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What is Generative AI and a LLM/LMM?
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What is Generative AI (GenAI)?
Or: Who will soon be at the top of evolution?

Artificial Intelligence

Machine Learning

Deep Learning

1956 - The field of computer science that seeks to create intelligent
machines that can replicate or exceed human intelligence.

1997 - Subset of AI that enables machines to learn from existing data 
and improve upon that data to make decisions or predictions.
Pattern Recognition (unstructured or structured data)

2012 - A machine learning technique in which layers of neural 
networks (unstructured data) are used to process data.

2020 - Create new written, visual, and auditory content given 
prompts or existing data.

Generative AI

Large Language Models (understand natural language)

LLMs

LMMs

Large Multimodal Models (understand multiple types of data)
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What is a Large Language Model (LLM)?
Demystifying LLMs

Previous words 
(context)

The word that has 
the highest 

probability is 
chosen.

(GPT3.5)
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What is a Large Multimodal Model (LMM)?
Demystifying LMMs

Input (Multimodal Context*)
*text, images, video, audio, or even sensor data

“a cat playing in the park.”

LMM
(DALL E3)
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S ource: https: //informa tioni sbea uti ful. net/vis ua liza tions/the -rise-of-g enerative -a i-la rge-la nguag e-models-llm s-lik e-cha tgpt/

The Rise of A.I. LLMs 
& their associated bots



8

The Shift from Tradition to Technology
The Rise of Machines and the Decline of Tradition

Source: US Dept of Commerce
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The Rise of A.I. LLMs 
& how they surpassed humans
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PMx-Bot

PMx = Pharmacometrics*
Pharmacometrics is the science of quantifying drug efficacy, safety, and pharmacokinetics through 

mathematical models to optimize drug development, dosing, and therapeutic decision-making
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Traditional Way vs AI supported
Being more efficient to make decisions faster

PK Model  
for Drug X
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■ Problem: 
LLMs are trained to generate human-like text, not true text.

■ Idea: 

We need to ‘ground’ them in reality so that they don’t make things up. 
■ Solution: 

Include the relevant knowledge in the context of the LLM → Retrieval Augmented Generation (RAG)

Architecture 
Bringing our domain expertise 
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Demo
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Demo
How to get  a 4 h task done in under 5 min
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Demo
PMx AI Vision Bot
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Demo
Reproducing a Paper

https://doi.org/10.1080/13543784.2023.2212155

https://doi.org/10.1080/13543784.2023.2212155
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Demo
Reproducing a Paper

https://doi.org/10.1080/13543784.2023.2212155

94.34 (40.95) 85.98 (36.23)

https://doi.org/10.1080/13543784.2023.2212155
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Demo
My little Data Scientist Assistant

https://opensource.nibr.com/xgx/Single_Ascending_Dose_PK.html



19

Impact on Programming
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AI Coding
Exploring Top Tools Accelerating Code Creation and Productivity

Top 3 AI coding bots:
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Google’s AI-Driven Code Revolution
Over 25% of Google’s Code Now Written by AI
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Future Horizon
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Future Horizon
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Autonomous Agents
AI Bots by their own
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Agent based approaches are making waves in the scientific community

sakana.ai/ai-scientist/
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further notes…
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The Mounting Environmental & Human Costs of Generative AI

Image from Ars Technica article

https://arstechnica.com/gadgets/2023/04/generative-ai-is-cool-but-lets-not-forget-its-human-and-environmental-costs/
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Conclusion & Call to Action
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Conclusion & Call to Action
We need a mindset change - asap

PositiveRejection Panic
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Doing now what patients need next
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