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First-week Survey due Thursday

• Form groups based on schedule availability.
• This is ridiculously important.

• Identify experience and working styles.

• Participation point

• Posted to gradescope, we will also post on slack.



Large Language Models 
(LLMs)
A very, very, quick introduction



a wide range of technologies, strategies, and 
algorithms for machines to mimic human 
intelligence

subset of AI focused on the idea that machines 
can learn from observations or data 

specialized subset of ML that uses neural 
networks with many layers (mimics the neural 
networks of the human brain)LLM

advanced deep learning models designed to comprehend, 
generate, and manipulate human language 4



Large Language Models

• Language Modeling: Learning to predict the probability of word 
sequences.
• Input: Text sequence
• Output: Most likely next word

P(Eduardo, loves, his, cat) =  0.02 
P(Eduardo, cat, loves, his ) =  0.0001 
P(Eduardo, hates, his, cat  ) =  0.00001 

Syntactic knowledge 

Semantic knowledge 



Large Language Models

• Language Modeling: Learning to predict the probability of word 
sequences.

• LLMs are… large
• GPT-3 had 175B parameters
• GPT-5 / Fable 5 are estimated to have ~ 5 to 50 Trillion 

• Pre-trained with up to a PB of Internet text data
• Massive financial and environmental cost



Large Language Models

• Language Modeling: Learning to predict the probability of word 
sequences.

• Probability distribution of a sequence of words
P(Eduardo, loves, his, cat) = P(cat|Eduardo, loves, his) P(Eduardo, loves, his)

= P(cat|Eduardo, loves, his) P(his|Eduardo, loves) P(Eduardo, loves)
= P(cat|Eduardo, loves, his) P(his|Eduardo, loves) P(loves|Eduardo)P(Eduardo)

• Generative Models



Large Language Models

• Autoregressive Generative Models

Eduardo loves his

Chickens 0.99

Wife 0.9

Job 0.85

Cat 0.8

… < 0.8

Eduardo 
loves his
chickens



Language Models are Pre-trained

• Only a few people have resources to train LLMs
• Access through API calls

• OpenAI, Google Vertex AI, Anthropic, Hugging Face

• We will treat it as a black box that can make errors!



LLMs are far from perfect

• Hallucinations
• Factually Incorrect Output

• High Latency
• Output words generated one at a time
• Larger models also tend to be slower

• Output format
• Hard to structure output (e.g. extracting date from text)
• Some workarounds for this (later)



Agentic AI

• What’s an AI Agent?
“AI-Powered software that accomplishes a goal”  

- Dharmesh Shah
• Agentic AI systems use multi-step workflows (loops) that 

combine one or more LLM calls, tool use, and human 
input to accomplish tasks autonomously.

Language 
Detection Text TranslationPost Output



From workflows to agents

• A workflow specifies what happens and in what order
• Example:

Good for:
• Repeatability, less improvisation
• Reliability and predictability
• Safety and control

Read Issue Search File Edit File Run Test Create PR



From workflows to agents

Goal Plan

Act

Observe

Result

Repeat until done

Good for:

● Adaptation to unexpected 
situations

● Tasks where the best path is 
unknown

● Exploration and problem solving

Given a goal, the agent determines 
the sequence.



AI-Assisted Coding



Activity: 

Discuss with the person next to you:

• One recent example where AI successfully helped you 
create software or write code.

• One recent example where AI-assisted software 
development failed or produced a poor result for you.





Evolution of assisted coding (pre-GPT)

1970 1980 1990 202020102000

Interlisp’s 
DWIM / 

Interactive IDE
1966

Cornell Program 
Synthesizer:  

syntax-directed 
editing
1979

Interlisp 
awarded ACM 

Software 
System Award

1992
GPT-2

emacs: the best 
IDE was born

1975

Microsoft 
introduces 
IntelliCode

2018

JetBrains 
launches IntelliJ 

IDEA
2000



Code Generation with LLMs

• Code is a language
• LLMs can learn programming patterns from source code.

• Scaling unlocked stronger code generation
• Larger models could generate increasingly complex programs 

from natural language.



Code Generation with LLMs

• OpenAI Codex made code 
generation practical (2021)

• Trained heavily on code, it 
demonstrated strong functional code 
synthesis.

• GitHub Copilot brought it into the 
IDE

• Code generation became part of the 
everyday developer workflow.

Mark Chen et al. (OpenAI, 2021)



Programming assistants vs coding 
agents

Programming assistants:
● Code completion, generation, 

explanation, and refactoring.
Coding agents:
● Given a goal, they can independently 

explore a repository, modify code, 
run tools, and iterate.

SWE-bench marked an important shift: 
Real tasks in real repositories



Recent advances



"Implement feature X… 

Use our architecture. Run 
tests with npm test. Don't 
modify generated files. 
Follow these conventions..."

"Implement feature Y… 

Use our architecture. Run 
tests with npm test. Don't 
modify generated files. 
Follow these conventions..."

The same project information should be included in each session 
to keep consistency

From prompts to persistent project context



From prompts to persistent project context
"Implement feature X… "Implement feature Y… 

AGENTS.md

Use our architecture. Run tests 
with npm test. Don't modify 
generated files. Follow these 
conventions..."



• Open-format Markdown file inside the project repository. 
• Provides instructions and context to AI coding agents

• E.g., Opencode, Claude Code, Cursor, GitHub Copilot, …
• Became popular in August 2025

•  OpenAI (Codex), Amp, Google (Jules), Cursor, and Factory
• Now included in the Agentic AI Foundation (AAIF)



Skills

• Reusable instructions for a specific type of task
• e.g., code review, debugging, or release management.

• More than a prompt: skills can include procedures, 
reference material, and supporting scripts/tools

• Loaded on demand: the agent can discover available skills 
and use them when relevant.

• Popularized with agentic coding in 2025



Writing Skills

• Standardized format
• Skills are becoming an open, cross-agent standard built around 

a SKILL.md file with a defined structure and metadata.



MCP: Tools for Agents

• Model Context Protocol (MCP): Introduced by Anthropic as 
an open standard for connecting AI applications to 
external tools and data.

• Standardize tool integration: Agents can discover and use 
tools, resources, and services through a common 
interface.

• Provide a security boundary: External capabilities can be 
exposed with controlled access and permissions, without 
granting the agent unrestricted access to the underlying 
system



Latest: Harness engineering


