employee Name, Salary, Total Paid, Total Tax, Address, Department

· Create a TAX table with the columns Province and TaxRate. DO NOT include this tax table in your data model nor database designs. For the tax table assume a flat tax rate for each province (AB, ON, MB, etc). For ideas google "province tax rate Canada" to find a list of tax rates. Just choose ONE tax rate for each province.
· Use the start of the year date and the current date function to implement this report. Prorate salaries to determine Total Paid and Total Tax.
· Employee is Customer Report - Employee Name, Product Purchased, Product Cost, Total Purchased

· Latest Year Monthly Purchases Report - Province, Product, Jan Total Sales, Feb Total Sales, Mar Total Sales, Apr Total Sales, May Total Sales, Jun Total Sales, Jul Total Sales, Aug Total Sales, Sep Total Sales, Oct Total Sales, Nov Total Sales, Dec Total Sales, Total Sales for All Products

· All Products must be included even when none of those products were sold that month.

· Each month is determined by a its own subquery.

· Months are ONLY for the latest year.

· Competency Tracking Report - Skill, # employees
Assignment Tasks: 

1. Review the entities, relationships, and patterns you covered in Modules 4, 5, 6, and 7. Apply these concepts and Crowfoot notation to develop your data model using PowerPoint or some other drawing tool. DO NOT use the ERDs produced from your database tools unless you alter it completely to fit the notation covered in this course.

2. Complete your readings from the required textbook.

3. Explore the data in the spreadsheets using the spreadsheet features. Clean the data so there are no misspelled and mismatched data (different names for the same thing) for departments and products.

4. Import your data from your spreadsheets into ONE database so you can analyze the data. Use queries to determine multivalues, keys, relationships and constraints. Developing this skill will help you in later modules in the course. Include which queries you use and how you use them in your approach. Use the database and tools you feel most comfortable with.

5. Create your data model based on your data analysis and the reports your business is requesting. Use the Crowfoot notation covered in your required readings. Data models have entities and functional dependencies; NOT tables and keys. Name the entities using terminology that the business would actually use. Example: EMPLOYEE and CUSTOMER; not PERSON.

6. Create your database design diagram based on your data model. Database designs have tables and keys; NOT entities and functional dependencies. Tables can realize one or more entities. 

7. Create your table characteristics from what you learned in Module 7. Create a matrix that includes the following columns: (for examples refer to the required textbook)

a. Table

b. Field

c. Key

d. NULL Status

e. Data Type of column in SQL Server

f. Data Type of column in Oracle

g. Data Type of column in MySQL

8. Create your SQL Server, Oracle, MySQL databases and populate each one with data. You can populate this data manually, use SQL, or use the database’s export/import functions. Note that the data will need to be normalized in BCNF and 4NF whenever possible. Data in columns may be split or merged according to the needed reports and good data design practices. 

9. Create your queries for your reports. Run and include their results in your report.

10. You will create a single technical document summarizing your approach, assumptions, data model, data mapping, business reports, and tables.  The sections of the document include:

· Data Model (15%) - Create a graphical data model using the Crowfoot notation covered in this course. These include the attributes in boxes, NOT circles. Pay attention to entities, functional dependencies, relationships, and cardinalities. Label all relationships. The data model must be clear and easy to understand. Note that data models have entities and functional dependencies; NOT tables and keys. Name the entities using terminology that the business would actually use. Example: EMPLOYEE and CUSTOMER; not PERSON.

· Transformation Decisions (10%) Create a chart with the columns Entity/Relationship and Table/Relationship. Include a list of all entities and relationships in the first column and how they translate to database design in the second column. Here’s an example of the chart’s format. You do not need to include the explanation column unless the transformation is complicated.

	Entity / Relationship
	Table / Relationship
	Example Explanation

	COMPANY
	COMPANY
	COMPANY entity transformed to COMPANY table 

	COMPANY - EMPLOYEE
	COMPANY - EMPLOYEE
	COMPANY - EMPLOYEE entity relationship transformed to COMPANY - EMPLOYEE table relationship

	EMPLOYEE
	EMPLOYEE, SKILL,

EMPLOYEE - SKILL
	EMPLOYEE entity splits into EMPLOYEE and SKILL tables with a EMPLOYEE - SKILL table relationship

	PROJECT, EMPLOYEE, PROJECT - EMPLOYEE
	EMPLOYEE
	PROJECT and EMPLOYEE entities and PROJECT - EMPLOYEE relationship all merges into single EMPLOYEE table


· Table Characteristics (5%) - Table Characteristics is the analysis step you do to turn your database design to your Oracle, SQL Server, MySQL physical designs. Create a matrix of the data types used for each column in each table database. Include ALL data type information for SQL Server, Oracle, and MySQL. Here’s the format.

	Table
	Column
	Key
	Not NULL
	Default
	Data Type

Oracle
	Data Type SQLServer
	Data Type MySQL

	
	
	
	
	
	
	
	


· Report Queries (30%) - A report is information where the user can do easy analysis and comparisons. List the SELECT statements needed to retrieve rows for each report using ANSI SQL. State the differences that each SQL statement has for SQL Sever, Oracle, and MySQL. DO NOT create any new tables that are just there to just run queries. Copy and paste your SQL in the document. Reformat it so it is easy to follow and read. Use the format of the examples in Brightspace. DO NOT provide screen shots. Use ONLY SQL covered in this course.
· Microsoft SQL Server (10%)
· Database Design Diagram - Show screen shots of the design diagram produced by the tool

· Tables and Data - Show screen shots of each table with its columns and rows. Sort data to the table’s primary key.

· Oracle (10%)
· Database Design Diagram - Show screen shots of the design diagram produced by the tool

· Tables and Data - Show screen shots of each table with its columns and rows. Sort data to the table’s primary key.

· MySQL (10%)
· Database Design Diagram - Show screen shots of the design diagram produced by the tool

· Tables and Data - Show screen shots of each table with its columns and rows. Sort data to the table’s primary key.

· Appendices.- Include all work not specified by the assignment in this section. To receive marks specify how this additional work helped you complete the assignment.
11. Submit your technical report as a PDF. To achieve a higher score please review this assignment’s rubric. Please include your name, your student number, section, and the name of the assignment. DO NOT submit your work as separate files. Please embed your diagrams, informative screen shots, and SQL code into a single PDF document. If you do not follow instructions or submit unreadable work, you will receive zero marks for that work.

To submit this assignment, submit your file as a PDF File, using the assignment upload tool in Brightspace. To access this, navigate to the Activities/Assignments link in the left-hand sidebar, and select Assignment 2: Data Modeling and Design.

Please note: Algonquin College has a policy regarding Plagiarism. The consequences are immediate zeroes for assignments and potentially an instant fail for the whole course. It is only natural for students to work together to complete assignments. DO NOT PLAGIARIZE each other’s work

Assignment #2 - Grading Rubric (20%)

	
	Exemplary
	Accomplished
	Developing
	Incomplete

	Criteria
	3
	2
	1
	0

	Data Model - Entities & Attributes

3 points
	Entities and attributes are correct

AND

Identifying attributes are correct
	Most entities and attributes are correct

AND

Most identifying attributes are correct


	Entities or attributes are mostly incorrect

OR

Entities and attributes didn’t follow business naming practices

OR

Entities are modeled as intersection tables

OR

Entities don’t follow Crowfoot notation

OR

Attributes are duplicated across entities
	Not completed

OR

Database design was submitted as the data model

	Data Model - Relationships

3 points
	Relationships are correct

AND

Relationship labels are concise
	Most relationships are correct

AND

Relationship labels are vague
	Relationships are mostly incorrect

OR

Relationships aren’t labeled according to business naming practices

OR

Relationships don’t follow Crowfoot notation
	Not completed

OR

Database desgin was submitted as the data model

	Data Model - Cardinality

3 points
	Maximum and minimum cardinality are correct for all relationships
	Some cardinalities are correct
	Cardinalities are mostly incorrect

OR

Cardinalities don’t follow Crowfoot notation
	Not completed

OR

Database design was submitted as the data model

	Transformation Decisions - Entities

3 points
	Included all entity to relationship/table transformations
	Included most of the entity to table transformations
	Excluded most of the entity to table transformations
	Not completed

	Transformation Decisions - Relationships

3 points
	Included all relationship to relationship/table transformations
	Included most of the relationship to relationship/table transformations
	Excluded most of the relationship to relationship/table transformations
	Not completed

	Table Characteristics

3 points 
	Included all tables and fields

AND

Included correct primary and foreign keys

AND

Included constraints such as not nulls and defaults
	Excluded constraints
	Excluded tables or fields

OR

Excluded primary or foreign keys


	Not completed

	Query / Reports

12 points

4  top-level queries x 3 points
	Query was titled, used ANSI SQL, and was ONE top-level query

AND

Included correct fields, tables, and filters

AND

Included correct grouping, aggregates, and functions

AND

Included correct subqueries, joining, and unions

AND

SQL was text, NOT images

AND

Included a description of how the SQL is different for SQL Server, Oracle, and MySQL
	Excluded a description of how the SQL is different for SQL Server, Oracle, and MySQL

OR

Didn’t follow standard naming practices
	Included incorrect fields, tables, or filters

OR

Included incorrect grouping, aggregates, or functions

OR

Included incorrect subqueries, joining, or unions

OR

Substituted table data for query processing
	Not completed

OR

Query was was not titled

OR

Did no use ANSI SQL

OR

Was not ONE top-level query

OR

SQL were images

	Report - Latest Year Monthly Purchases - Month Columns

3 points
	Included all the months as columns in the query for the latest year
	Hard coded the latest year
	Excluded most months in the query

OR

Excluded logic for the latest year
	Not completed

	Report - Latest Year Monthly Purchases - Province and Product Grouping

3 points
	Included all provinces and products as rows in the query for the latest year
	Hard coded the latest year
	Excluded products or provinces from the query

OR

Excluded logic for the latest year
	Not completed



	Database Design Diagrams

9 points
3 diagrams x 3 points
	Tables and columns followed naming practices

AND

Included all tables and fields

AND

Included all keys and relationships

AND

Screen shot was legible and EXCLUDED browser and tool bars
	Screen shot included browser and tool bars
	Tables and columns did not follow naming practices

OR

Did not include all tables and fields or had duplicated fields

OR

Keys and relationships are missing or incorrect

OR

Diagram not in 3NF, 4NF, and BCNF
	Not Completed

OR

Screen shot was not legible

	Table Structures

9 points
3 screen shot groups x 3 points
	Tables and columns followed naming practices

AND

Included ALL tables and fields

AND

Screen shots were legible and EXCLUDE browser and tool bars
	Screen shots included browser and tool bars
	Tables and columns did not follow naming practices

OR

Did not include all tables and fields
	Not completed

OR

Screen shots were not legible

	Text Content

3 points
	All text was legible and well formatted 
	Text was not properly formatted
	Text was legible in only some instances
	Text was not legible in most instances.

	Images

3 points
	All images were legible, well organized, and did not include extra information
	Objects in screen shots were not organized
	Screen shots included extra information
	Screen shots were not legible


End of Assignment
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