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	Knight Foundation School of Computing and Information Sciences

	Course Title:  Database Management
	Date: 01/15/2026   




	

	Course Number:  COP 4710

Number of Credits: 3

	Subject Area: Computer Systems


	Catalog Description:
Logical aspects of databases including Relational, Entity-Relationship, and Object-Oriented data models, database design, SQL, relational algebra, tuple calculus, domain calculus, and physical database organization. This course will have additional fees. Prerequisite:  COP 3337 OR COP 3804

	Textbook: Fundamentals of Database Systems, 7th Edition
                  Elmasri and Navathe
                  Addison Wesley (ISBN: 0-13-397077-9)

	References: Database Management Systems, 3rd Edition
                     Ramakrishnan and Gehr
                     McGraw Hill (ISBN: 0072465638)

	Prerequisites Courses:  COP 3337 OR COP3804


	Corequisites Courses: 




Type:  Required for CS (Systems group)

Prerequisites Topics:

· Function call/return, recursion
· Sequential, random access, index files
· Linked list, indexing, hash tables

Course Outcomes:

1. Explain database management systems concepts and their applications (Understand)
2. Compare various database architecture models (Evaluate)
3. Create conceptual schemas for real-world scenarios (Create)
4. Apply normalization concepts to design relational schemas (Apply)
5. Validate SQL queries generated by generative AI tools to ensure best practices of database design (Evaluate)
6. Analyze queries using relational algebra (Analyze)
7. Implement databases in an enterprise DBMS. (Apply)
8. Create database-driven applications by employing generative AI tools. (Create)

Relationship between Course Outcomes and Program Outcomes	

	
	BS in CS: Program Outcomes
	Course Outcomes

		a)
	Demonstrate proficiency in the foundation areas of Computer Science including mathematics, discrete structures, logic and the theory of algorithms



	1

		b)
	Demonstrate proficiency in various areas of Computer Science including data structures and algorithms, concepts of programming languages and computer systems.



	2,3,4,5,6

		c)
	Demonstrate proficiency in problem solving and application of software engineering techniques



	7

		d)
	Demonstrate mastery of at least one modern programming language and proficiency in at least one other.



	

		e)
	Demonstrate understanding of the social and ethical concerns of the practicing computer scientist.



	

		f)
	Demonstrate the ability to work cooperatively in teams.



	

		g)
	Demonstrate effective communication skills.



	









Assessment Plan for the Course & how Data in the Course are used to assess Program Outcomes

	Student and Instructor Course Outcome Surveys are administered at the conclusion of each offering, and are evaluated as described in the School’s Assessment Plan:
https://abet.cs.fiu.edu/csassessment/






Outline
	Topic
	Number of Lecture Hours
	Outcome(s)

	Information Systems
• Information storage and retrieval
• Information capture and representation
• Information privacy, integrity, security, and preservation
• Scalability and efficiency
	3
	1

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Database Systems
• History and motivation for database systems
• Components of database systems
• DBMS functions
• Database architecture and data independence
• Use of a database query language
• Generating examples of DBMS functions or architectures using GenAI tools
	4
	2, 8

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Data Models
• Conceptual models (E-R, semantic, UML)
• Relational data model
• Object-oriented model
• Object-relational model
	4.5
	3

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Relational Databases
• Mapping conceptual schema to relational schema
• Entity and referential integrity
• Relational algebra
	6
	3, 4, 6

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Database Query Languages
• Overview of database languages
• SQL (DDL, DQL, DML, constraints, integrity)
• Validating and refining SQL queries produced by GenAI tools against best-practice design principles
• Embedding SQL queries in a procedural language
• Stored procedures

	8
	5, 7, 8

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Relational Database Design
• Functional dependency
• Normal forms (1NF → BCNF)
• Multivalued dependency (4NF)
• Join dependency (PJNF, 5NF)
	6
	4

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Physical Database Design & Query Processing
• Index structures: hash, B-trees
• Files with variable-length records
• Query optimization basics
• Database tuning
• Using GenAI-generated code snippets to explore indexing and optimization strategies in sample applications
• Creating application-embedded SQL components with GenAI-assisted code generation
	6
	6 – 8 

	
	
	

	
	
	

	
	
	

	
	
	



Tentative Weekly Schedule
	Week
	Topics
	Course Outcome(s)

	1
	Introduction to Information Systems Information Storage & Retrieval Data Capture, Representation, Privacy, and Integrity
	1

	2
	Scalability and Efficiency in Information Systems Overview of Database Systems Motivation for Using DBMS
	1, 2

	3
	Components of Database Systems DBMS Functions Database Architecture & Data Independence
	2

	4
	Conceptual Data Modeling Entity–Relationship (ER) Model Semantic & UML Models
	3

	5
	Relational Data Model Object-Oriented & Object-Relational Models Conceptual-to-Logical Design
	3

	6
	Mapping Conceptual Schemas to Relational Schemas Entity & Referential Integrity Constraints
	3, 4

	7
	Relational Algebra Basic Operations and Query Formulation
	6

	8
	Overview of Database Query Languages SQL Basics: DDL, DML, and DQL
	5, 7

	9
	Advanced SQL Queries Constraints, Views, and Integrity Enforcement
	5

	10
	Validating & Refining SQL Generated by GenAI Tools Best Practices in SQL Design
	5

	11
	Embedding SQL in Procedural Languages Stored Procedures & Database APIs
	7, 8

	12
	Functional Dependencies Normalization: 1NF, 2NF, 3NF, BCNF
	4

	13
	Advanced Normal Forms 4NF, 5NF, Multivalued & Join Dependencies
	4

	14
	Physical Database Design Index Structures: Hashing & B-Trees
	6

	15
	Query Processing & Optimization Database Tuning and Performance
	6

	16
	Database-Driven Application Development GenAI-Assisted Database Applications Course Review & Integration
	7, 8



Course Outcomes Emphasized in Laboratory Projects / Assignments
	
	Outcome
	Number of Weeks

	1
	Conceptual schema design
                                               Outcome: 3
	2

	2
	Database query design (relational algebra)
                                               Outcomes: 5
	2

	4
	Mapping a conceptual schema to a relational schema
                                               Outcomes: 4
	2

	5
	Embedding SQL queries in an application program
                                               Outcomes: 7, 8
	4



Oral and Written Communication:
No significant coverage

Social and Ethical Implications of Computing Topics
No significant coverage
	Approximate number of credit hours devoted to fundamental CS topics


	Topic
	Core Hours
	Advanced Hours

	Algorithms:

	
	1.0

	Software Design:

	

	0.5

	Computer Organization and Architecture:
	

	


	Data Structures:

	
	0.5

	Concepts of Programming Languages:
	
	1.0




Theoretical Contents
	Topic
	Class time

	Set theory
	0.5

	Predicate calculus
	0.5





Problem Analysis Experiences
	1.
	Conceptual schema design





Solution Design Experiences
	1.
	Mapping a conceptual schema to a relational schema

	2.
	Design of database queries



The Coverage of Knowledge Units within Computer Science Body of Knowledge[footnoteRef:1] [1: See https://www.acm.org/binaries/content/assets/education/cs2013_web_final.pdf  for a description of Computer Science Knowledge units] 

	Knowledge Unit
	Topic 
	Lecture Hours 

	IM1
	Information storage & retrieval; capture & representation; privacy, integrity, security, and preservation; Scalability and efficiency
	3

	IM2
	Database system, database architecture, data independence, DBMS functions
	4

	IM3
	Conceptual models: E-R, semantic, UML,
relational, object-oriented, object-relational 
	4

	IM4
	Conceptual schema to relational schema, integrity constraints, relational algebra and calculus
	8

	IM5
	SQL: definition, retrieval, update, and integrity queries; embedding queries in a procedural language
	8

	IM6
	Relational database design: functional dependencies, normal forms, multivalued and join dependencies
	6

	IM9
	Indexed files, hashed files, B-trees, files with variable length records, database efficiency and tuning
	4



Proposed Grading Scheme  
	Category  
	Weight  

	Project, Homework Assignments
	60%  

	Quizzes and Exams 
	40%  

	Total  
	100%  


Proposed Letter Grade Scale 
	Letter Grade
	Percentage Range
	Letter Grade
	Percentage Range

	A
	95 or above
	C+
	70 – 74.99

	A-
	90 – 94.99
	C
	65 – 69.99

	B+
	85 – 89.99
	D
	60 – 64.99

	B
	80 – 84.99
	F
	59.99 or below

	B-
	75 – 79.99
	
	



Sample Assignments
Assignment 1: SQL Query Validation with GenAI
Objective: Evaluate and validate SQL queries generated by GenAI tools
Task: You are provided with a relational schema for a university database (Students, Courses, Enrollments). Use a GenAI tool (ChatGPT, Claude, etc.) to generate SQL queries for three specific requirements (e.g., "Find all students enrolled in more than three courses").
For each generated query:
1. Execute it against the provided sample database
2. Verify the results are correct
3. Identify any errors, inefficiencies, or violations of best practices
4. Write a brief paragraph (100-150 words) explaining what the AI did well and what needed correction
Deliverable: Document with three queries, execution results, and your evaluation commentary
Sample Rubric
Total Points: 100
Part 1: Query Generation and Execution (45 points)
	Criteria
	Excellent (15 pts)
	Good (12 pts)
	Satisfactory (9 pts)
	Needs Improvement (6 pts)

	Query 1: Generation & Execution
	The query is correctly generated, properly executed, and produces accurate results
	The query is correct, primarily with minor syntax issues, and produces correct results
	The query has some errors, but executes with modifications
	The query has significant errors or doesn't execute

	Query 2: Generation & Execution
	The query is correctly generated, properly executed, and produces accurate results
	The query is correct, primarily with minor syntax issues, and produces correct results
	The query has some errors, but executes with modifications
	The query has significant errors or doesn't execute

	Query 3: Generation & Execution
	The query is correctly generated, properly executed, and produces accurate results
	The query is correct, primarily with minor syntax issues, and produces correct results
	The query has some errors, but executes with modifications
	The query has significant errors or doesn't execute


Part 2: Analysis and Evaluation (45 points)
	Criteria
	Excellent (15 pts)
	Good (12 pts)
	Satisfactory (9 pts)
	Needs Improvement (6 pts)

	Query 1: Evaluation Commentary
	Insightful analysis (100-150 words) identifying strengths, weaknesses, inefficiencies, and best practice violations with specific examples
	Good analysis identifying most key issues with some specific examples
	Fundamental analysis mentions some issues but lacks depth or specificity
	Superficial analysis missing critical issues or too brief (<100 words)

	Query 2: Evaluation Commentary
	Insightful analysis (100-150 words) identifying strengths, weaknesses, inefficiencies, and best practice violations with specific examples
	Good analysis identifying most key issues with some specific examples
	Fundamental analysis mentions some issues but lacks depth or specificity
	Superficial analysis missing critical issues or too brief (<100 words)

	Query 3: Evaluation Commentary
	Insightful analysis (100-150 words) identifying strengths, weaknesses, inefficiencies, and best practice violations with specific examples
	Good analysis identifying most key issues with some specific examples
	Fundamental analysis mentions some issues but lacks depth or specificity
	Superficial analysis missing critical issues or too brief (<100 words)


Part 3: Documentation and Presentation (10 points)
	Criteria
	Points
	Description

	Document Organization
	5
	Clear structure with labeled sections for each query; execution results are correctly formatted and easy to read

	Technical Accuracy
	3
	Correct identification of errors, inefficiencies, and best practices; demonstrates understanding of SQL concepts.

	Writing Quality
	2
	Clear, professional writing with proper grammar and technical terminology



Assignment 2: Prompt Engineering for Database Applications
Objective: Create and refine database-driven applications using GenAI
Task: Develop a simple Python application that connects to a MySQL database and performs CRUD operations (Create, Read, Update, Delete) on a "Books" table.
1. Use a GenAI tool to generate the initial code by providing detailed prompts
2. Test the generated code and document any issues
3. Iteratively refine your prompts to improve the code quality
4. Submit your final working application with a reflection document that includes: 
· Your initial and refined prompts
· Problems encountered with AI-generated code
· How you corrected or improved the code
Deliverable: Python script + 1-page reflection document showing your prompt engineering process
Sample Rubric
Total Points: 100
Part 1: Python Application Functionality (40 points)
	Criteria
	Excellent (10 pts)
	Good (8 pts)
	Satisfactory (6 pts)
	Needs Improvement (4 pts)

	Create Operation
	Fully functional with proper error handling and input validation
	Works correctly with basic error handling
	Works but lacks error handling or validation
	Incomplete or has significant bugs

	Read Operation
	Fully functional with proper error handling; displays results clearly
	Works correctly with basic error handling
	Works but lacks error handling or formatting
	Incomplete or has significant bugs

	Update Operation
	Fully functional with proper error handling and input validation
	Works correctly with basic error handling
	Works but lacks error handling or validation
	Incomplete or has significant bugs

	Delete Operation
	Fully functional with proper error handling and confirmation
	Works correctly with basic error handling
	Works but lacks error handling or confirmation
	Incomplete or has significant bugs


Part 2: Code Quality (20 points)
	Criteria
	Points
	Description

	Database Connection Management
	8
	Proper connection establishment, closing, and resource management; uses context managers or appropriate error handling.

	Code Organization
	7
	Well-structured code with functions/methods; follows Python best practices and naming conventions.

	Comments and Documentation
	5
	Clear comments explaining key sections; includes docstrings for functions


Part 3: Reflection Document (35 points)
	Criteria
	Excellent
	Good
	Satisfactory
	Needs Improvement

	Initial Prompts (10 pts)
	10: Detailed initial prompts clearly documented; shows thoughtful approach to prompt design
	8: Initial prompts documented with reasonable detail
	6: Basic documentation of initial prompts
	4: Incomplete or unclear initial prompt documentation

	Refined Prompts (10 pts)
	10: Shows clear evolution of prompts with specific improvements; demonstrates learning from iterations
	8: Shows prompt refinement with some improvements
	6: Limited prompt refinement demonstrated
	4: Minimal or no refinement shown

	Problems Identified (10 pts)
	10: Comprehensive identification of issues with AI-generated code; explains root causes and implications
	8: Identifies major issues with reasonable explanations
	6: Identifies some issues but lacks depth
	4: Superficial problem identification

	Corrections & Improvements (5 pts)
	5: Clearly explains all corrections made with justification; demonstrates understanding of database programming principles
	4: Explains most corrections adequately
	3: Basic explanation of some corrections
	2: Minimal explanation of corrections


Part 4: Presentation and Documentation (5 points)
	Criteria
	Points
	Description

	Document Quality
	3
	Well-organized reflection document (approximately 1 page); clear sections for prompts, problems, and corrections

	Writing Quality
	2
	Professional writing with proper grammar; technical concepts explained clearly





6

