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CST2355 - Database Systems

Assignment #3 Database Construction and Processing [20%]

Due: Module 10

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

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

CLR5 - Develop advanced Database Queries

Please note: You must use the concepts covered in Module 8 and 9. If you do not use these concepts you will be deducted marks.

Objective of this Assignment:   

You will use SQL with application programming to create database objects, relationships, and data manipulation for ONE database. You will be provided with information on data and the processing of that data. You will use that information to create a data model with SQL scripts to create tables, relationships, views, user-defined functions, and stored procedures. These scripts will be for Microsoft SQL Server, Oracle, and MySQL. You will submit a report explaining your approach, assumptions, and SQL used. This assignment is to simulate a real project found in a Canadian based company.
Pre-Assignment Instructions: 
Background

You are working for a college, designing a new grading system for students. From talking with the administration, you drafted up three blobs of data, along with several reports that the professors and graders will need. The administrative staff are still unsure of what they need the database to do. With that being said, you will construct a database that includes roughly what they want. The administrative staff will then request you to change what you constructed. 

Here are the blobs of data you collected. These are the groups of data your users see as groups of data. These blobs DO NOT reflect proper database design. You will use these blobs to determine your tables in 4NF and BCNF. You will implement the behaviour using constraints and triggers.

· STUDENT - StudentID, FirstName, LastName, Address, Province, Country, AddressType, Phone, and PhoneType

· Province will be used as the main search criteria in future queries. You need to speed up querying when using this column in your WHERE clause.

· PROFESSOR - FirstName, LastName, Saluation (default is DR.), Program, Course, Section

· The defaults for Salutation is "DR." and for Program is "Data Science". Sections created must be 1, 2, 3, 4, 5... There cannot be breaks in the sequences from inserts, updates, and deletes.

· If there are no Students assigned to a Section the Section is deleted.

· DEPARTMENT - Name, Program, Degree

· None of these columns can be blank.

· COURSE - Student Name, TuitionAmount, Course, Section, PercentGrade, LetterGrade

· (Break up this blob into separate course data and section data.)

· Sections are number values with no decimal places.

· When a Student enrolls into a Course with no section provided, the Student is assigned to a brand new Section. Sections are incremental starting at 1. For example: 1, 2, 3, 4, 5...

· If a section is deleted, the gap in the sections is removed. Example 1, 2, 3, 4, 5. Delete 2, becomes 1, 3, 4, 5. Then you renumber 3 to 2, 4 to 3, and 5 to 4 so it becomes 1, 2, 3, 4.

· PercentageGrade is out of 100 with 1 decimal place. (99.9)

· The LetterGrade should always match the PercentGrade. Use Algonquin's Grading System to do the calculation.

· Courses can be included in multiple Programs

· TuitionAmount has no digits after the decimal point. (56 not 56.00)

With this information create table characteristics and action of parent/child charts as presented in the course material and required text. For each characteristic, include your assumptions for the NULL/NOT NULL, defaults, constraints, and triggers. Make sure you cover all the events that occur when your data is being manipulated.

From these tables you are asked by you manager to create several useful reports for the administrative staff and professors. Reports retrieve the following information. Each item in the list for a report is information, NOT columns. Please use the clauses CUBE, ROLLUP, and PIVOT where appropriate.

· Program Enrollment Report - Program, NumberOfStudents

	Program
	NumberOfStudents

	
	


· Course Enrollment Report - Program, Course, NumberOfStudents, Tuition

· fThe Tuition column includes Tuition Totals for Courses and Programs

	Program
	Course
	NumberOfStudents
	Tuition

	
	
	
	


· Program/Course Enrollment Report - Program, Course, NumberOfStudentsForCourse, CourseTotalTuition, NumberOfStudentsForProgram, ProgramTotalTuition

· The Tuition column includes Tuition Totals for Courses and for Programs

· The NumberOfStudents includes NumberOfStudents for Courses and for Programs

	Program
	Course
	NumberOfStudents
	Tuition

	
	
	
	


· Course/Program Matrix - Course, Program01, Program02, Program03, Program04

· The Course can belong to multiple Programs. The title of each Program is the column name

· When a Course belongs to a program display a ‘1’ or ‘x’ in the Program’s column

	Course
	Program01
	Program02
	Program03
	Program04

	
	
	
	
	


· StudentGradeAverage - StudentName, NumberOfCourses, GradeAverage

· This report has one query and one user-defined function used in the query

You will also create an updatable view called StudentProfessorView. Professors and Enrollment will want to use this view. You will need to create a view for SQL Server and Oracle. You DO NOT need to create a view for MySQL.

· StudentProfessorView - ProfessorName, Course, StudentName

· View only lists where all three, the Professor, Course, and Student are assigned to each other.

· If you delete a row in the view, all Courses assigned to the Professor are unassigned. Courses are not deleted.

· If you update ProfessorName, Course, or StudentName, all rows in the view will be updated.

· Implement this view using either SQLServer or Oracle. You need to only implement a view for one database. To implement this view, you will need to use instead of triggers. Please specify how you would change the SQL so it would work for the other database alternative. Please review:

· https://www.oracletutorial.com/plsql-tutorial/oracle-instead-of-triggers/
· https://www.sqlservertutorial.net/sql-server-triggers/sql-server-instead-of-trigger/
Enrollment wants to put together a batch job that reassigns Students to a Section based on criteria. They are still unsure on the criteria but they want a proof of concepts. You will need to create a stored procedure.

· SectionReassingmentProc - Create a stored procedure that returns a SELECT statement cursor. The procedure will take all Students in all Sections assigned to a Course and reassign these Students to a Section. Do the reassignment of students in alphabetical order by LastName, FirstName. Reassign the first 30 students to Section 1, the next 30 students Section 2, and so on up to Section N. Your stored procedure shouldn’t assume how many students  there are to reassign. Use cursors with SQL update statements.

Lastly, you will create scripts, in order to do some database maintenance.

· ExportDB - Create a script to copy all the data from the database to spreadsheet files. Export one table to one spreadsheet. Specify how the script would be changed to run on SQL Server, Oracle, and MySQL.

· ImportDB - Create a script to copy data from spreadsheet files into your database. Import one table into one spreadsheet. Specify how the script would be changed to run on SQL Server, Oracle, and MySQL.

· DeleteAllData - Create a script to drop all constraints from all tables and delete all data from all tables. Constraints are then re-added. Specify how the script would be changed to run on SQL Server, Oracle, and MySQL. 

Instructions

1. Readings. Please complete your readings prior to completing this assignment.
2. Data Model. Create a graphical data model using the Crowfoot notation covered in this course. These include the attributes in boxes. Pay attention to parent/child entities, identifying attributes, relationships, and cardinalities. Label all relationships. The data model must be clear and easy to understand. Note that data models have entities and identifying attributes; NOT tables and keys. Name the entities using terminology that the business would actually use. Example: EMPLOYEE and CUSTOMER; not PERSON.

3. 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


4. Cardinality Charts. Create charts stating the cardinality for ALL parents and children broken down for each table in your database.

	Relationships
	Cardinality

	Parent
	Child
	Type
	MIN
	MAX

	
	
	
	
	


5. Action/Trigger Charts. Create charts on how to enforce the cardinality for each table’s parents and children for the insert, modify key, and delete actions.

	<TABLE> is Required / Optional Parent
	Action on <PARENT> (Parent)
	Action on <CHILD> (Child)

	Insert
	
	

	Modify key or foreign key 
	
	

	Delete
	
	


6. Table Characteristics. Create the table characteristics tables. Include ALL data type information for SQL Server, Oracle, and MySQL. Make sure you use 4NF and BCNF ONLY when appropriate. Add all needed constraints and defaults.

	Table
	Column
	Key
	Not NULL
	Default
	Data Type

Oracle
	Data Type SQLServer
	Data Type MySQL

	
	
	
	
	
	
	
	


7. Construction. Create the database objects and structures using SQL. This includes tables, views, triggers, procedures, and functions. Add primary keys and foreign keys. Include all SQL in your report. You do not need to include database design diagrams from the DBMS.

8. Reports - Create your SQL statements using ANSI SQL. For each report specify how you would specifically alter it so it runs on SQL Server, Oracle, and MySQL. Your reports are ONLY a single top-level query. DO NOT use views for your reports.

9. Requests. Create SQL scripts that implement these requested changes to the database. This includes both the alter and update SQL statements.

· Update the PhoneType's default to "not provided". Fix the PhoneTypes that are blank that have Phone numbers and don't have Phone numbers.

· Change the Section's default to 450. No sections can be under 450. Fix the data.

· Change TuitionAmount so it has to digits after the decimal. (56 becomes 56.00)

· Change the Course Section column from a number to the Course name with the Section number concatenated to it. Example "Data Science - Section 450".

10. Create a report with these sections with a table of contents. Label the sections clearly. 

· Data Model (6.5%) - Include the graphical data model based on the notations covered in this course. (Crow Foot) It must be clear and easy to understand. 

· Transformation Decisions (4.5%) 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 


· Cardinality Charts & Action Charts (13%) - Include the charts as they are 

· Database Design Diagram (2.5%) - Show screen shots of the design diagram produced by either Oracle or SQL Server. MySQL will not be accepted.

· Table Characteristics (2.5%) - Include the matrix of the table characteristics as they are formatted in this course. 

· Database Scripts - Include ALL SQL scripts you used to complete this assignment. For each script, specify how it would change so it would work for SQL Server, Oracle, and MySQL. Please clearly label each script to ensure you gain full marks for your work. Break up your scripts into sections. Please format your scripts so they are straightforward to read.
· View Scripts (11%) - Include ALL creation scripts for your views and their triggers.
· Table Scripts (22.5%) - Include ALL scripts that create your tables and their triggers.
· Procedure/Function Scripts (13.5%) - Include ALL scripts that create procedures and functions. Includes import, export, and delete all data scripts.
· Reports (11%) - Include ALL reports. Please use the CUBE, BIN, and PIVOT clauses where appropriate. Specify the differences in the SQL for each database. You only need to write SQL for one database.
· Request Scripts (11%) - Scripts that make the requested changes to the database structures.
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 3: Database Construction and Processing.

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 #3 - 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

	Cardinality Charts

3 points

Professor, Course, Section, Department, Student
	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

15 points

Professor, Course, Section, Department, Student
	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

	View Script

3 points
	Included correct fields, tables, and filters

AND

Included correct grouping, aggregates, and functions

AND

Included correct subqueries, joining, and unions

AND

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

View was was not titled

OR

Did no use ANSI SQL

OR

SQL were images

	View Script - Trigger - Delete

3 points
	Unassigns a course from a professor


	Unassigns a section from a professor
	Incorrect
	Not completed

	View Script - Trigger - Update

9 points

Professor, Course, Student
	Updates the column in the table and the view
	Implemented logic but did not update table
	Incorrect
	Not completed

	Table Scripts

15 points
Professor, Course, Section, Department, Student
	Tables and columns followed naming practices

AND

Included ALL tables and fields

AND

Included all primary and foreign keys
	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

	Table Scripts - Province Index

3 points
	Implementation impacts performance
	Implementation doesn’t impact performance
	Included a Province column
	Not completed

	Table Scripts - Section Triggers

12 points

Insert, Update, Delete, Unassign Professor
	Implemented trigger correctly
	Implemented trigger with correct logic but incorrect functionality
	Implemented trigger with incorrect logic or no functionality
	Not completed

	Functions - SQL

3 points
	Correctly implemented functions

AND

Included all the SQL differences
	Correctly implemented functions

AND

Didn’t include all the SQL differences
	Incorrectly implemented Grade and Grade Average functions
	Not completed

	Procedure Script - SQL

3 points
	Included returning a query result or cursor with a course input 

AND

Included a cursor and conditional loop(s) to assign 30 students per section
	Included a cursor and conditional loop(s) to assign 30 students per section
	Included 30 Students per section
	Not completed

	Procedure Script -  Differences

3 points
	Included SQL differences for all of the following: SQL Server, Oracle, MySQL
	Included SQL differences for two of the following: SQL Server, Oracle, MySQL
	Included SQL differences for one of the following: SQL Server, Oracle, MySQL
	Not completed

	Database Scripts

9 points

Import, Export, and DeleteAllData
	Included all five tables with the SQL differences
	Included all five tables without specifying the SQL differences
	Included three or four tables
	Not completed

	Query / Reports

15 points

5  top-level queries x 3 points
	Included correct fields, tables, and filters

AND

Included correct grouping, aggregates, and functions

AND

Included correct subqueries, joining, and unions

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

	Request Scripts

9 points

PhoneType, Section, TuitionAmount
	Included correct alter statement for data type and correct update statement for updating the column data
	Included correct alter statement for data type

OR

Included correct update statement for updating the column data
	Included alter statement or update statement
	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.


End of Assignment
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