[CS495/595] Syllabus
CS495/595: TPCS:ML OPS FOR GENERATIVE AI - FALL 2026
 
	Term
	FALL 2026

	Instructor
	Dr. Santosh Kumar Nukavarapu

	Office
	Monarch hall - 2115A

	Email
	snukavar@odu.edu

	Phone
	(757) 683-7759

	Office Hours
	Thursday: 1:30 -2:30 pm

	Course Time
	Tuesday, in-person, 430- 710PM, MHALL 2113

	Attendance
	Not Mandatory

	Pre-requisites
	Knowledge of Python Programming.


 
Course Description:
This course offers a beginner-friendly introduction to MLOps (Machine Learning Operations) concepts specifically designed for Generative AI systems. Students will investigate how to improve the deployment, monitoring, and maintenance of generative AI models in real-world scenarios. The course addresses important topics like as version control, CI/CD pipelines, model repeatability, scalability, and ethical considerations in the context of generative AI workflows. Students will obtain the essential skills required to bridge the gap between generating generative AI models and efficiently operating them in production scenarios through hands-on exercises and basic tools.
 
Course Objectives:
· Students will gain hands-on experience with key MLOps tools and practices.
· They will learn to integrate MLOps workflows with generative AI, from development to deployment and scaling.
Course Delivery Method: 
This course will in-person.
 
Course Structure and Topics
Module #1 – Introduction to Generative AI
· Introduction to Generative AI
· Historical evolution of GenAI
· Current landscape and future directions
· Overview of GenAI use cases (text, vision, multimodal, agents)

Module #2 – Foundations of NLP
· Natural Language Processing fundamentals
· Tokens and tokenization strategies
· Word embeddings (Word2Vec, GloVe, contextual embeddings)

Module #3– Language Models & Attention
· Language modeling fundamentals
· Attention mechanisms
· Transformer architecture
· Autoregressive training of Transformer-based LLMs

Module #4– LLM Architecture & Scaling
· LLM architecture variants (Decoder-only, Encoder-Decoder, MoE)
· Scaling laws in training LLMs
· Training data considerations for large-scale models

Module #5– Image Generation & Diffusion Models
· Image generation overview
· GANs (brief, conceptual)
· CLIP
· Latent Diffusion Models (Stable Diffusion family)

Module #6– Multimodal Foundation Models
· Introduction to multimodal models
· Vision Transformers
· CLIP in depth
· Perceiver IO and generalized multimodal architectures

Module #7 – Training & Alignment of LLMs
· Pre-training vs continued pre-training vs task-specific training
· Chat preparation pipelines
· Reinforcement Learning with Human Feedback (RLHF)
· Parameter-Efficient Fine-Tuning (LoRA, QLoRA, adapters)

Module #8 – LLM Systems & Agentic AI
· Core LLM components
· Compound LLM systems (RAG, tools, memory)
· LLM Agents
· Agentic design patterns:
· Planner–Executor
· Tool-using agents
· Multi-agent collaboration

Module #9– Agentic AI in Practice
· Agent orchestration frameworks (LangChain, CrewAI, AutoGen concepts)
· Tool calling and function execution
· Memory, planning, and reflection
· Agent evaluation and failure modes
· Human-in-the-loop agent systems

Module #10 – Distributed Training at Scale
· Data parallelism
· Model parallelism
· Pipeline parallelism
· Challenges in distributed LLM training
· Libraries and tooling (DeepSpeed, FSDP concepts)

Module #11 – LLMOps: Deployment, Scaling & Monitoring
· Scaling inference for LLMs
· Model serving architectures (batch vs real-time)
· Inference optimization (quantization, KV caching)
· LLM deployment patterns (cloud, edge, hybrid)
· Monitoring, logging, and cost control

Module #12– Production LLMOps & Governance
· End-to-end LLMOps pipelines
· Prompt versioning and experiment tracking
· Evaluation of LLMs and agents
· Security, safety, and governance
· Responsible AI and compliance
· Capstone system architecture review
  
Grading 
Your grade in this class will be based on the following criteria:
	 Discussions (12)
	10%

	Assignments (4) 
	40%

	Labs (Total 12) 
	20%

	Final Project (Max 2-member team)
	30%

	
	


 
The grading scale is as follows (+ and - modifiers will be applied as appropriate):
	Letter Grade
	Percentage

	A
	95-100

	A-
	90-94

	B+
	87-89

	B
	84-86

	B-
	80-83

	C+
	79-68

	D+
	67-61

	F
	<61


 
Late Assignments
Any assignment submitted after its deadline is considered late. The following penalties for late assignments apply:
· 0-24 hours late: -5%
· 25-48 hours late: -10%
· 49-72 hours late: -20%
· after 72 hours not accepted
This time limit includes weekends -- they are counted just like weekdays.
I reserve the right to specify that late submissions will not be accepted for assignments
 
Course Policies
Online and in- person classroom Conduct (Netiquette)
Students are expected to follow good Netiquette rules. Netiquette is the accepted behavior for online and in-person participation.  The following is a list of general guidelines for this course:
· Check your grammar and spelling
· Keep your comments focused on the topic
· Strive to write succinctly and clearly
· Share your knowledge and include supportive evidence for your comments
· Do not use all capital letters as that is viewed as shouting
· Avoid flaming—disrespectful language is unacceptable
Course Disclaimer
Every attempt is made to provide a syllabus that is complete and that provides an accurate overview of the course. However, circumstances and events may make it necessary for the instructor to modify the syllabus during the semester. This may depend, in part, on the progress, needs, and experiences of the students. 
 
University Policies
University Policies
Honor Pledge
"I pledge to support the honor system of Old Dominion University. I will refrain from any form of academic dishonesty or deception, such as cheating or plagiarism. I am aware that as a member if the academic community, it is my responsibility to turn in all suspected violators of the honor system. I will report to Honor Council hearings if summoned."  By attending Old Dominion University you have accepted the responsibility to abide by this code. This is an institutional policy approved by the Board of Visitors. For more information please visit Honor Council
Educational Accessibility
Old Dominion University is committed to ensuring equal access to all qualified students with disabilities in accordance with the Americans with Disabilities Act. The Office of Educational Accessibility (OEA) is the campus office that works with students who have disabilities to provide and/or arrange reasonable accommodations.
If you experience a disability which will impact your ability to access any aspect of my class, please present me with an accommodation letter from OEA so that we can work together to ensure that appropriate accommodations are available to you.
If you feel that you will experience barriers to your ability to learn and/or testing in my class but do not have an accommodation letter, please consider scheduling an appointment with OEA to determine if academic accommodations are necessary.
The Office of Educational Accessibility is located at 1021 Student Success Center and their phone number is (757)683-4655. Additional information is available at the OEA Website.
University Email Policy
The Old Dominion University e-mail system is the official electronic mail system for distributing course-related communications, policies, announcements and other information. A University e-mail user ID and password are necessary for authentication and access to numerous electronic resources (Blackboard, faculty websites, etc.).
Withdrawal
A syllabus constitutes an agreement between the student and the course instructor about course requirements. Participation in this course indicates your acceptance of its teaching focus, requirements, and policies. Please review the syllabus and the course requirements as soon as possible. If you believe that the nature of this course does not meet your interests, needs or expectations, if you are not prepared for the amount of work involved - or if you anticipate that the class meetings, assignment deadlines or abiding by the course policies will constitute an unacceptable hardship for you - you should drop the class by the drop/add deadline, which is located in the ODU Schedule of Classes. For more information, please visit the Office of the University Registrar.
Student Acknowledgement
“I, _______________ , have completely read this syllabus and understand and agree to the course requirements”. 
 

