TCSS 446 Model Syllabus
Approved (March 2022)
Course Title
Database Systems Internals
Catalog Description
Covers the internals of a database system and the principles of building a database engine, including buffer management, query execution and optimization, and transaction management. Provides hands-on experience on the internals of one of the commercial database management systems as a case study. Prerequisite: minimum grade of 2.0 in TCSS 445
Preconditions
· Proficiency in basic database system design and understanding of basic database system implementation techniques.
· Ability to write SQL statements is required.
· Prior experience with programming languages such as C/C++/C#/Java. Students with no programming experience should not take this course.
Student Learning Goals (to be added to syllabus handed out to students)
Upon successful completion of this course, students will be able to:	
· Explain the internals of database systems.
· Develop algorithms inside a database engine.
· Analyze the query plan generation of database systems.
· Work with the internals of a commercial database system, e.g., Microsoft SQL Server.

CSS Degree Student Learning Outcomes that this course contributes to (to be added to syllabus handed out to students)
[bookmark: _heading=h.30j0zll]
B. Design, implement, and evaluate a computing-based solution to meet a given set of computing requirements in the context of the program’s discipline.
C. Communicate effectively in a variety of professional contexts.
F. Apply computer science theory and software development fundamentals to produce computing-based solutions.

UWT Student Learning Goals that this course contributes to (to be added to syllabus handed out to students)
Inquiry and Critical Thinking
Students will acquire skills and familiarity with modes of inquiry and examination from diverse disciplinary perspectives, enabling them to access, interpret, analyze, quantitatively reason, and synthesize information critically.
Communication/Self-Expression
Students will gain experience with oral, written, symbolic and artistic forms of communication and the ability to communicate with diverse audiences. They will also have the opportunity to increase their understanding of communication through collaboration with others to solve problems or advance knowledge.
Topics Covered
· DBMS Architecture
· Data storage
· Buffer Management
· Indexing
· Query Execution
· Query Optimization
· Transaction Management (Concurrency Control and Recovery )
· Parallel and Distributed Databases
· Data Streaming
· A case study of a commercial database management system
Additional Information
This course is an advanced level computer science elective in database systems. The course studies the internals of a database system and explores key topics in database research. The course also gives a hands-on experience on the internals of one of the commercial database management systems (DBMSs) as a case study. 
The objective of the course is to give the student a first step towards a career in database systems programming. It also broadens the scope of the student in core database research. The topics in this course include (but are not limited to) data storage, buffer management, query processing, query optimization, transaction management, recovery and concurrency control, and data streaming. We will dive into the internals of Microsoft SQL Server as an example commercial database management system. 
Getting ready for the BIG DATA wave, this course covers the basics and the principles of building a database engine. Familiarity with using database systems is expected. 
[bookmark: bookmark=id.1fob9te]Readings
Suggested Textbook : “Database Systems: The Complete Book”, H. Garcia-Molina, J.D. Ullman, and J. Widom; Prentice Hall, 2008
The instructor(s) will provide additional textbook and reading materials.
Sample Schedule
	Week 
	Topic
	Readings

	1
	DBMS Architecture
	- Textbook chapter 1
- Anatomy of a Database System, J. M. Hellerstein and M. Stonebraker

	
	
	

	2
	Data storage
Buffer Management
	Textbook chapter 11

	
	
	

	3
	Indexing
	Textbook chapter 13


	
	
	

	4
	Query Execution
	Textbook chapter 15 



	
	
	

	5
	Query Optimization
	- Textbook chapter 16
- Query Optimization, Y. E. Ioannidis. http://www.cs.uoi.gr/~pitoura/grdb01/ioannidis.pdf

	
	
	

	6
	Transactions: Concurrency Control
	Textbook chapter 18



	
	
	

	7
	Transactions: Recovery
	Textbook chapter 17


	
	
	

	8
	Parallel and Distributed Databases
	- Textbook chapter 19
- Parallel Query Execution in SQL Server, C. Freedman

	
	
	

	9
	Data Streaming
	- An Introduction to Data Streams; Data Streams: Models and Algorithms, C. C. Aggarwal
- Consistent Streaming Through Time: A Vision for Event Stream Processing , R. S. Barga, J. Goldstein, M. H. Ali, M. Hong

	
	
	

	10
	Course wrap-up and a Quiz
	



