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Course Title: Component-Based Software Development            Date: 04/16/2024	

	Course Number: COP 4814

Number of Credits: 3

	Subject Area: Programming
	Type: Core Course for BS in IT (Software Track) and Elective for BS in IT

	Catalog Description: Software development with a focus on API design, secure data exchange, and project collaboration. Learn to construct and deploy scalable web components using databases in cloud environments.  Prerequisites: (COP4703 or COP4710) and CGS4854



	Textbooks: Flask Web Development: Developing Web Applications with Python by Miguel Grinberg ISBN 978-1491991732 Publisher: O'Reilly Media, Inc. Or Learning React: Functional Web Development with React and Redux by Alex Banks and Eve Porcello.  ISBN 978-1491954621 Publisher:‎ O’reilly & Associates Inc; 1st edition

	References (for further reading): Python Crash Course by Eric Matthes. Publisher: ‎ No Starch Press; 2nd edition Or Eloquent JavaScript: A Modern Introduction to Programming by Marijn Haverbeke. Publisher: No Starch Press; 3rd edition.




	Prerequisites Courses: (COP 4703 or COP4710) and CGS4854

	Corequisite Courses:  



Prerequisites Topics:
1. Programming fundamentals
2. Familiarity with HTML
3. Web development basics: A foundational knowledge of HTML, CSS, and basic scripting language.
4. Introductory knowledge of creating web applications
5. Database concepts

Course Outcomes:
1. Remember - Recall the syntax and structure of JSON and XML documents.
2. Understand - Comprehend the functionalities and use-cases of different web application frameworks.
3. Apply - Implement web technologies such as HTML forms and APIs in the creation of functional web applications.
4. Analyze - Evaluate the security vulnerabilities in web applications and APIs to implement effective security measures.
5. Evaluate - Critique and select appropriate frameworks and technologies for specific project requirements.
6. Create - Develop a full-stack application demonstrating cohesive integration of front-end, back-end, and database components.
7. Deploy - Manage the full-stack application through a version control system and host it on a cloud platform.


Association between Student Outcomes and Course Outcomes	

	BS in Computing: Student Outcomes
Graduates of the program will have an ability to:
	Course Outcomes

		1)
	Analyze a complex computing problem and to apply principles of computing and other relevant disciplines to identify solutions.



	2,4,5

		2)
	Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.



	3,5,6,7

		3)
	Communicate effectively in a variety of professional contexts.



	6,7

		4)
	Recognize professional responsibilities and make informed judgments in computing practice based on legal and ethical principles.



	4

		5)
	Function effectively as a member or leader of a team engaged in activities appropriate to the program’s discipline.



	6,7

	
Program Specific Student Outcomes
	

		6)
	Apply computer science theory and software development fundamentals to produce computing based solutions. [CS]



	3,6,7

		7)
	Apply security principles and practices to maintain operations in the presence of risks and threats. [CY]



	4

		8)
	Use systemic approaches to select, develop, apply, integrate, and administer secure computing technologies to accomplish user goals. [IT]



	2,5



Assessment Plan for the Course and how Data in the Course are used to assess Student 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.cis.fiu.edu/







Outline

	Week
	Topic
	Outcomes

	1
	Programming Review
	1, 2

	2
	JSON
	1, 2

	3
	XML
	1, 2

	4
	Flask
	2, 5, 6, 7

	5
	React 
	2, 5, 6, 7

	6
	HTML
	2, 3

	7
	APIs
	3, 4, 5, 6, 7

	8
	Relational (SQL) Databases
	2, 3, 6, 7

	9
	Non-Relational (NoSQL) Databases
	2, 3, 6, 7

	10
	API Development: Planning, Implementation
	3, 6, 7

	11
	API Development: Implementation, Testing
	3, 6, 7

	12
	Web Security
	3, 4

	13
	Version Control, Github
	3, 5, 6, 7

	14
	Cloud Deployment
	3, 4, 5, 6, 7

	15
	Cloud Service Providers
	3, 4, 5, 6, 7

	16
	Final Exam
	1-7




Recommendations for Technologies and Frameworks

 Note: The instructor may choose which technology to use. Two options are presented below:
	Feature/Technology
	Python (Flask)
	JavaScript (React)

	Type
	Microframework
	Library for building UIs

	Primary Use
	Building web servers and APIs
	Building user interfaces

	Learning Curve
	Moderate
	Steep (JSX and state management)

	Performance
	Good for small to medium applications
	High performance, especially in DOM-manipulating applications

	Form Handling
	Flask-WTF, WTForms (extensions for Flask that simplify form creation and validation)
	Forms can be managed via state and props, requires more manual setup

	Use Case Examples
	API backends, simple web pages, microservices
	Single-page applications, complex UIs, web/mobile applications

	Ecosystem
	Rich set of extensions like Flask-Login, Flask-SQLAlchemy
	Numerous libraries and tools like Redux, Next.js, Gatsby

	Deployment
	Typically deployed on servers with WSGI, flexible hosting options
	Often bundled and served as static files, can be server-side rendered


Suggested Performance Measures for Evaluation

	Assignment
	Points Each
	Total Points
	Percentage of Final Grade

	Quizzes (11-Drop-1)
	10
	100
	10%

	Homework Assignments (3)
	100
	300
	20%

	Exam 1
	100
	100
	20%

	Exam 2
	100
	100
	20%

	Class Project
	100
	100
	30%

	TOTAL
	100%


	Letter Grade Distribution Table

	Letter
	Range%
	Letter
	Range%
	Letter
	Range%

	A
	93 or above
	B
	82 - 85.9
	C
	70 - 73.9

	A-
	90 - 92.9
	B-
	78 - 81.9
	D
	60 - 69.9

	B+
	86 - 89.9
	C+
	74 - 77.9
	F
	less than 60



Description of Possible Homework Activities

Homework 1 Sample: API Consumption
Description: Students will select and consume a public REST API to create a small application that fetches and displays data dynamically. The application should handle API requests, process JSON data, and present it in a user-friendly format. The choice of API can range from weather data, social media feeds, to public databases.

Description of Possible Rubric:
	Criteria
	Excellent (80-100%)
	Good (60-79%)
	Satisfactory (40-59%)
	Needs Improvement (0-39%)

	Functionality
	Perfectly fetches and displays data, dynamic updates
	Correctly fetches and displays data with minor issues
	Fetches and displays data with some functionality missing
	Fails to fetch or display data correctly

	Error Handling
	Excellent error handling, clear user notifications
	Adequate error handling with some user guidance
	Minimal error handling, vague notifications
	No error handling, confusing user experience

	Code Quality
	Clean, well-organized, and thoroughly commented
	Well-organized with some comments
	Some organization issues, minimal comments
	Poor organization, lack of comments

	UI Design
	Intuitive and visually appealing UI
	Functionally appropriate but average UI
	Usable UI but lacks appeal
	Poor UI design and user experience



Homework 2 Sample: Database Integration
Description: Students are to create a contact book program with search functionality. Besides adding, viewing, and deleting contacts, users should be able to search for contacts based on any field (name, phone, or email) and receive a list of matching results.

Description of Possible Rubric:
	Criteria
	Excellent (80-100%)
	Good (60-79%)
	Satisfactory (40-59%)
	Needs Improvement (0-39%)

	Schema Design
	Schema perfectly reflects all business requirements
	Schema reflects most requirements with minor issues
	Schema covers basic requirements with gaps
	Schema does not effectively reflect business needs

	CRUD Functionality
	All CRUD operations implemented flawlessly
	CRUD operations mostly correct, minor bugs
	CRUD operations partially implemented
	Major issues with CRUD operations

	Integration
	Seamless integration with backend
	Good integration, minor issues
	Adequate integration, noticeable issues
	Poor integration, dysfunctional application

	Documentation
	Comprehensive and clear documentation
	Good documentation, minor omissions
	Basic documentation, lacks detail
	Insufficient or unclear documentation



Class Project Sample: Full-Stack Web Application Development
Description: In groups, students will develop a full-stack web application that integrates frontend technologies, backend server, API, and a database. The project should include user authentication, data manipulation through a frontend interface, and server-side logic. The application should be deployed to a cloud service, showcasing all skills learned throughout the course.

Description of Possible Rubric:
	Criteria
	Excellent (80-100%)
	Good (60-79%)
	Satisfactory (40-59%)
	Needs Improvement (0-39%)

	Project Design and Planning
	Comprehensive design, effective planning
	Good design, adequate planning
	Basic design and planning, some flaws
	Poor design and planning

	Functionality and Completeness
	All components integrated and fully functional
	Most components work well, minor issues
	Some components not fully functional
	Many components dysfunctional

	Security Implementation
	All security measures excellently implemented
	Most security measures in place, minor issues
	Basic security measures, some vulnerabilities
	Lacks critical security measures

	Collaboration and Version Control
	Excellent teamwork and use of version control
	Good teamwork, adequate version control
	Some teamwork, minimal version control use
	Poor teamwork and version control usage

	Deployment and Presentation
	Successful cloud deployment, excellent presentation
	Mostly successful deployment, good presentation
	Partially successful deployment, adequate presentation
	Failed deployment, poor presentation

	Code Quality and Documentation
	Code is exemplary and well-documented
	Code quality is good with some documentation
	Code is passable, documentation lacking
	Poor code quality and documentation



Course Outcomes Emphasized in Laboratory Projects / Assignments

	Course Outcome
	Weeks Dedicated (Estimate)

	Remember - Recall the syntax and structure of JSON and XML documents.
	1 week

	Understand - Comprehend the functionalities and use-cases of different web application frameworks.
	2 weeks

	Apply - Implement web technologies such as HTML forms and APIs in the creation of functional web applications.
	3 weeks

	Analyze - Evaluate the security vulnerabilities in web applications and APIs to implement effective security measures.
	2 weeks

	Evaluate - Critique and select appropriate frameworks and technologies for specific project requirements.
	2 weeks

	Create - Develop a full-stack application demonstrating cohesive integration of front-end, back-end, and database components.

	3 weeks

	Deploy - Manage the full-stack application through a version control system and host it on a cloud platform.
	1 week



Oral and Written Communication

	Course Outcome
	Oral Communication
	Written Communication

	Remember - Recall the syntax and structure of JSON and XML documents.
	None
	Lab Reports

	Understand - Comprehend the functionalities and use-cases of different web application frameworks.
	None
	Lab Reports

	Apply - Implement web technologies such as HTML forms and APIs in the creation of functional web applications.
	None
	Lab Reports, Code Documentation

	Analyze - Evaluate the security vulnerabilities in web applications and APIs to implement effective security measures.
	None
	Lab Reports

	Evaluate - Critique and select appropriate frameworks and technologies for specific project requirements.
	None
	None

	Create - Develop a full-stack application demonstrating cohesive integration of front-end, back-end, and database components.
	Project Presentations
	Project Documentation

	Deploy - Manage the full-stack application through a version control system and host it on a cloud platform.

	None
	Final Report



Social and Ethical Implications of Computing Topics

No significant coverage

Estimate of Curriculum Category Content (credit hours)

	

	IT Area
	Fundamental
	Core
	Advanced

	Human computer interaction
	
	
	

	Information management
	
	
	

	Web systems and technologies
	1.0
	
	

	System administration and maintenance
	
	
	

	Programming
	1.0
	
	

	Networking
	
	
	

	Project Management: Information assurance and security
	
	0.5
	

	Project Management: System integration and architecture
	
	0.5
	



