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CST2355 - Database Systems: Assignment 4 [20%]

Due: Module 12

This assignment relates to the following Course Learning Requirements:
CLR 2 - Develop Advanced Database Design and Normalization

CLR 3 - Develop advanced subjects and techniques of using the SQL database language 

CLR 4 - Use Oracle Procedural programming language (PL/SQL) to write programs that contain SQL statements

CLR5 - Develop advanced Database Queries

CLR6 - Understand and create users, privileges, and roles

Objectives of the Assignment

You will itemize each step of the reverse engineering process specified in Module 10. For each step you will include the diagrams, tables/charts, and SQL scripts required to complete the reverse engineering process. You will create your own test data to confirm the correctness of EACH of your scripts. NO MARKS will be given for screen shots of scripts or poorly-formatted / hard-to-read scripts.
Please note: You MUST use the concepts covered in Module 10 and 11. If you do not use these concepts you will be deducted marks.
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Background

When the company first started tracking its data, it used spreadsheets. Then they moved to QuickBooks when these spreadsheet became too cumbersome. After a while, it was obvious that QuickBooks didn't meet their data needs, so the company grew in-house a Microsoft Access database. After three years, the Access database reached its size limitation. Now the company needs a better database with better performance, security, and more disk space. They decided to assign you the task to reverse engineer their Access database and create a new database where they will now house their data. 

Management wants you to take a database design from Microsoft Access and outline the redesign process from end to end. They want you to specify requirements, data models, table characteristics, action charts, and the SQL scripts you'd use for each step of the process. As a final step you will grant security access to tables, and create views of the new tables so users can do side by side comparisons of the data when data is migrated from the old database to the new one.

Here is the database design taken from Microsoft Access.

This design is not normalized, missing surrogate keys, and the relationships are incorrect.

Instructions

1. Step 1 - Process Focus. Determine if your redesign process is forward engineering or reverse engineering. State which one it is and provide your reason to why you're using that engineering approach. List how your choice will change each step in the process. 

2. Step 2 - Data Model. Design the data model in Crow feet notation of what the database in Microsoft Access portrays. You would need to determine the entities and relationships that fit the AS-IS database design. Remember the entities in data models can be drastically different than the tables in database design. The data model focuses on the correctness of notation, functional dependencies, relationships, cardinalities, attributes, and entities. 

3. Step 3 - Database Backup. Specify the procedure required to complete a backup of your database and restore that database to a new schema. Provide three procedures, one for each database: MySQL, Oracle, and SQL Server. These can be descriptive procedures of manual steps or they can be scripts that would run on the DBMS. Either way, they must be specific; NOT vague.

4. Step 4 - Database Creation and Import. Specify the table characteristics, cardinalities, and action charts for database design. Use these to determine the database design for ONLY one database. Provide the database design diagram from the database tool. Pay special attention to normalization, keys, surrogate keys, intersection tables and relationships. Provide SQL scripts to create tables. You do not need to provide test data to insert into these tables. DO NOT add the constraints and relationships. You do that in a later step. 

5. Step 5 - Data Cleanup. Create SQL scripts (for ONLY one database) to test the validity of the data if it were imported from the Access database. Assuming you just grabbed the data as is and put it into separate tables. Provide one script to test the validity of each constraint violation (primary key, foreign key, uniqueness, null, default, valid value) and test the validity of functional dependencies. You will need to use the corelated subqueries when testing these violations. 

If you do not need to test that constraint then state the reason WHY you’re excluding the script. For each validity script, provide a data cleanup script that will correct the data. Provide at least one record in the test data to demonstrate the correctness of each script you provide. Also make sure you include scripts for valid values for anything that would need it. This includes dates, phone numbers, postal code, and etc. Use functions and SELECT statements. 

6. Step 6 - Database Structures. Create SQL scripts (for ONLY one database) to add the constraints, relationships, and views using ALTER statements. Create three views: Sales, Managers, and Operation Expenses that show the data in the structure as the original Access database. You do not need to create triggers to enforce data integrity.
7. Integrations. Integrations are bridges between different systems where data moves back and forth on. The Access database receives batches to import customer data into it on a nightly basis. Batches involve adding new purchases then new products and new customers. Assuming the data is still coming in the same structure as the old database.  Create a SQL scripts (stored procedures) using transactional boundaries (COMMIT) to ensure data will properly be imported into the new database. Specify how this script would be changed  to run on SQL Server, Oracle, and MySQL.

8. Permissions. As a final step, you will create SQL scripts for ONE database to add the permissions for each user to which data they can and can’t access. Note that these permissions MAY change your database design.
	User/Role
	Data Access

	
	Customers
	Products
	Purchases
	Employees
	Wages

	Sales
	Read/write
	Read/write
	Read/write
	Read
	No access

	Operations
	Read
	Read
	Read
	Read
	No access

	Management
	Read
	Read
	Read
	Read/write
	Read/write


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

· Step 1 - Process Focus (4%)
· Step 2 - Data Model (6%)
· Step 3 - Database Backup (6%)
· Backup

· Restore

· Step 4 - Database Creation and Import (32%)
· Cardinalities Chart

· Action Chart

· Database Design Diagram

· Table Characteristics

· Table Creation Scripts

· Step 5 - Data Cleanup (38%)
· Table 1

· Validation Scripts (state WHY a script is omitted)

· Table 2...

· Table 3...

· etc

· Step 6 - Database Structures (2%)
· Table 1...

· Table 2...

· Tables...

· Views...

· Integrations (4%)
· Permissions (6%)
10. 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.

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

12. Audience. Please ensure your report is straightforward to 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.

13. PDF Submission. 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 4: Database Redesign.

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 4 Grading Rubric (20%)

Table 1 - Assignment 4 Grading Rubric

	
	Exemplary
	Accomplished
	Developing
	Incomplete

	Criteria
	3
	2
	1
	0

	Process Focus - Approach Justification

3 points
	Provided the kind of approach with a strong justification
	Provided the kind of approach with a meandering or week justification
	Provided the kind of approach but...

Didn’t state why that approach should be used

OR

What was provide was vague or invalid
	Not completed

	Process Focus - Changes to Steps

3 points
	Provided an explanation of how steps change for 6 steps
	Provided an explanation of how steps change for 4 - 5 steps
	Provided an explanation of how steps change for 1 - 3 steps
	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

	Backup and Restore Procedures

9 points 

Oracle, SQLServer, MySQL
	Provided both a backup and restore procedure that were correct and easy to follow


	Provided both a backup and restore procedure that had the right idea but were incorrect


	Provided either a backup or a restore procedure that had the right idea but was incorrect


	Not completed

OR

Provided procedures that were difficult to follow

	Cardinality Charts

3 points

Vendor, Customer, Product, Employee, Purchase, Wage
	Included correct parent, child, min cardinality, and max cardinality
	Included correct parent and child

AND

Included correct min or max cardinality
	Included correct parent and child
	Not completed

	Action Charts

18 points

Vendor, Customer, Product, Employee, Purchase, Wage
	Included if has required/optional parent

AND

Included insert, update, and delete actions on parent and child
	Included insert, update, and delete actions on parent and child
	Included if has required/optional parent
	Not completed

	Database Design Diagram

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

	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

	Scripts - Creating Data Structures

18 points
Vendor, Customer, Product, Employee, Purchase, Wage
	Tables and columns followed naming practices

AND

Included ALL tables and fields

AND

Included all primary and foreign keys without the constraints
	Tables and columns did not follow naming practices
	Did not include all tables and fields

OR

Not in 3NF, BCNF, or 4NF
	Not completed

OR

SQL were images

	Scripts - Data Validity - Primary Keys

18 points
Vendor, Customer, Product, Employee, Purchase, Wage
	Provided a complete script that is correct
	Provided a complete script but is incorrect
	Provided a partial script that is incorrect
	Not completed

OR

Didn’t use correlated queries

	Scripts - Data Validity - Foreign Keys (if any)

18 points
Vendor, Customer, Product, Employee, Purchase, Wage
	Provided a complete script that is correct
	Provided a complete script but is incorrect
	Provided a partial script that is incorrect
	Not completed

OR

Didn’t use correlated queries

	Scripts - Data Validity - Other Constraints (Nulls, Defaults, Valid Values)

18 points
Vendor, Customer, Product, Employee, Purchase, Wage
	Provided scripts or explanations of why the script was omitted for all of the other constraints
	Provided scripts or explanations of why the script was omitted for two of the other constraints
	Provided scripts or explanations of why the script was omitted for one of the other constraints
	Not completed

	Scripts - Creating Database Structures (Constraints)

3 points
Vendor, Customer, Product, Employee, Purchase, Wage
	Included all constraints for the data
	Included most constraints for the data.
	Included some constraints for the data
	Not completed

	Scripts - Integration - Stored Procedures

3 points
	Provided stored procedure that deleted the data from the new database, selected data from the old database and inserted that data into the new database

AND

Used COMMIT correctly

AND

Used ROLLBACK correctly
	Provided stored procedure that deleted the data from the new database, selected data from the old database and inserted that data into the new database

AND

Used either COMMIT or ROLLBACK correctly


	Provided stored procedure that deleted the data from the new database, selected data from the old database and inserted that data into the new database

AND

Used COMMIT and ROLLBACK incorrectly


	Not completed

	Scripts - Integration - Differences

3 points
	Specified the SQL differences for three kind of databases
	Specified the SQL differences for two kinds of databases
	Specified the SQL differences for one kind of database
	Not completed

	Permissions

9 points
Sales, Operations, Management
	Provided the correct granting of permissions for all 5 tables
	Provided the correct granting of permissions for 3 to 4 tables
	Provided the correct granting of permissions for at most 2 tables
	Not completed

	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.

	Total

144 points
	
	
	
	


End of Assignment
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