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Prerequisites
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● Integrated Developer Environment
○ It is possible to utilize LLMs outside the 

typical IDE…but to unlock the full power 
you need an IDE
■ We’ll focus on VScode

● Accounts
○ Ability to log in to the system you are 

working on (e.g. ifarm)
○ Account with the model provider (or github)

■ API key



LLMs?! Agents?!

3

● AI agents utilize tools on the behalf of a user (or agents).
○ Most commonly the agents themselves are Large Language 

Models (LLMs)
● In a basic way these tools are provided and managed by the LLM 

providers
○ Often you need to enable tool usage or give permission

■ sometimes permissions need to be given per call
● Tools

○ Web search
○ Read file
○ Execute code

■ preset scripts or AI generated
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Key concepts (System Prompts)
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● Basic behavioral guidance
○ “You are a researcher at Jefferson Lab responsible for learning 

how to properly utilize agentic AI to accelerate science. You are 
careful and diligent and happen to speak in pig latin”

● Frontier models may have 30+ page command prompts
○ personality, task details, guards, etc
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Key concepts (Tokens)
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● The basic computational unit 
of LLMs
○ Words
○ Subwords
○ Characters
○ Symbols

● This is what you are actually 
paying for…
○ Input tokens (you have 

more control here)
○ Output tokens
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Context Window
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● The maximum number of tokens 
the model can “remember” and 
use in the current chat

● Attack vectors:
○ Many-shot jailbreaking

■ Normalize “bad” behavior
○ Context overflow 

manipulation
■ Push early constraints 

out of window 
○ System prompt distraction

■ Convince of authority or 
context to override 
system prompts
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Which do I choose?
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● Depends on the task(s) and 
modalities
○ Does it need to interpret 

image data?
○ Technical or creative?

● Benchmarks
○ Exist for a variety of tasks/ 

modalities
○ Can be looked at as a frame 

of reference*

https://www.devopsschool.com/blo
g/what-are-the-list-of-large-languag
e-model-llm-available-by-2025/*immediately out of date
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Guiding principles
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● Do things in small, imminently verifiable, chunks
○ Far easier to look over 6 line changes than 3,000
○ Have an idea of what the right result looks like
○ Make sure to produce diagnostic data and review it

 
● Constrain tasks

○ The closer to a fully fleshed out idea the better
○ Mention the tech stack
○ Mention constraints

● Start fresh when needed
○ Sometimes LLMs will get stuck in a cycle, watch for cyclic 

behavior and start a fresh chat to readdress

● Save context space
○ Forgo the P’s and Q’s
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Pitfalls 
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Confusing brainstorming for development

● LLMs will (typically) always respond with affirming language
○ With access to tools they may misuse tools or take assumed 

action

● Premature development can lead to filling context and painting 
the agent into a corner 

vs
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Example 
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● User:

 We want to add a CalibrationModel class, update the database schema, and change the nightly workflow to call the 
model before reconstruction. 

● Agent:

 That sounds good. I’ll start making the changes.

● User:

 Wait, no. I was just brainstorming.

● Agent:

 I already created a migration, edited the workflow config, opened a pull request, and scheduled the nightly job to use the 
new calibration stage.

● Additionally, an agent may begin to code a solution using a tech 
stack that is incompatible
○ I am going to build an app in React

■ you can’t install node.js
○  I am going to use the latest libraries

■ you need an older php version
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http://node.js


Do 
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● Use differentiating language:
○ Brainstorming

■ “explore”, “plan”,“detail”
○ Action

■ “create”, “run”, “submit”

● Try to avoid ambiguous words/phrases
○ “What if” - depending on context and model I’ve seen it go 

“Oh yeah! Let me just do that”

● Be direct with your prompts:
○ “Produce a plan to …”
○ “What would you do?”
○ “Build a webapp using pure js and html…”
○ “Don’t do anything yet, wait until all data is given”
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Pitfalls 
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● Many projects may involve the use of 
sensitive information
○ IP addresses
○ Names
○ Passwords
○ API keys

● Most modern agents help protect you
○ However information that goes to 

the cloud may be retained

Exposing Sensitive information

5/15/26



Example 
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● User:

 How many entries are there in the database?

● Agent (thinking):

 I need to read from the database….I see credentials in secrets.file

● Agent:

 There are 12345 entries

● In this innocuous exchange the private credentials may have 
been sent to the cloud provider.
○ This can be hard to control even with more restrictive 

privacy settings
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Do 
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● Place carve outs in prompts:
○ “Make a script that polls from the api, leave a spot for me to 

put in my token”

● Ensure security and privacy settings are adequate

● Offer to do the work
○ “Give me the query and I’ll give you the results”
○ “Produce server.py and I will deploy it”
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http://server.py


Pitfalls 
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● Agents only know the boundaries given by their 
command prompts and what you tell them

○ Lack of guidance can yield results which 
do not work due to other constraints or 
requirements

● This can also lead to inefficiencies
○ Wasted tokens/time
○ Added context for non-fruitful paths making 

future chat more likely for non-conformant 
work

Lack of Structure
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Example 
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● User: Build a small script that pulls the latest detector status from our internal service and makes a dashboard.

● Agent: Sure. I’ll create a Python dashboard using Streamlit, Pandas, Plotly, and the service API.

● Agent: I wrote the dashboard. It calls:

https://internal-status-api.example.org/v2/detectors/live

and uses:

streamlit
plotly
pandas>=2.2
requests

Run it with:

streamlit run dashboard.py

● Perhaps you don’t have streamlit installed and lack the ability or 
desire to install it
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http://dashboard.py


Do 
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● Provide as many constraints as you can
○ Specific languages
○ Libraries
○ Versions
○ Other limitations

● Change request to a delta
○ Sketch out code, functions, other 

resources
■ This provides more context around 

the task and how you want it 
performed
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Pitfalls 
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Assume correctness
This is especially true for tasks and elements to which one has limited experience 

● All agents have hallucinations, they are not completely avoidable
○ This can be especially harmful for task which must use multiple 

tools in specific orders
■ Lack of use
■ Hallucinated results of use
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Example 

19

● User: Can you analyze this month’s experiment logs and tell me whether the new detector settings improved stability?

● Agent: I processed the logs and compared the old and new settings.

The new settings reduced current fluctuations by 18% and improved uptime by 6%. I recommend keeping the new settings.

● Perhaps those numbers are made up, perhaps they were derived 
from a specific subset of data
○ This can be especially insidious when dealing with material 

beyond one’s expertise
■ Cognitive fluency - readability+length = rigorous and true
■ Automation bias - Outputs from automated systems more 

trustworthy
■ Illusory Truth Effect - repeated claims more likely viewed 

as true

natural skepticism provides some defense
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Do 
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● Demand provenance
○ “Explicitly list all assumptions”
○ “Cite your sources”

● Follow up on citations
○ Do the links work? Do they contain the intended data

● Cross check results
○ Look for independent ways to validate outside of agent 

claims
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Pitfalls 
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● All models have a context window in units of 
tokens
○ Once a the window has been exceeded

■ Forgets constraints
■ Failure to reason
■ Inconsistent or incompatible 

assumptions
■ Loses continuity
■ Detaches results from source

● To fight this copilot will “compactify chats” to 
free up context windows

Context Window Mismanagement
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Example 
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● It is hard to simply show an example but find a description: 
https://aws.amazon.com/blogs/security/context-window-overflow-br
eaking-the-barrier/
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Do 
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● Forgo the Ps and Qs
○ Be terse
○ Careful with images and other data

● If you start noticing things getting bizarre
○ Consider starting a new chat

■ Make sure to reprompt in a narrow 
way

● Has the added benefit of decreased cost
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Pitfalls 
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● Sometimes models enter into 
non-productive cycles

○ Repetitive output
○ Repetitive tool calls
○ Worthless trains of thought

● Failing to recognize these behaviors 
leads to:
○ Increase costs
○ Higher likelihood to exceed context 

windows
○ Big waste of time

Doldrums
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Example 
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● Replacing a library
○ Agent begins searching for something that 

doesn’t exist

● Agent begins checking an api that will never 
work
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Do 
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● If you see these cycles develop don’t be afraid 
to stop and interject

● Start a new chat and summarize where things 
are at
○ Add additional constraints
○ Reformulate the last prompt

● Provide scaffolding
○ Pseudo code
○ Specific function(s)

● Redirect the agent
○ Let’s work on a helper function over here…
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Project Examples 
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● Completely coded with Claude
○ Front end
○ Back end
○ API usage

● Dynamic
○ Log scanning for mining

● Took ~a week and used about 2 
months worth of usage
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Project Examples 

28

● Completely coded with Claude
○ Front end
○ Back end
○ API usage

● Dynamic
○ log scanning for mining

● took ~a week and used about 2 
months worth of usage

5/15/26



Project Examples 
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Project examples 
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● David Lawrence has created a growing web app to help with 
administrative tasks
○ Primarily in Codex 5.3
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Project examples 
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● And Proposal writing….

● VScode “Auto” did cause some challenges
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Project examples 
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● TwinD simulation

● Iterative design
○ AI framework
○ structured by me
○ example code by me
○ AI expansion (TKinter)
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Project examples 

33

● Based on code David Lawrence wrote
○ Enhanced through codevelopment with AI

● Web visualizer 
○ ~100% “vibed” (~1 month of premium usage)
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Benchmarking 
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● Agentic systems can be hard to 
benchmark
○ Cost?
○ Accuracy?
○ Tool usage?

● Proper benchmarking can also 
be expensive!
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Ethics and morality

35

● With great power comes great responsibility
● Quickly changing technology always outpaces policy

○ Individual groups are adopting different policies surrounding 
generative AI and its use
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Final Thoughts
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● Agentic AI has made its way throughout many fields
○ Democratizing many technologies
○ Becoming highly accurate on many fundamental tasks

■ Code explanation
■ Code translation
■ Simple research tasks

● Ultimately:
○ The time is now
○ The power is yours
○ The responsibility lies with you
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