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History of CS329T 
● Spring 2021, 2022

○ Online course developed during the pandemic, pre-ChatGPT
○ Trust dimensions in model training: explainabilty, fairness, privacy, robustness

● Fall 2023
○ Project-based course to draw on student ideas for using LLMs, post-ChatGPT
○ Emphasis on trust: relevance, groundedness, confidence, calibration, 

uncertainty, explainability, privacy, fairness, toxicity, adversarial attacks
● Fall 2024

○ Increasing sophistication about use of LLMs: from prompting to RAG, agents
○ Emphasis on RAG triad - grounding, context relevance, query relevance - and 

other trust-related measures



Course goal
Learn how to build and evaluate agentic AI systems

● Homework assignments to build and evaluate a sample agentic system

● Quarter-long course project to try out methods and tools in small teams 

Area / Eval Grounding Planning Consistency Tool choice Alignment

Science

Education

Healthcare

Coding

…
Pick at least one row and two columns; use fine-tuning/RAG/agentic workflows to build apps



Outline for today

● Course structure and requirements
○ Topics and projects
○ Schedule and deadlines

● How can we build AI applications?
○ What applications are now possible?
○ What architectures and approaches are needed to build them?

● Sample projects from past years
○ A few examples to help you think ahead
○ Quick online poll on project directions that interest you



Course Structure 



Pace of the course
● Two-week introduction to building and evaluating agentic systems

○ Two-week overview, with one hands-on homework
○ LLMs, Retrieval-Augmented Generation, agents; evaluation criteria

● Week three: choose project directions and teams
○ Present your project proposal in class; feedback from class

● Additional topics
○ Concepts and methods that will help you with your projects
○ Emerging directions and perspectives
○ Multi-modality

● Project presentations and final project fair
○ Mid-term presentations focus on functionality, evaluation approach
○ Final run-through covers evaluation results; project fair to show others



Requirements 
● One two-part homework assignments and quarter-long course project

○ Assignments due in early week of the course

○ Project proposal (week 3), midterm (w 7), review (w 9), fair (week 10)

● Prerequisites: 

○ Introductory Python-based ML class (CS229)

○ Knowledge of deep learning (e.g. CS230, CS231N, etc.) 

○ Familiarity with ML frameworks in Python (scikit-learn, Keras)

● Grade: 70% Project, 15% Homework, 15% Class participation



Course Projects 

● Work in small team: two or possibly three

● Choose an application area
○ Scientific research, healthcare, security, education, or other

● Characterize two or more needs for trustworthiness
○ Identify relevant properties, based on class presentations and concepts

● Develop approach building on methods presented in class
○ Find ways to measure, increase or ensure trustworthiness of AI apps



Additional details
● Class meetings:  Tue/Thur 4:30 - 5:50pm, Lathrop Room 180

● Web page: http://web.stanford.edu/class/cs329t/

● Gradescope: assignment submissions

● Canvas: grades  

● Ed: Announcements, all other communication and class discussion

● Stanford Honor Code 

http://web.stanford.edu/class/cs329t/
https://communitystandards.stanford.edu/policies-and-guidance/honor-code


Building AI 
Applications 
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Who are the founders of TruEra? 2023
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From Prompting LLMs to Agentic AI
Insights, Design Patterns & Evaluation

2023 2025
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An Intermediate Step…
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Generalization Memorization

This overlap is really murky

AI research 
optimizes LLMs for

And actively 
penalizes
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Leave memorization 
to something else

✓ Summarization
✓ Text Embedding
✓ Logical Inference
✓ Planning

MemorizationGeneralization

Focus LLMs on ‘General’ Tasks
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LLMs Need a Knowledge Source

Vector Databases



   Embedding

Enter Retrieval Augmented Generation (RAGs) 

Example: Question Answering ChatBot 

Relevant
Chunks

Query
Embedding

     Question?

   Vector DB

   Completion

     Response

          Query +
           Relevant Chunks



Evaluating RAGs 

Context Relevance
Is the retrieved context 
relevant to the query?

Groundedness
Is the response supported by 

the context?

Answer Relevance
Is the answer relevant to 

the query?

Query

ContextResponse

The RAG Triad
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From RAGs to Agents
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Groundedness

Context Relevance

Answer Relevance



Agent Building Blocks 

● Planning
● Tool Use (incl. web search)

● Reflection
● Memory
● Multi agent collaboration 
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Data Agents Gaining Widespread Adoption

Deep Research Snowflake Intelligence 
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How Do Agents Work? 

GOAL PLAN ACT
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How Do Agents Work Well?

Trustworthy Agents Execute with Goals, Plans and Actions Aligned.



What is Your Agent’s GPA?

GOAL PLAN

ACT

5. Plan Adherence

3. Execution Efficiency

2. Logical Consistency

4. Plan Quality

4

5

2, 
3

4A. Tool Selection

5A. Tool Calling

1. Goal Fulfillment

1

1A. Answer Relevance



Results

• Agent GPA framework implemented in the TruLens open 
source framework 

• Validated on the TRAIL/GAIA dataset and an internal 
dataset for Snowflake Intelligence



Key Result 1 

• The Agent GPA framework provides a systematic way to 
cover a broad range of agent failures 

• In particular, it captures all the 281 agent internal errors on 
our test set split of the TRAIL/GAIA dataset



Key Result 2 

• LLM Judges for measuring Agent GPA show strong 
agreement with human judgments

• TRAIL/GAIA dataset: 
• 94% (264/281) agreement 
• Baseline: TRAIL LLM Judge shows 55% (154/281) agreement

• Snowflake Intelligence: 
• 82% agreement when grading on a 3-point scale 
• 97% agreement when grading on a 2-point scale 



Key Result 3 

• LLM Judges for measuring Agent GPA localize errors with 
strong agreement with human annotations

• TRAIL/GAIA dataset: 
• 85% (240/281) agreement 
• Baseline: TRAIL LLM Judge shows 49% (138/281) agreement
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Hands-on Activity: Build & Evaluate a Data Agent

• Build with LangGraph 

• Evaluate with TruLens

•  Notebook

https://github.com/langchain-ai/langgraph
https://github.com/truera/trulens
https://github.com/truera/trulens/blob/main/examples/quickstart/web-search-agent-evaluation.ipynb


Running Example: Web Research Agent 

● Memory
○ Augmented LangGraph State

● Reflection
○ Performed by Executor/Planner

● Tool Use
○ Web Researcher uses Tavily Tool
○ Charting uses Python Tool

● Planning
○ Performed by Planner

● Multi agent collaboration
○ Coordinated through Planner and Executor

Query: Chart the market cap (in USD) of the top five U.S. banks 
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From Prompting LLMs to Agentic AI
Insights, Design Patterns & Evaluation

2023 2025
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Snowflake is Hiring Interns & Full-time Engineers



Sample Projects 



Chain of Cases  (Jason Goldberg, Pooja Sethi, 2023)  

● Goal of the application
○ Answer queries about US Supreme Court decisions 
○ Provide citations to specific cases so lawyers have quotable precedents

● Trustworthiness requirements
○ Grounding - accurately reflect Supreme Court decisions
○ Interpretability  - identify specific cases that provide basis for the answer

● Background
○ In June 2023, two New York lawyers were sanctioned when they submitted a 

legal brief that included six fake cases (Merken, 2023)
○ The lawyers had used ChatGPT to help prepare their brief 
○ The cases were “hallucinated” by the model and not checked by attorneys



Basic approach
● Construct index once based on shortened overviews

○ Use LLM to condense Supreme Court rulings to shorter overview
○ Build RAG vector database using condensed overviews

● Produce each response to user query in three steps
○ Query index for top k nodes
○ Summarize cases corresponding to retrieved nodes, with query context.
○ Order summaries and use to iteratively refine LLM response.

Report: https://drive.google.com/file/d/11fFvIBmEPoP3r3Fide9M_d5WmxbRcmlp/view?usp=drive_link
Slides: https://docs.google.com/presentation/d/1D9GiGpCPu6Qjoj9_XWubnycG1ORQ9f7kn3DQR9mOS50/edit?usp=sharing

https://drive.google.com/file/d/11fFvIBmEPoP3r3Fide9M_d5WmxbRcmlp/view?usp=drive_link
https://docs.google.com/presentation/d/1D9GiGpCPu6Qjoj9_XWubnycG1ORQ9f7kn3DQR9mOS50/edit?usp=sharing


Querying Strategy: Chain-of-Cases Prompting
3. Response synthesis: order 

summaries and use to iteratively 
refine LLM response.

2. Summarize cases 
corresponding to retrieved 
nodes, with query context.

SUMMARY: 
- Roe v. Wade: This 
landmark case 
involved a challenge to 
state criminal abortion 
legislation in Texas…

SUMMARY: 
- Planned Parenthood 
v. Casey: …

Roe v. Wade, 1972-048 …

Planned Parenthood v. 
Casey, 1992-027 …

Maher v. Roe, 1976-155 …

ANSWER: It is established 
law that women…

N1

N2

Nk

.

.

.

1. Query index for 
top k nodes.

Index

Do women have 
a constitutionally 
protected right 
to an abortion?



Results: Chain-of-Cases gives relevant, grounded responses
Toy Corpus + 

Vanilla Prompt
SCOTUS + 

Vanilla Prompt
SCOTUS + Chain-of-Cases 

Prompting

…whether women have 
a constitutionally 
protected right to an 
abortion is a matter 
that is not definitively 
addressed by the 
Constitution.

…the constitutionality 
of specific abortion 
regulations depends 
on their purpose and 
effect in relation to a 
legitimate state 
interest.

…states are permitted to 
regulate abortion as long 
as the regulations do not 
create an undue burden… 
as clarified in Planned 
Parenthood v. Casey 
(1992-027). 

AR 0.75 0.83 0.97

G 0.76 0.79 1

CR 0.57 0.73 0.66



Agentic Research Planner (Shounak Ray, Harrison Delecki 2024)

● Motivation and Goal
○ Planning new research projects can require significant time and expertise
○ Aim to enable more efficient exploration of research directions

● Methods
○ User provides initial ideas to agentic workflow composed of actor and critic
○ Actor and critic iteratively collect research, propose hypothesis, refine plan
○ Evaluation: RAG trio, alignment to creativity, specificity, completeness

● Results
○ Agentic workflow shows improvement across LLM evaluation metrics



Methodology



Evaluation

● Generate research plans in familiar areas
● RAG evaluation

○ Relevance of retrieved paper context
○ Answer relevance to original query
○ Response groundedness in retrieved paper context

● Qualitative evaluation 
○ LLM judges for creativity, specificity, completeness



Results
● Baselines for comparison

○ Prompt ChatGPT to produce research plans directly
○ One iteration of Actor without Critic feedback

● Results after 10 iterations

Low groundedness may be a proxy for creativity. 
Relevance scores alongwith LLM evaluations marginally improved in agentic 
workflow, indicating the potential benefit of an iterative approach.





Your initial thoughts on projects
● Open the Google doc using 

this QR code    

● Add one or two project ideas

● Include your name, or 
add your name to a project 
someone else already added



Welcome to CS329T 

for 2025 !!


