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Who am I?
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• [2016 – 2020], MMath, Cardiff University

• [2020 – 2023], PhD, Cardiff University

• [2023 – Current], Lecturer, Cardiff University
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What is Local AI?
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Local AI refers to running and serving AI models 
directly on your own device or private hardware, 
so data is processed locally rather than sent to 
third-party clouds. It emphasises privacy, low 
latency, offline reliability, and control (at the cost 
of handling your own compute and maintenance).



Why Local AI?
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Why Local AI?

5https://www.trackingai.org/home



Models and Providers
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Models
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• Multimodal (image models)

• One-shot and reasoning/thinking

• Tool calling

• Dolphin: fine tuned, unbiased, uncensored



How to use Local AI?
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https://lmstudio.ai/https://ollama.com/



Demo: Ollama & LMStudio
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• Ollama 

• LMStudio desktop



https://ollama.com/library/qwen3

Models
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Artificial Analysis Intelligence Index incorporates 8 evaluations: MMLU-Pro, GPQA Diamond, Humanity's Last Exam, LiveCodeBench, SciCode, AIME, 
IFBench, AA-LCR

https://artificialanalysis.ai/



Caveats and challenges
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• Computing power (RAM or VRAM)
• 7B ≈ 6 GB 
• 13B ≈ 10 GB
• 30B ≈ 24 GB 
• Varies with the model and the quantisation method

• Frontier or paid model solutions: often easier to use
• Technical barriers



Case 1: Exam-board 
automation 
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Case 2: Natural language 
finite elements 
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Motivation
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Input generation
Run simulation 

workflow
Output generation

• Simplified input and output generation

• Natural language input to simulate problem

o Also inform through documents or other data

• A dynamic hands-off approach

An orchestrated team of simulation assistants 
that choose and use the right tools, end-to-end



Tech stack
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Python
• Controller

LMStudio
• Python SDK
• LLM interface
• Tool calling

FEniCS
• FEM library



LMStudio Python SDK
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import lmstudio as lms

model = lms.llm("llama-3.2-1b-instruct")
result = model.respond("What is the meaning of life?")

print(result)



LMStudio Python SDK (tools)
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import lmstudio as lms

def multiply(a: float, b: float) → float:
  """Given two numbers a and b. Returns the product of them."""
  return a * b

model = lms.llm("qwen2.5-7b-instruct")

model.act(
  "What is the result of 12345 multiplied by 54321?",
  [multiply],
  on_message=print,
)



Multi-agent composition
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Controller

Orchestrates execution of other agents

Structurer

Takes user text input and 
constructs input for simulation Simulator

Parses input, assigns parameters, 
and runs full simulation

Writer

Takes output and constructs 
reports and visualisations



Simulation workflow

22

Binary microstructures
i.e. img0.png, img1.png, ...

"Please compute the effective 
conductivity of img2.png"



Some agent details
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Some agent details
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Demo: effective diffusion coefficients
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Some closing thoughts ...
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The need for SLMs

29https://www.turing.ac.uk/blog/why-we-still-need-small-language-models-even-age-frontier-ai



The need for SLMs
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The need for SLMs

31NB: these evaluations are based on the model's first response to the user's query
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Thank you!
Questions? LinkedIn:

rickettse1@cardiff.ac.uk
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