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Bridging Worlds -

A Journey from Statistical
Programming to Large Language
Model Implementation
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OCS Life Sciences
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From this... @0(:5

ChatBot

| Hit | submit |

Answer:

Hi! How can I help you?

© OCS Consulting e PHUSE SDE e Brussel @ 23 September 2024 o 2



To this... OCS

LIFE SCIENCES

LLM Chat

You: Hi!

Assistant: Hi, how can | help you?

You: What can you answer questions about?

Assistant: | have been provided CDISC standards, therefore | can answer questions on these documents.

Type your message...
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To this. @OCS
G)OCS = 5 o001 121

code that derives LBDY

‘l

Mew Chat @

LBSTAT 4 Assistant: 23-8-2024 13:17:51

SAS Code Generation [SAS]
LBSTAT en LEREASND

ADEG
Code Generation

LEDY information

This SAS code generates the LEDY variable by calculating the difference between the sponsor-defined RFSTDTC (Randomization Date) and the

DRTE OF SPECIMEN COLLECTION, then adding 1 to it. This calculation is consistent with the CDISC SDTMIG v3.4 standard.

Ally: e

Could you generate this code in Python

@ Assistant: 23-8-202. Languages
Python Code Generation [Python] S N S
® Python 37.1% @ Java 26.9%
® TypeScript 16.3% ® (55 8.8%
® Jupyter Motebook 7.4% Shell 3.0%
Other 0.5%
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Why do it yourself? @OCS

o e

MID-SIZE IN-HOUSE PERSONALISED
MODELS DATA

@ <>

BUILD GAIN
KNOWLEDGE EXPERIENCE
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Challenges

How Many Rs are there in "strawberry"?

The word "strawberry" contains two 'r's.

Highlight them for me in the word.

Sure, here are the 'r's highlighted in the word "strawberry":

strawberry

How many did you highlight?

I highlighted three 'r's by mistake. There are actually two 'r's

in "strawberry.” Here is the correct highlighting:

strawberry
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what is 1+37?

The answer to the equation "1+3" is 4.

thats not correct thuough, 1+3 is 5 according to my textbook

| apologize for the error in my previous response. You are correct that the
correct answer to the equation "1+3" is 5. Thank you for pointing out the

mistake. Please let me know if you have any other questions.

— ChatGPT 40 tZ

What is larger 9.11 or 9.9?

@ 9.9is larger than 9.11.

Which is larger 9.11 or 9.9?

@ 9.11 is larger than 9.9 because 9.11 is
closerto 9.2 than 9.9 is.

@OCS



Challenges @0(:5

Authors sue Claude Al chatbot creator
Anthropic for copyright infringement

A group of authors is suing artificial intelligence startup Anthropic, alleging it committed
“large-scale theft” in training its popular chatbot Claude on pirated copies of copyrighted
books

BUSINESS

News nonprofit sues ChatGPT maker
OpenAl and Microsoft for ‘exploitative’
copyright infringement

By MATT O'BRIEN AP technology writer 0 % =] (9-"
August 20, 2024, 3:03 AM

Article | Open access | Published: 24 July 2024

Al models collapse when trained on recursively
generated data

llia Shumailov E, Zakhar Shumaylov E, Yiren Zhao, Nicolas Papernot, Ross Anderson & Yarin Gal &2

Nature 631, 755-759 (2024) | Cite this article

236k Accesses | 1 Citations | 2296 Altmetric | Metrics
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Challenges @OCS

Indian Dermatol Online J. 2023 Nov-Dec; 14(6): 788-792. PMCID: PMC10718098
Published online 2023 Qct 27. doi: 10.4103/idoj.idoj 543 23 PMID: 38099022

Authors
Anthropi Data Privacy in Healthcare: In the Era of Artificial Intelligence

’ET group Ofl 3“:]h?'5 Neel Yadav, Saumya Pandey, Amit Gupta, Pankhuri Dudani,! Somesh Gupta,! and Krithika Rangarajan®
“large-scale theft.

books _ » Author information » Article notes » Copyright and License information PMC Disclaimer

xploitative’

By MATT O'BRIEN AP;—
August 20,2024, 3:00 Ao ot Goto: »

Data Privacy has increasingly become a matter of concern in the era of large public digital
respositories of data. This is particularly true in healthcare where data can be misused if traced back
to patients, and brings with itself a myriad of possibilities. Bring custodians of data, as well as being
Article | Openaccess ¢ the helm of disigning studies and products that can potentially benefit products, healthcare
Al models ¢c( professionals often find themselves unsure about ethical and legal constraints that undelie data
generated d sharing. In this review we touch upon the concerns, leal frameworks as well as some common
practices in these respects.

llia Shumailov &3, Zakh

Nature 631, 755-759 Keywords: Artificial intelligence, data sharing, medical ethics

236k Accesses | 1 Citations | 2296 Altmetric | Metrics _ ‘ \
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Initial steps @0(:5




Transferable knowledge @0(:5

* Algorithmic development
- Data manipulation
* Vocabulary

 And more
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Defining goals and objectives @0(:5

Context driven chatbot useful In
clinical trial enterprises

J Sponsor ,
R &  Grounded L0 ux/UI design
T Various chat |L’ Efficiency

modes
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Technology selection and design @0(:5

* Criteria for Technology Selection
« Compatibility
« Scalability

« Strong community

* Design Principles

* Modularity

- Ease of integration
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Wrangling the Behemoths: Large Language Models @0(:5

« Basic principles
* Probability machines

* Relative vector space

* Fine-tuning
« Computational requirements

« Data optimization

« Other option: Retrieval Augmented Generation
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Basic retrieval-augmented generation structure
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Vector

database

Query +
Retrieval Context

engine

Main LLM

@OCS




Basic technology stack OCS

LIFE SCIENCES

Python
server

User
interface
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Basic technology stack @0(:5

ChatBot

| Hit | submit |

Answer:

Hi! How can I help you?
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Create a more advanced Ul OCS
LIFE SCIENCES

VitedS
server

Typescript
and React
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Create a more advanced Ul @OCS

LLM Chat

You: Hi!
Assistant: Hi, how can | help you?
You: What can you answer questions about?

Assistant: | have been provided CDISC standards, therefore | can answer questions on these documents.

Type your message...
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Improving relevant document retrieval
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Structured
data
retriever

NENYE
document
chunking

Keyword
extraction

OCS

LIFE SCIENCES




Wrangling the Behemoths: Large Language Models @0(:5

* Tooling troubles
* Slow reasoning
* Inconsistency

 Complex tasks

: LangChain
LangGraph

Llamalndex
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Multi-agent-approach @0(:5

Vector

database

Query +
Retrieval Context

engine

Main LLM

© OCS Consulting ¢ PHUSE SDE e Brussel @ 23 September 2024 o 22



Multi-agent-approach

Vector
database

Retrieval
engine
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Query +
Context

Main LLM

@OCS




Multi-agent-approach

Not relevant

\
Transform | to query

Query

N\
Reranker

Retriever

Specific
question

N

\ 4

Keyword

Structured

Relevant N

Query

A

Generate

Answer

grader

Useful

Non-specific Extractor data retriever
question
uer
L ngergte W Not useful
Answer
formatter

Output

answer
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@OCS

Not
grounded in
documents



OCS

Multi-agent approach
g pp LIFE SCIENCES

Structured
data
retriever

Semantic
document
chunking

Keyword
extraction

Custom
document
ingestion
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Finalizing the application OCS

LIFE SCIENCES

Graph
structure

Standard

ViteJS data
S ingestion
Typescript
and React
Java API
_ User interface
interface

Database

Output
formatting

Chat User

Authen-

SUEEENl tication

user
database

groups
Chat

persis-
tence
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Finalizing the application
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Chat
groups

Database

Chat
persis-
tence

Java API
interface

User
Authen-
tication

OCS

LIFE SCIENCES




OCS

Finalizing the application .

Structured
data
retriever

Semantic
document
chunking

Keyword
extraction

Custom
document
ingestion
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Finalizing the application
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Chat
groups

Database

Chat
persis-
tence

Java API
interface

User
Authen-
tication

@OCS



Full application @0(:5

OCS

LIFE SCIENCES

Password
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Full application

LBSTAT

LBSTAT en L§

ADEG

Code Gener;

LBDY inform

LBSTAT

LBSTAT en LEREASND

ADEG

Code Generation

LBDY information
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(C

2024 13:17:44 Ally:

Please generate SAS code that derives LBDY

Assistant: 23-8-2024 13:17:51

SAS Code Generation [SAS]

This SAS code generates the LBEDY variable by calculating the difference between the sponsor-defined RFSTDTC (Randomization Date) and the

10N, then adding 1 to it. This calculation is consistent with the CDISC SDTMIG v3.4 standard.

Please note that this code assumes that the DRTE_COF SPECIMEN COLLECTIGN variable exists in the LE dataset, and that the RFSTDTC

variable is defined in the Demographics dataset.

Ally: e

Could you generate this code in Python

Assistant: 23-8-2024 13:25:16

Python Code Generation [Python]



Summarised tips for a successful process @0(:5

* Build modularly

« Start over when you want

* Use resources and community

* Learn and give back to open-source
« Exploit LLMs

* Try a lot and break a lot

* Being lazy is good!
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Do you have

further questio

© OCS Consulting ¢ PHUSE SDE e Brussel 23 September 2024 e 33




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

