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CST2355 – Database Systems: Assignment 5

Data Warehouse Redesign
Due: Module 14

This assignment relates to the following Course Learning Requirements:
CLR 1 – Plan, Prepare, Install, Configure, and Use a market-leading Database Management System, Data Modeling Engineering Tools, and Open Source Software.

CLR 2 – Develop Advanced Database Design and Normalization

CLR 7 – Explain basic data warehousing concepts. Understand basic concepts of data warehousing

Objectives of the Assignment

Up to this point, you have been working on "toy problems". They demonstrate to you a narrow subset of a much larger set of problems for information systems. Such problems include flexibility in business use, scalability, performance, maintenance and growth. System architecture helps you address each of these problems. To determine the architecture you need to anticipate all of its requirements based on what you know about your data. This assignment introduces you to high level system design where a small database is redesigned to a more scalable information system. You will redesign the database design you provided in Assignment #1 to support better analytics. Based that redesign, you will design your business intelligence (BI) and data warehouse (D/W) systems. You will submit a report containing your system diagram, data model, and database designs. There is no SQL or data manipulation involved for this assignment.

Background

A five year old company, Van Whinkle built a small database when it had a small number of employees. Now they are five hundred strong. They are considering a more established information system. They want you to design the information system to include a data warehouse and business intelligence system to expand on the current database. The current database is the database you designed for Assignment #1. The data warehouse will focus on storing the data, so it can be aggregated and stored in the business intelligence system.

Instructions

1. Approach. Design your data model so it focuses on fee transactions where each fee has a date and fee type. Design your Van Whinkle database based on this new data model. Once complete, review each of your tables and identify if a field is a measure, a dimension, or if the field describes a dimension. For example: 
a. Fee Amount is a measure that can be counted or summed

b. Fee Type is a dimension

c. Fee Date is a dimension

d. Customer Name describes a dimension

After identifying the fields, determine your fact tables and dimension tables for your data warehouse. To design your business intelligence, create tables that are aggregates of your measures from your data warehouse as counts and sums. The tables in the business intelligence contain denormalized data. Examples of aggregates fields values include:

a. TotalAmount Per Day

b. TotalAmount Per Week

c. TotalAmount Per Month

d. TotalAmount Per Quarter

e. TotalAmount Per Year

f. NumberOfTransactions...

g. NumberOfCustomers...

h. ...

Then add your dimension fields to those tables. Make sure you include tables for ALL measure aggregates. Users will also want to easily compare aggregates of measures for different dates. Provide tables that would allow users to easily do this comparison. Typical comparisons include:

a. Previous Month to Current Month

b. Previous Year to Current Year

c. Jan, Feb, Mar...

d. 2018, 2019, 2020...

Users will query and filter the data in these tables using tools like Excel, with minimum manipulation. Focus on the typical queries users will have. Power (expert) users always have the option to do advanced filtering and pivots. Remember to use business language in all of your designs.

2. System Diagram. Specify all systems on a single page using the notation in Module 13. These are the diagrams where databases are cylinders and boxes.  You may use any tool as long as you use the similar notation. Systems include ALL of the components of the Van Whinkle database (DB), the business intelligence system (BI), and data warehouse (D/W) systems and their interactions / data flows between each other. Components include databases, users, applications, and DBMS’s. There are NO tables and fields in system diagrams.

3. Data Model. Design the data model in Crow feet notation and boxes for attributes. All requirements and assumptions must be supported. Focus on the correctness of notation, functional dependencies, relationships, cardinalities, entities, and attributes. There is only ONE data model. The DB, BI, and D/W are different structural realizations of that ONE data model. 

4. Database Design. Provide three SEPARATE database designs; one for the Van Whinkle database, one for the business intelligence solution, and one for the data warehouse. The Label where tables are stored. Copies of the tables can be stored in Van Whinkle, the business intelligence solution, and in the data warehouse. Focus on correct naming practices, tables, fields, keys, and relationships. You only need to use ONE of the following to do the design: SQL Server, Oracle, or mySQL. You do not need to provide SQL.

5. Report Format. Create a report with these sections.

· System Diagram (12.5%)
· Data Model (37.5%)
· Database Design - Database (12.5%)
· Database Design - Data Warehouse (25%)
· Database Design - Business Intelligence (12.5%)
6. Table of contents, Titles, and Descriptions. Add a table of contents. Title each section, SQL script, and diagram. Provide a brief description of each SQL script and diagram.

7. Exclusions. State all information that is excluded from diagrams and charts and the reason for their exclusion.

8. Audience. Please ensure your report is straightforward as to ensure it is understand by management, technical, and developer audiences. Managers will want to use your report to delegate work. Technical will want to use your report to communicate on a project. Developers will want to use your report to write code. This counts for 6% of your grade.

9. PDF Submission. Submit your technical report as a PDF. To achieve a higher score please review the instructions in this assignment and its rubric. Please include your name, your student number, section, and the name of the assignment.
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 5: Data Warehouse 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 #5 Grading Rubric (20%)

	
	Exemplary
	Accomplished
	Developing
	Incomplete

	Criteria
	3
	2
	1
	0

	System Design

3 points
	Includes all components for the operational DB, data warehouse, and business intelligence solution

AND

Includes all the interactions and data flows between these components
	Includes most components for the operational DB, data warehouse, and business intelligence solution

AND

Includes most of the interactions and data flows between these components
	Includes half of the components for the operational DB, data warehouse, and business intelligence solution

AND

Includes half of the interactions and data flows between these components
	Not completed

	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 design 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

	Operational Database Design

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

OR

Submitted MySQL design diagram

	Data Warehouse Database Design (Fact Tables)

3 points
	Includes most fact tables that can be determined from the operational database
	Includes half of the fact tables that can be determined from the operational database
	Fact tables and measures did not follow naming practices

OR

Fact tables and measures do not conform to the star schema pattern
	Not completed

	Data Warehouse Database Design (Dimension Tables)

3 points
	Includes most dimension tables that can be determined from the operational database
	Includes half of the dimension tables that can be determined from the operational database
	Dimension tables and their characteristics did not follow naming practices

OR

Dimension tables and their characteristics do not conform to the star schema pattern
	Not completed

	Business Intelligence Database Design

3 points
	Allows users to do comparisons between years, months, days, days stayed, expenses, and total expenses
	Allows users to do comparisons between years and expenses
	Allows users to do comparisons between years
	Not competed

OR

Includes normalized tables

	Total

24 points
	
	
	
	


End of Assignment
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