Gen Al / LLM
Training




Rules for Today

»>Participate. Get engaged.

»Make mistakes.

»Learn from mistakes. Learn from each other.
»Raise your hands.

»Ask questions. There are no dumb questions.
>t you need a break, please take a break.
»Bring notepad so you can do exercise.

» Discuss.

»Laugh. Have a fun.
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Agenda

> Introduction of Large Language Model (LLM), Generative Al ( Gen Al)
» ChatGPT Introduction and Application

> ChatGPT Use Cases

> Prompts, not Search

> Prompt Engineering in Gen Al (ChatGPT)

» Gen Al functionality - ChatGPT, Copilot, Gemini, Sonne
> Application using Gen Al API (SAS & R & Python)

» LangChain & RAG LLM application development

> Al Agents, Agentic Workflow, Agentic Al

> MCP

> Vibe Coding

» Claude Code

> Enterprise level Gen Al Implementation

> Biometric Leadership in the era of Gen Al

> Future of Gen Al and Us

> Discussion

Confidential — Do not duplicate or distri



Large Language Model

- Infroduction
- LLM In Al Landscape

- LLM Architecture -
- History of LLM Development




What is LLM?

Large Language Model (LLM) — a trained Machine Learning model that
understands and generates text in a human-like fashion.

LLM has been trained on a huge corpus of data ( a large numbers of texts )

Highly efficient in generating language-based outputs.

Popular LLM

BERT
ChatGPT3.5
ChatGPT4
GPTs

Llama
Copilot

Bard / Gemini

Text Training Data Adaptations
Question
f Answering
Web Data 1
N7
Sentient
Books ﬂ ¥y W Analysis
Adaption
\ Information
wm o Summarization
Images i ﬂ# ~ 1 v
converted to text " ‘f:,_-‘f," £ |
| A
e f Large :
. Language Model -
Y [ ; Planning
Structural Data i ) n 4
\ Language
‘ > Translation

Confidential — Do not duplicate or distribute without the permission of Kevin Lee



How LLM Works

The color of the sky is
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» Large Lahgucic/esaii=
used to frain LLM

* SO, when ‘input texts’
are prompted into LLM,
LLM provide ‘response’,
which show a highest
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Gen Al (Generative Al)

- Infroduction
- Gen Al Market Trend

F I



What is Gen Al?

Gen Al — a trained Machine Learning

model that generate new contents @@ Audio
w o | (aEneration

with a simple prompt. X
. {D -
« Text: Content Writing, Chatbots, o 8"y Blogs
Assistants, Search
Al for B o
» Code : Code Generation, Data Set Content VidEuE s
Generation

Creation

: : - Social Meaia
« Image : Image Generation, Image Edif . PEEt i

« Audio : Voice Generation/Edit, Sound
creation, Audio Translation

 Video : Video Creation/Edit, Voice
Translation, Deepfake
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ChatGPT

- Infroduction

- Development

- Plan

- Popularity

- Why Should [ use It & Why not

e
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What is ChatGPT? -

ChatGPT is an advanced LLM developed by
OpenAl.

ChatGPT is trained on large corpus of text
(~300B tokens).

Its main strength
« the ability to generate human-like
responses in various contexts.
« The ability to understand and generate
text in a wide range of domains.

Its application
* |Inquiry/prompt ( rather than search )
« Content Generation
« Customer support
« Inferactive Storytelling
 Coding
* Image Analysis
 Art Development

Confidential - Do not duplicate or distrib

> Temporary

What can | help with?

Write me a poem about loving iPhone and Ma

+ @
“Mac” MacBook

g w e r t y u i o p
a s d f g h j k |

&$ z x ¢ v bnm @

123 @ space return

@ Create image

ChatGPT >

Write me a poem about loving
iPhone and Mac

@ Ode toiPhone and Mac

Beneath my touch, the glass does gleam,
A portal to a modern dream.

The iPhone hums, so sleek, refined,

A loyal friend, a clever mind.

Its palished frame, a work of art,

A piece of tech that warms the heart.
From morning calls to twilight scrolls,
It keeps me whole, it makes me whole.

And then the Mac, a silver stage,
Where thoughts take flight and words
engage.

Its keys, a symphony of sound,

Ideas born with every pound.

The screen, a canvas crystal-clear,
Where visions bloom and tasks appear.
From coding lines to edits fine,

Its elegance is pur - sine.



ChatGPT Development

. ChatGPT3 ChatGPT3.5 ChatGPT4 ChatGPTS

* Feb’2019 * June'2020 * Sep’'2021 * April’2023 * Aug'2025
* 768 word * 1,536 words * 4K tokens (3,072 words) — * 8K tokens * 400K tokens
* 1.5B parameters * 175B parameters Both input & output « 32k tokens (ChatGPT4- « Thinking models
* 16K tokens (ChCﬂ'GPT35— 32k) e 2to 5T parameters
turbo-16k) * 128k tokens (GPT-4 Turbo)
* 175B parameters  ~1,760B parameters

Reference Points

« Tweet : 55 words

« NY Times Article : 622 words
 Standard Novel : 90K words

« Kings James Bible : 783,137 words

Each prompt include the current tokens and previous tokens.
Confidential — Do not duplicate or distribute without the permission of Kevin Lee {2



Bar Exam Score Performance :

ChatGPT3.5 vs ChatGPT4

10% vs 20%

Confidential — Do not duplicate or distribute without the permission

of Kev

in Lee
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CPA Exam Performance:

ChatGPT3.5 vs ChatGPT4

35.1% vs 85.1%

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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ChatGPT Plan

Plan Price Available Models / Typical Access
US$ 0/ e GPT-5.1 (flagship, but limited usage)
Free month e GPT-5 “thinking-mini” / fallback (when limits hit)
e Lightweight fallback / legacy-style models when needed
« GPT-5.1 (with larger quota than Free)
Plus US$ 20/ « GPT-5.1 “thinking” variants
month « Additional specialty / optimized models (e.g. coding- or reasoning-
optimized, lighter/faster)
« Full access to GPT-5.1
Pro US$ 200 / « GPT-5.1 “thinking” / “pro” reasoning modes
month « Broad set of models (specialty, optimized, fallback as needed) with higher
quotas / fewer limits
US$ 25 per « GPT-5.1 — effectively “unlimited” messaging under usage policies
Business user / month « GPT-5.1 thinking / pro modes (as enabled)
(annual « Optionally other models depending on admin configuration (coding,
billing) lightweight, etc.)
« Everything in Business tier, typically with enterprise-scale access
Custom — : :
. Expanded context windows, support for larger uploads/files & heavy use
Enterprise contact : : :
sales Broad model access (flagship, reasoning, fallback, etc.), configurable per

enterprise needs




Model

ChatGPT API Plan

Input cost /

Output cost /

Suggested Use / Notes

1 M tokens

1 M tokens

Basic tasks, summarization, classification, high-

gpt-3.5-turbo US $0.50 US $1.50 volume simple calls
gf;?f;r‘r;%'s US $0.50 US $1.50 Similar to above, some older variants may have
variants ) ‘ ‘ slightly different behavior

47 US $2.00 US $8.00 Medium to heavy reasoning, coding,
gpt-2. ‘ ‘ document parsing
gpt-4.1-mini US $0.40 US $1.60 Lighter tasks, moderate reasoning, lower cost
gpt-4.1-nano US $0.10 US $0.40 Very light tasks, bulk processing, cheap / fast

{5 US $1.25 US $10.00 Flagship, high reasoning and coding
gp ' ' performance

) Latest flagship, best performance for complex

gpt-5.1 US $1.25 US $10.00 Fosks

t-5-mini US $0.25 US $2.00 Lightweight GPT-5, suitable for moderate tasks
gp ' ' at lower cost
gpt-5-nano US $0.05 US $0.40 Fast / cheap GPT-5 variant, bulk or simple tasks
gpt-5-pro US $15.00 US $120.00 High-end “pro” version, maximum performance

for critical tasks




GPTs ( GPT store )

ChatGPT user platform

Build your own ChatGPT without
coding

GPT Store / GPT Apps
ChatGPT Plus Subscription

Configuration
* Instructions : Prompt
 Knowledge : contents

Use Case
 Regulatory Response
* Drug Compound Information

== Wisual Synthesizer
< f- . w Draft

Configure Preview

Instructions

Conversation starters

Croate an abstract rapresentation of the markat cap share of the major tech coer o I
]

Create a visualization from an available dataset

Visual Synthesizer
Data interpreter and visual creator

Usa this image to inspire a data visualization

Create image from Lhis table

Knowledge

a Powerful Ways to Visualize_ D Key ChatGPT Openal Stati...
Fill File

Upload files.

Capabilities

«  Web Browsing

+ Code Interprater
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ChatGPT Popularity

Road To 100 Million Users For Various Platforms

ChatGPT @ (2 Months)

TikTok (9 Months)

Youtube o (1.5 Years)
Instagram @ (2.5 Years)
Facebook n (4.5 Years)
Twitter o (5 Years)
Spotify (11 Years)
Netflix N (18 Years)
0 months 50 months 100 months 150 months 200 months 250 months

ChatGPT gained 100M users within 2 months since its release.

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Reasons that ChatGPT is not being used

Concerns/Risks using ChatGPT

A lack of understanding of
ChatGPT Use Cases

A lack of imagination of impact

A lack of understanding of
Prompt

Confidential — Do not duplicate or (



ChatGPT Application
Guideline

- Simple Prompt

- Application Development using
ChatGPT AP

- Application Development using
fine-tuned ChatGPT API

i
Confidential — Do not duplicate or distribute without the permission of Kevin Lé =
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Simple Prompt in OpenAl ChatGPT website

® ChatGPT v 5 Free offer

@
ChatGPT website a
=)
What's on the agenda today?
+ tell me about
tell me about unique traditions around the world
tell me about a fascinating historical figure
tell me about a book that inspired you recently
Response
Lo
@®

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Application using %t api_key = x0000x:
ChC“'GPT API filename prompt

“F:\biometrics\project\GenAl\prompt.ixt";

flename resp
ChatGPT “F:\biometrics\project\GenAl\resp.json”;
API
proc hitp
/\ method = “POST"

url="https://api.openai.com/v1/chat/completions’
ct="application/json”
in=prompt
out=resp;
Prompt Response Headers “Authorization” = “Bearer &api_key."”;
Run;
lioname response JSON fileref=resp;
datar_sas;

set response.choices_message;
run; 22




Application using fine-
tuned ChatGPT API

Training Data

Fine-tuning with
Training Data

ChatGPT

New Fine-tuned

ChatGPT API

Fine-tuning is available in GPT3.5 / 4

23



Gen Al Impact in Each Function in Pharma

Medical
Affairs

Clinical
Development

Research &

: Commercial
Discovery

Operation

Scientific
— Knowledge
Extraction

Trial
Performance
Copilot

Compound
Screening

Major Content
Generation

Supply Chain
Optimization

Molecular
—  Optimization
and Design

Smarter Data
Management /
Analysis

QA Process
Efficiency

Personalized
Content
Generation
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Better
Communication

J

Vs

Strategic Insight
Generation

~N

Medical
Content
Generation

J

Quick Analysis
on Scientific
Knowledge

~N

y

\

Better Quicker
Medical
Communication

~N

)
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How Gen Al can help Pharma Function

Research & Discovery

e New Treatment Generation

Clinical Development

e Smarter Trials, Better Data, Quicker Results

e Operation

e Befter Operation Performance

Commercial

e Befter Relationship with Partners, Providers and Patients

=y Medical Affairs

e Smarter Providers, Healthier Patients

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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ChatGPT Use Cases

- Simple Inquiry

- Brain Storming / l[dea Generation
- Content Development

- Coding

- Data Analysis
- Patient Profiles

- Safety Cases

- Clinical Assessment
- Image Analysis

- Art Generation — Image & Video ;

=y
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Prompt :
What is
schizophrenia?
Tell me in 200
words.

Simple Inquiry 1

Qutput :

Schizophrenia is a complex and chronic mental disorder that profoundly affects a person's thinking,
emotions, and behavior. It typically emerges in late adolescence or early adulthood, and its exact
cause remains unclear, though it is thought to involve a combination of genetic, environmental, and
neurobiological factors.

Individuals with schizophrenia often experience a range of symptoms, including hallucinations (false
sensory perceptions), delusions (false beliefs), disorganized thinking, and reduced emotional
expression. They may also struggle with cognitive impairments, such as difficulty with memory,
attention, and decision-making.

Schizophrenia can have a profound impact on a person's daily life and functioning, making it
challenging to maintain relationships, hold a job, or pursue personal goals. It can lead to significant
distress and impairment in social, occupational, and educational domains.

Treatment for schizophrenia typically involves a combination of antipsychotic medications,
psychotherapy, and psychosocial support. While these interventions can help manage symptoms
and improve the quality of life for individuals with schizophrenia, the condition is offen chronic and
requires ongoing care and support.

Early infervention and a comprehensive, individualized treatment plan are crucial for managing
schizophrenia and helping affected individuals lead fulfilling lives while minimizing the impact of their
symptoms.
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Prompt :
Provide the
information
about CDISC.
Tell me in 200
words.

Simple Inquiry 2

Qutput :

CDISC, or Clinical Data Interchange Standards Consorfium, is a global non-profit organization
focused on developing and advancing data standards for the clinical research and healthcare
industries. Founded in 1997, CDISC aims to facilitate the efficient exchange and integration of clinical
research data to enhance collaboration, streamline processes, and ultimately improve patient
outcomes.

CDISC standards provide a common framework for organizing and formatting data, ensuring
consistency and interoperability across diverse research studies and healthcare settings. The
organization's flagship standards include the Study Data Tabulation Model (SDTM), which
standardizes the structure and content of clinical trial data, and the Analysis Data Model (ADaM),
which defines dataset and metadata standards for analysis.

By adopting CDISC standards, researchers, pharmaceutical companies, and regulatory agencies
can expedite the regulatory submission process, enhance data quality, and foster data sharing and
reuse. CDISC collaborates with stakeholders globally, including academia, industry, and regulatory
bodies, to develop and maintain these standards, promoting transparency and efficiency in the
generation and analysis of clinical data. The widespread adoption of CDISC standards contributes to
advancing clinical research practices, enabling more robust and interoperable data exchange in
the pursuit of improved healthcare outcomes.
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Prompt :

Based on the
interaction with
ChatGPT, what is my
personality type?

Use MBTI, and provide
the reasons

outout:  PErsonal Question

Personality Type: INTJ (The Architect)

Introversion (l): vs Extraversion(E )

You prefer working independently and are energized by deep, focused tasks. Your
conversations show a strong inclination toward thoughtful reflection rather than social
interaction.

Intuition (N): vs Sensing (S )

You focus on long-term goals, systems, and innovative ideas. You consistently explore how to
Improve processes using advanced tools like Al and automation, indicating a forward-
thinking mindset.

Thinking (T): vs Feeling (F)

You rely on logic and structure in your decision-making. Your work in programming, system
validation, and analytics demonstrates a preference for objective analysis over personal
values.

Judging (J): vs Perceiving ( P)

You show a high level of organization and planning. Whether you're creating templates,
managing clinical trial workflows, or mentoring others, your approach is methodical and
goal-driven.

Summary:
You are likely an INTJ—strategic, independent, and analytical. You enjoy solving complex
problems, optimizing systems, and leading through expertise rather than authority 29



Brain Storming

Prompt :

| want to generate creative ideas for promoting a Gen Al infegration in my
department.

Please suggest 10 different ideas that are easy to understand, eye-catching,
and easy to follow.

Consider the audience is mostly for SAS programmers who are very
knowledagable in clinical trial programming.

Think outside the box and include social mediq, influencers, and offline ideas
too

30



Brain Storming

Output :

Here are 10 creative and easy-to-understand
promotional ideas to excite and engage SAS
programmers in a clinical trials department about
Generative Al integration—with a mix of digital, social,
and offline strategies:

1. “GPT vs. SAS” Showdown

Format: Host a live internal webinar or recorded video
comparing how a Gen Al tool solves a clinical
programming task (e.g., writing a simple SDTM mapping)
vs. how a SAS programmer would approach it.

Hook: “Can GPT keep up with a veteran programmer?”
Bonus: Post clips on LinkedIn or internal social platforms
with polling: “Who did it better?”

2. “1-Minute Al Tips” Video Series

Format: Launch a weekly series of 1-minute internal (or
LinkedIn) videos showing bite-sized Gen Al use cases
(e.g., automating reviewer guides, generating shell specs,

checking code logic).

Easy: Screen-recorded + voiceover.

Amplify: Invite internal team members to guest-host
episodes.

3. “Prompt Cookbook” for SAS Programmers
Format: Create a visually appealing PDF or web-based
Gen Al Prompt Cookbook with categorized prompts:
Writing SDTM specs
Reviewing define.xml logic
Creating test data
Title: “From Prompt to Production: Gen Al for SAS
Programmers”
Share: Email it, print and leave copies in break rooms, or
upload to your team SharePoint/Slack.

31



Content Development - Email

Qutput :
Prompt : Subject: Revolutionize Blood Pressure Management with Our New Medicine!
| am salesperson. Dear Dr. [Doctor's Last Name],

| hope this message finds you well. | am excited to infroduce our breakthrough

iy it medication, [Medicine Name], designed to fransform blood pressure management.
about new medicine, whichis  with its cutting-edge formula, it is proven to be three times more effective in lowering
3 times more effective to lower blood pressure compared to existing solutions.

blood pressure.

| need to contact the doctors

[Medicine Name] offers a unique opportunity for your patients to achieve better
: . ) L health outcomes. Its advanced technology ensures quicker results and fewer side
write marketing emails within  effects, leading to enhanced patient compliance.
100 words.
We would be honored to provide you with more information and samples for your
evaluation. Together, we can make a significant impact on improving patients' lives.

Let's revolutionize hypertension treatment together. Please reply to this email, and I'll
be happy to arrange a meeting at your convenience.

Best Regards,

[Your Name]
[Your Title]
[Your Contact Information]
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Content Development - Email

Prompt :

| am stat
programmer.

| am waiting for the
final raw data from
data managers. |
have communicated
with them couple
times already, but |
have not received
the response yet.

Could you write the
email for me?¢ Write it
in politely and
professionally.

Output :
Dear [Data Manager's Name],

| hope this email finds you well. | wanted to follow
up on the status of the final raw data for [Study
Name/Project]. As we are preparing for the next
steps in our analysis, | would appreciate any
updates on the expected timeline for data
availability.

Please let me know if there are any issues or if further
clarification is needed from my end. | appreciate
your support and look forward to your response.

Best regards,
[Your Nome]
[Your Position]
[Your Company]

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Content Development - Simple protocol synapsis

 Prompt:
Write clinical trial protocol synapsis based on
below "fitle of study".

"title of study" : A phase 3, randomized, double-

blind, placebo controlled study o evaluate the
efficacy of drug A in schizophrenia patients.

Confidential — Do not duplicate or distribute without the permission of Kevin Lee 34



« Qutput:
**Clinical Trial Protocol Synopsis: Phase 3 Study on the Efficacy of Drug A in
Schizophrenia Patients**

**1. Study Title:**
A phase 3, randomized, double-blind, placebo-controlled study to
evaluate the efficacy of drug A in schizophrenia patients.

**2. Objective:**

The primary objective of this clinical trial is to assess the efficacy of drug A
in treating schizophrenia in comparison to a placebo. Secondary
objectives include evaluating the safety, tolerability, and overall clinical
benefit of drug A.

**3. Study Design:**

This study will adopt a randomized, double-blind, placebo-controlled
design. Participants will be randomly assigned to either the treatment
group receiving drug A or the control group receiving a placebo. The
double-blind nature of the study ensures that both investigators and
participants are unaware of the assigned treatment.

**4, Participants:**

The study will enroll adult participants diagnosed with schizophrenia
according to standardized diagnostic criteria. Inclusion and exclusion
criteria will be defined to ensure the homogeneity of the study population.

**5. Interventions:**

- Treatment Group: Participants will receive drug A in the prescribed
dosage.

- Conftrol Group: Participants will receive a placebo identical in
appearance to drug A.

**6. Primary Outcome Measure:**

The primary efficacy endpoint is the reduction in the severity of
schizophrenia symptoms, as measured by a standardized assessment tool,
at the end of the treatment period.

**7. Secondary Outcome Measures:™

Secondary endpoints include:

- Changes in cognitive function.

- Improvement in overall functioning and quality of life.
- Incidence and severity of adverse events.

- Assessment of freatment adherence.

**8. Study Duration:**

The trial will be conducted over a specified period, with defined time
points for participant recruitment, tfreatment administration, and follow-up
assessments. The duration of the study will be determined based on the
anticipated rate of symptom improvement and the need for robust data
collection.

**9. Statistical Analysis:**

Statistical methods, including intention-to-treat analysis, will be employed
to evaluate the primary and secondary endpoints. Sample size
calculations will ensure the study's power to detect meaningful differences
between the treatment and control groups.

**10. Ethical Considerations:**

The study will be conducted in accordance with ethical principles outlined
in the Declaration of Helsinki and local regulatory requirements. Informed
consent will be obtained from all participants, and measures will be taken
to ensure participant confidentiality and safety.

**11. Data Monitoring and Safety:**

An independent Data Monitoring Committee (DMC) will oversee the trial's
progress, ensuring participant safety and data integrity. Adverse events
will be monitored and reported according to regulatory guidelines.

]2 ConelisionEs

This phase 3 clinical trial aims to contribute valuable insights into the
efficacy and safety of drug A in the tfreatment of schizophrenia. The results
of this study may have implications for improving the management of
schizophrenia and enhancing the overall well-being of affecfed
individuals.



Codes conversion

Qutput :

You can convert the SAS code to R using the 'merge function in R to
perform the equivalent operation. Assuming you have two data frames
‘demo” and rand” that you want to merge by the "usubjid™ variable,

Prompt :
Convert below SAS codes to R codes:

data dm; here's the equivalent R code:

merge demo rand;

by usubjid ; # Assuming you have loaded your data into two data frames: demo
run; and rand

# Merge the data frames by usubjid
dm <- merge(demo, rand, by="usubjid")

In this code:

- ‘demo and rand are your input data frames.

- We use the merge function to merge the data frames.

- The by parameter specifies the key variable by which to merge the
data frames, which in this case is usubjid .

After running this code, the merged data frame dm will contain the
result of the merge operation, similar to what you would achieve with
the SAS code you provided. =



Codes Development - R

Prompt 1:

Write a R script that groups
data by “TRTA" and “AVISIT"
columns in "advs.xpt"

and calculates the mean
of “AVAL" column for each
group at PARAMCD
='WEIGHT’

Prompt 2:
Write a R script that groups
data by actual freatment

and actual visit in "advs.xpt"

and calculates the mean
for each group at weight.

Use ADaM CDISC variable.

Out PU t: Mean AVAL by TRTA and AVISITN
liorary(haven) # For reading XPT files — —— N
library(dplyr) # For data manipulatiol I

TRTA

(w71
@

*- Placebo

# Read the ADaM dataset
advs <- read_xpt('advs.xpt")

*- Xanomeline High Dos:

Mean AVAL
3

+- Xanomeline Low Dose

23]
B

# Process The dOTO Bisediné TrealveehtVleek MWeekWeeck Meeck Pdeck 2i/eck YWeek BVeck 8
result <- advs %>% AVISIT
filter(PARAMCD == "WEIGHT") %>% # Filter for PARAMCD = "WEIGHT
group_by(TRTA, AVISIT) %>% # Group by TRTA and AVISIT
summarise(mean_AVAL = mean(AVAL, na.rm = TRUE)) %>% # Calculate mean of
AVAL
ungroup()

# Print the result
print(result)



Codes Creation 2 ( SAS)

Prompt :

Write a SAS script that
groups data by "trta” and
"avisitn” columns in "advs.xpt"
and calculates the mean of
the "aval" column for each
group at parmcd ='WEIGHT’

Qutput :

Tsas

/* Step 1: Import the advs.xpt file */

libname mylib xport "path_to_your_advs.xpt";

/* Step 2: Create a SAS dataset from the imported data */
data advs;

set mylib.advs;
run;

/* Step 3: Filter the data for parmcd = "WEIGHT' */
data advs_weight;

set advs;

where parmcd = "WEIGHT;
run;

/* Step 4: Group the data by trta and avisitn, and calculate the mean of aval */
proc means data=advs_weight noprint;

class trta avisitn;

var aval;

output out=mean_aval (drop=_TYPE_ _FREQ_) mean=mean_aval;
run;

/* Step 5: Display the result */
proc print data=mean_aval; 38
run:



Codes Creation 3 ( Python)

Qutput :

Prompt : - bash
pip install pandas xport

Write a Python script that
groups data by "trta” and
"avisitn” columns in "advs.xpt"
and calculates the mean of
the "aval" column for each
group at parmcd ='WEIGHT’

T python
import pandas as pd
import xport

# Load the .xpt file
with open("advs.xpt”, "rb") as file:
data = xport.to_dataframe(file)

# Filter the data where parmcd is 'WEIGHT
weight_data = data[data['parmcd’] == "WEIGHT']

# Group by 'trta’ and 'avisitn' and calculate the mean of ‘aval’
grouped_data = weight_data.groupby (['trta’, ‘avisitn'])['aval’]l.mean().reset_index|)

# Rename the column for clarity
grouped_data = grouped_data.rename(columns={'aval’: 'mean_aval‘})

# Display the result
print(grouped_dataq)
g



Codes / Comments Creation

Prompt :

See below comments and convert
them in SAS codes.

Show only SAS codes comments:

## Merge demo and rand dataset
by usubjid and name it as dm

Qutput :

data dm;
merge demo rand;
by usubjid;

run;

Prompt :
See below SAS codes and provide SAS comments. Refer to
examples. Show only SAS comments.

SAS codes:
data dm; merge demo rand; by usubjid; run;

Examples:
SAS codes:
proc sort data=dm; by usubjid; run;

SAS comments:
## Sort dm by usubjid

@) ChatGPT

kotlin ] Copycode

dm;
merge demo rand;
usubjid;

TUn;

## Merge datasets demo and rand variable usubjid

Confidentialsr D@ nat dyplicate or distribute without the permission of Kevin Lee
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Comparison between SAS and R
Prompt :

Certainly! Here is a comparison of SAS and R programming in a table format highlighting the

key differences between the two:

| want you to compare SAS and R
programming. Provide me with
differences, present in a table format

Qutput :

Aspect

Type of
Language

Cost

Data

Manipulation

Data

Visualization

Statistical
Analysis

Machine

Learning

Community

Support

Customization

SAS

Proprietary language

Commercial software with licensing

fees

Excellent data manipulation and

transformation capabilities

Basic data visualization features;
often requires external tools like SAS

Visual Analytics

Comprehensive built-in statistical

procedures

Limited machine learning capabilities

Smaller user community and less

open-source collaboration

Limited customization options
compared to open-source

alternatives

R

Open-source language

Free and open-source software

Strong data manipulation capabilities

Rich data visualization libraries (e.g.,

ggplot2)

Extensive statistical packages and

libraries

Extensive machine learning libraries

(e.g., scikit-learn, TensorFlow)

Large and active user community

with extensive online resources

Highly customizable with the ability

to create packages and functions



Patient Profile Development

* Prompt :
Use below data to provide patient profiles:
{'patient' : '01-001", 'sex' : 'male’, '‘age' : 25, race' . 'White'}

« Qutput:

Based on the provided data, here is a patient profile for '01-001":

- Patient ID: 01-001
- Sex: Male

- Age: 25

- Race: White

This patient is a 25-year-old male of White race. Please let me know if you need any
additional information or if you would like to create profiles for more patients.
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Data Analysis (1)

* Prompt :
Select patients whose sex is male. Use below "Patient Data". Provide me the answers only.

“Patient Data”:

{'patient' : '01-001", 'sex’' : 'male’, '‘age': 25, race' . 'White'},

{ 'patient' : '01-002', 'sex’ : ‘female’, 'age’ : 28, race’': ‘Asian’},
{'patient' ;: '02-001', 'sex' : ‘female’, '‘age’ : 50, race' : ‘White'},
{ 'patient’ : ‘02-002', 'sex’ : 'male’, 'age’ : 40, race' : ‘Black’}

« Qutput:

The selected patients whose sex is male are:

I. {patient’; '01-001", 'sex’: 'male’, '‘age’: 25, ‘race’. 'White'}
2. {'patient’: '02-002', 'sex’: 'male’, 'age’. 40, race’. 'Black’}
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Data Analysis (2)

* Prompt :
Select patients whose age is older than or equal to 40. Use below "Patient Data". Provide
me the answers only.

“Patient Data”:

{'patient' : '01-001", 'sex' : 'male’, '‘age': 25, race' . 'White'},

{ 'patient' : '01-002', 'sex’ : ‘female’, 'age’ : 28, race’' : ‘Asian’},
{'patient' ; '02-001', 'sex’ : ‘female’, '‘age’ : 50, race' : ‘White'},
{ 'patient' : '02-002', 'sex’ : 'male’, 'age’ : 40, race’ : ‘Black’}

SR @ UeUl:
ANSwWers:
- I'patient’; '02-001", 'sex’;: female’, 'age’: 50, race’: 'Whiie'}
- {'patient’;. '02-002', 'sex’: 'male’, 'age’: 40, race’: 'Black’}
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Data Analysis (3)

 Prompt:
Sort "Patient Data" by age. Provide me the answers only.

“Patient Data”:

{'patient' : '01-001", 'sex’' : 'male’, '‘age': 25, race' . 'White'},

{ 'patient' : '01-002', 'sex’ : ‘female’, 'age’ : 28, race’': ‘Asian’},
{'patient' ;: '02-001', 'sex' : ‘female’, '‘age’ : 50, race' : ‘White'},
{ 'patient’ : ‘02-002', 'sex’ : 'male’, 'age’ : 40, race' : ‘Black’}

« Qutput:
Sorted "Patient Data" by age:

Eipdilent: 01-001, sexi male’, age 25 e casiimliEy
2. {'patient’: '01-002', 'sex’: 'female’, 'age’. 28, 'race’. 'Asian’}
3. {'patient’: '02-002", 'sex’: 'male’, 'age’: 40, race’. 'Black’}
4. {'patient’:. '02-001', 'sex’: 'female’, '‘age’: 50, race'. 'White'}
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Data Analysis (4)

* Prompt :
Count below “Patient Data” by race

“Patient Data”:

{'patient' : '01-001", 'sex’' : 'male’, '‘age': 25, race' . 'White'},

{ 'patient' : '01-002', 'sex’ : ‘female’, 'age’ : 28, race’': ‘Asian’},
{'patient' ;: '02-001', 'sex' : ‘female’, '‘age’ : 50, race' : ‘White'},
{ 'patient’ : ‘02-002', 'sex’ : 'male’, 'age’ : 40, race' : ‘Black’}

« Qutput:
Certainly! Let's count the number of patients by race in the given "Patient Data":
- White: 2

- Asian: 1
- Black: 1
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Data Analysis (5)

 Prompt:
Sort "Patient Data" by age. Provide me the answers only.

“Patient Data:
patient,sex,age,race
01-001,male,25,White
01-002,female,28,Asian
02-001,female,50,White
02-002,male,40,Black

« Qutput:
Sorted "Patient Data" by age:

1.01-001, male, 25, White
2.01-002, female, 28, Asian
3. 02-002, male, 40, Black
4.02-001, female, 50, White
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Data Visualization
« Prompt:

Create line graph of “Patient Data”

“Pafient Data™:

{ 'patient’ : '01-001", “visit 1’ : 100, ‘visit 2' : 105, ‘visit 3' : 110},

{ 'patient’' : '01-002", ‘visit 1’ : 104, ‘visit 2' . 95, ‘visit 3' : 90},

{ 'patient’ : '02-001", ‘visit 1" : 99, *visit 2" : 103, *visit 3" : 1085,

{ 'patient’ : '02-002', ‘visit 1" : 110, ‘visit 2" : 105, *visit 3" : 115}
« Qutput:

Patient Data Over Visits

1157

110t

1057+

Values

100

95F  Patient

01-001
== 01-002
—o— 02-001

90 | —— 02-002

visit 1 visit 2 visit 3
J Visits
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Safety Cases Identification

Prompt :

Classify the safety cases of the text.

Follow these steps in the classification.

1. Identify adverse event in text.

2. ldentify patient information in text

3. ldentify medication information in text

If text answers to “Yes” on all the steps,
classify as ‘Safety Issues’ Otherwise ‘No
Safety Issues’

Let’s think step by step for classification of
the text.

Text: Patient 001 has adverse events after
taking the medication.

Qutput :

Let's follow the steps you provided to classify the safety issues in
the text:

Step 1: ldentify adverse event in text

- The text mentions "Patient 001 has adverse events after taking
the medication." This indicates that there is an adverse event
mentioned in the text.

Step 2: Identify patient information in text
- The text mentions "Patient 001," which is patient information.

Step 3: Identify medication information in text
- The text mentions "taking the medication,” which is medication
information.

Now, let's evaluate the results of each step:
- Step 1: Adverse event identified

- Step 2: Patient information identified

- Step 3: Medication information identified

Since all three steps have been answered "Yes," we can classify
this text as 'Safety Issues' because it contains information about a
patient experiencing adverse events after taking medication.
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R Mental Health Assessment 1 — Prompt

| am a psychiatrist, and | am interviewing a patient for his PANSS score based on answers from the patient.

Use ‘Anxiety Answers from patient’ and match the ‘PANSS Score Anxiety Score’ of Absent, Minimal, Mild, Moderate, Moderate severe, Severe
and Extreme based on its definition.

Anxiety Answers from patient:

1. Question : Have you been feeling worried or nervous in the past week? Answer : No

2. Question : Would you say that you are usually calm and relaxed? Answer : Yes

3. Question : What has been making you feel nervous (worried, not clam, not relaxed) Answer : | have not felt nervous.
4. Question : Just how nervous (worried, etc.) have you been feeling? Answer : | have not felt nervous

5. Question : Have you been shaking at times, or has your heart been racing? Answer : No

6. Question : Do you get into a state of panic? Answer : No

7. Question : Has your sleep, eating, or participation in activities been affected? Answer : No

‘PANSS Score Anxiety Score’ : Subjective experience of nervousness, worry, apprehension, or restlessness, ranging from excessive concern about
the present or future to feelings of panic.

1. Absent - Definition does not apply

2. Minimal - Questionable pathology; may be at the upper extreme of normal limits

3. Mild - Expresses some worry, overconcern, or subjective restlessness, but no somatic and behavioral consequences are reported or evidence.
4. Moderate - Patient reports distinct symptoms of nervousness, which are reflected in mild physical manifestations such as fine hand tremor
and excessive perspiration.

5. Moderate severe - Patient reports serious problems of anxiety which have significant physical and behavioral consequences, such as marked
tension, poor concentration, palpitations, or impaired sleep.

6. Severe - Subjective state of almost constant fear associated with phobias, marked restlessness, or numerous somatic manifestations.

7. Extreme - Patient's life is seriously disrupted by anxiety, which is present almost constantly and at times reaches panic proportion or is
manifested in actual panic attacks.
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Mental Health Assessment 1 — Answer

e ANswer : - Answer: | have not felt nervous.

Based on the patient's answers to the anxiety-related - **PANSS Score Anxiety Score: Absent™*

guestions, you can match the PANSS Score Anxiety Score

as follows: 5. **Question: Have you been shaking at times, or has

your heart been racing?**
1. **Question: Have you been feeling worried or nervous - Answer: No

in the past week?** - **PANSS Score Anxiety Score: Absent**
- Answer: No
- **PANSS Score Anxiety Score: Absent** 6. **Question: Do you get into a state of panic?**
- Answer: No
2. **Question: Would you say that you are usually calm - **PANSS Score Anxiety Score: Absent™*
and relaxed?**
- Answer: Yes 7. **Question: Has your sleep, eating, or participation in
- **PANSS Score Anxiety Score: Absent** activities been affected?**
- Answer: No
3. **Question: What has been making you feel nervous - " PANSS Score Anxiety Score: Absent™*
(worried, not calm, not relaxed)?**
- Answer: | have not felt nervous. Based on the patient's responses, it seems that the
- **pANSS Score Anxiety Score: Absent** subjective experience of anxiety is absent, and there are

no signs or symptoms that warrant a PANSS Score Anxiety

. s 1 "
4. **Question: Just how nervous (worried, etc.? have you Score other than "Absent.
been fee“ng?** Confidential — Do not duplicate or distribute without the permission of Kevin Lee 51



. womer.  Mental Health Assessment 2 - Prompt

| am a psychiatrist, and | am interviewing a patient for his PANSS score based on answers from the patient.

Use ‘Anxiety Answers from patient’ and match the ‘PANSS Score Anxiety Score’ of Absent, Minimal, Mild, Moderate, Moderate severe, Severe
and Extreme based on its definition. Final PANSS score will be the most severe assessment.

Anxiety Answers from patient:

1. Question : Have you been feeling worried or nervous in the past week? Answer : Yes

2. Question : Would you say that you are usually calm and relaxed? Answer : Not Applicable

3. Question : What has been making you feel nervous (worried, not clam, not relaxed) Answer : worried
4. Question : Just how nervous (worried, etc.) have you been feeling? Answer : a little

5. Question : Have you been shaking at times, or has your heart been racing? Answer : No

6. Question : Do you get into a state of panic? Answer : No

7. Question : Has your sleep, eating, or participation in activities been affected? Answer : No

‘PANSS Score Anxiety Score’ : Subjective experience of nervousness, worry, apprehension, or restlessness, ranging from excessive concern about
the present or future to feelings of panic.

1. Absent - Definition does not apply

2. Minimal - Questionable pathology; may be at the upper extreme of normal limits

3. Mild - Expresses some worry, overconcern, or subjective restiessness, but no somatic and behavioral consequences are reported or evidence.
4. Moderate - Patient reports distinct symptoms of nervousness, which are reflected in mild physical manifestations such as fine hand tremor
and excessive perspiration.

5. Moderate severe - Patient reports serious problems of anxiety which have significant physical and behavioral consequences, such as marked
tension, poor concentration, palpitations, or impaired sleep.

6. Severe - Subjective state of almost constant fear associated with phobias, marked restlessness, or numerous somatic manifestations.

7. Extreme - Patient's life is seriously disrupted by anxiety, which is present almost constantly and at times reaches panic proportion or is

manifested in actual panic attacks.
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Mental Health Assessment 2 — Answer

e ANswer : Answer: a little

Based on the patient's answers and the PANSS Score PANSS Score Anxiety: Minimal

Anxiety definitions, we can match the responses to the

corresponding scores: 5. Question: Have you been shaking at times, or has your

heart been racing?
1. Question: Have you been feeling worried or nervous in Answer: No

the past week? PANSS Score Anxiety: Absent
Answer: Yes
PANSS Score Anxiety: Mild 6. Question: Do you get into a state of panic?
Answer: No

2. Question: Would you say that you are usually calm and PANSS Score Anxiety: Absent
relaxed?

Answer: Not Applicable 7. Question: Has your sleep, eating, or participation in
PANSS Score Anxiety: Absent activities been affected?
Answer: No
3. Question: What has been making you feel nervous PANSS Score Anxiety: Absent
(worried, not calm, not relaxed)
Answer: worried The final PANSS score would be the most severe
PANSS Score Anxiety: Moderate assessment, which in this case is Moderate (Question 3).

Therefore, the overall PANSS Score Anxiety for this

4. Question: Just how nervous (worried, etc.) have you Patient based on the provided answers is Moderate.
: fidential — Do not duplicate or distribute without th ission of Kevin L
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. womer.  Mental Health Assessment 3 — Prompt

| am a psychiatrist, and | am interviewing a patient for his PANSS score based on answers from the patient.

Use ‘Anxiety Answers from patient’ and match the ‘PANSS Score Anxiety Score’ of Absent, Minimal, Mild, Moderate, Moderate severe, Severe
and Extreme based on its definition. Final PANSS score will be the most severe assessment.

Anxiety Answers from patient:

1. Question : Have you been feeling worried or nervous in the past week? Answer : Yes

2. Question : Would you say that you are usually calm and relaxed? Answer : Not Applicable

3. Question : What has been making you feel nervous (worried, not clam, not relaxed) Answer : worried
4. Question : Just how nervous (worried, etc.) have you been feeling? Answer : a lot

5. Question : Have you been shaking at times, or has your heart been racing? Answer : Yes

6. Question : Do you get into a state of panic? Answer : Yes

7. Question : Has your sleep, eating, or participation in activities been affected? Answer : Yes

‘PANSS Score Anxiety Score’ : Subjective experience of nervousness, worry, apprehension, or restlessness, ranging from excessive concern about
the present or future to feelings of panic.

1. Absent - Definition does not apply

2. Minimal - Questionable pathology; may be at the upper extreme of normal limits

3. Mild - Expresses some worry, overconcern, or subjective restiessness, but no somatic and behavioral consequences are reported or evidence.
4. Moderate - Patient reports distinct symptoms of nervousness, which are reflected in mild physical manifestations such as fine hand tremor
and excessive perspiration.

5. Moderate severe - Patient reports serious problems of anxiety which have significant physical and behavioral consequences, such as marked
tension, poor concentration, palpitations, or impaired sleep.

6. Severe - Subjective state of almost constant fear associated with phobias, marked restlessness, or numerous somatic manifestations.

7. Extreme - Patient's life is seriously disrupted by anxiety, which is present almost constantly and at times reaches panic proportion or is

manifested in actual panic attacks.
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Mental Health Assessment 3 — Answer

e ANswer : PANSS Score: Moderate
Based on the patient's answers, let's match them to the _ _ ;
corresponding PANSS Score Anxiety Scores: 5. Question: Have you been shaking at times, or has your

heart been racing?
1. Question: Have you been feeling worried or nervous in Answer: Yes

the past week? PANSS Score: Moderate Severe
Answer: Yes
PANSS Score: Mild 6. Question: Do you get into a state of panic?
Answer: Yes
2. Question: Would you say that you are usually calm and PANSS Score: Severe
relaxed?
Answer: Not Applicable 7. Question: Has your sleep, eating, or participation in
PANSS Score: Absent activities been affected?
Answer: Yes
3. Question: What has been making you feel nervous PANSS Score: Severe
(worried, not calm, not relaxed)?
Answer: Worried Based on the most severe assessment, the final PANSS
PANSS Score: Mild Score for anxiety would be "Severe" as it is the highest

level mentioned in the responses.

4. Question: Just how nervous (worried, etc.) have you
been feeling?
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Image and Graphic recognition using ChatGPT

« ChatGPT can
analyze and
comment on
images and
graphics while
ChatGPT3.5 mainly
focuses on text

eople Attending the Movies
- I 1al I |
Using the graph, provide input data.

Based on the bar graph you provided, the input data for the number of people attending the movies each

e C h @ TG PT z:j : Number of Pecple
« Describe the 0
content of 55
phone, i
« |dentify frends ooy ¢
in graph . .
« Generate

captions for
Images.

This table captures the data shown in the graph.
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Video Generation using Sora
( Not available anymore)

OpenAl can generate short video (60
second) based on simple prompf.
hitps://sora.chatgpt.com/explore

Prompt :

Create a video about Gen Al and Vibe

Coding online course at WUSS in Dec 05
from 1 pm to 5 pm est
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Image creation using ChatGPT

-

Prompt: =

Convert the
picture in Gibnhili
animation
format




Prompt

- What is Prompte
- Infroduction of Prompt Engmeemﬁﬁg | e————

e e



Prompt it
Is the new

Al :  Prompt e




What is Prompt?
« Prompt — A tool to communicate with Gen Al (ChatGPT)

Default (GPT-3.5)

what is schizophrenia?

Schizophrenia is a complex and severe mental disorder that affects how a person thinks,
feels, and behaves. It is characterized by a range of symptoms that can vary in intensity and

duration but often include:

. Delusions: False beliefs that are resistant to reasoning or contrary evidence. Common

delusions in schizophrenia include beliefs in conspiracy theories, being persecuted, or

having special powers.

. Hallucinations: Sensory experiences that are not based in reality. Auditory hallucinations

(hearing voices) are the most common in schizophrenia, but visual and tactile hallucinations

can also occur.

. Disorganized thinking: Individuals with schizophrenia may have difficulty organizing their

thoughts and may exhibit incoherent or tangential speech.

. Disorganized or abnormal motor behavior: This can manifest as unpredictable or unusual

movements, agitation, or catatonia (a state of immobility and unresponsiveness).

. Negative symptoms: These involve a decrease in normal emotional responses, moti

‘> Regenerate
and social functioning. Negative symptoms can include a lack of interest in daily activ.cie,

Go gle what is schizophrenia? X $ & Q
Feedback

» National Institutes of Health (.gov)
https://www.nimh.nih.gov » health » topics » schizoph... 3

Schizophrenia - NIMH

Schizophrenia is a serious mental iliness that affects how a person thinks, feels,

and behaves. People with schizophrenia may seem like they have lost touch ...
What are the signs and... - How is schizophrenia treated?

Substance Abuse and Mental Health Services Administration (.gov)
https:/fwww.samhsa.gov » mental-health » schizophrenia

What is Schizophrenia? | SAMHSA

Apr 24, 2023 — Schizophrenia is a severe, lifelong brain disorder that causes people to

wes

interpret reality abnormally. They don't know what sights, sounds, ...

Mayo Clinic
https://www.mayoclinic.org » syc-20354443
Schizophrenia - Symptoms and causes

Jan 7, 2020 — Schizophrenia involves a range of problems with thinking (cognition),
behavior and emotions. Signs and symptoms may vary, but usually involve ...

Ol
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porompt Engineering
better
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What is Prompt Engineering?

Prompt Engineering — the art of creating effective
communication/ prompt that guide Gen Al (ChatGPT) to

generate desired response.

Bad Prompt — Bad Response Good Prompt - Good
(e.g.. Hallucination) Response




ChatGPT is like a very smart, capable,
recently graduated intern/new hire.

ChatGPT
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How to work with the recently graduated, smart intern
at work?
How to make an intern competent or incompetent?

e, B - J/
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How to prompt better in
ChatGPT ( How fo
communicate better with
smart intern)

- Get Specific

- Add Constraints

- Add more contexts
- Set the role
- Coach with feedback

- Probe further ;

- Step by step infroduction —
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Get specific
« Generic inquiry will provide generic (and less impressive) answers

Generic Prompt Specific Prompt

Tell me about CDISC. Tell me about CDISC - its overview,
core services and activities.

Tell me the best places to visit in Tell me the best places to visit in

Prague. Prague, where | could have unique
experiences.

Write me a promotion request email. Write me a promotion request emaill
for Manager of CDSIC Standards.
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Add Parameter or Consiraints

Restriction and constraints breed a creativity

Example of parameters
Under 100 words

Include word of “creative” / do not use a word of “creative”

Make it under $100

Make it work for 15 people

Generic Prompt Prompt with parameter

Tell me about CDISC.

Tell me about CDISC —its overview,

core services and activities within
200 words.

Prague.

Tell me the best places 1o visit in Tell me the best places 1o visit in

Prague within 4 days.

Ricletic

Tell me the best places 1o visit in Tell me the best places 1o visit in

Prague with $500 budget.
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Add more context

* |f a promptincludes more background, ChatGPT can provide more
relevant, customized answers.

* Provide the reason that | am using ChatGPT

Generic Prompt Prompt with parameter

Tell me about CDISC. Tell me about CDISC from the perspective of a
senior statistical programmer working in
pharma.

Tell me about CDISC. Tell me about CDISC in & bullet points, focusing

on what stat programmers should know.

Tell me the best placesto  Tell me the best places to visit in Prague for a
visit in Prague. first-time visitor who enjoys history and
architecture.

Tell me the best placesto | am in the vacation. Tell me the best places 1o
visit in Prague. visit in Prague. 69




Set the role

* |f one gives arole to ChatGPT and ask, ChatGPT play a role given and
provide the answers.

 Example of roles : boss, parent, salesperson,

Generic Prompt Prompt with role

Write a greeting email. | am a salesperson who markets
new medicine. Write a greeting
email.

Review this proposal and provide  Pretend you are the head of IT.

your feedback. Review this proposal and provide
your feedback.

How do you respond below You are Steve Jobs. How do you

proposale respond below proposale
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Coach ChatGPT with feedback

. Af’rer ChatGPT provide an answer, one can provide a feedback and ask
again.

* By iterating, one can get the better answer

Generic Prompt Prompt with feedback

Write a greeting email.

Make it in 50 words.
Make it more formal.
Make It more persuasive.
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Provide a reference

« This tfechnique is called ‘Few-shot Learning’
* By providing reference/ examples, one could receive customized response.

|t will help ChatGPT to mimic writing style and format.

Generic Prompt Prompt with feedback

Write a greefing email. | want you to refer to #my_previous_email to
write a greeting email by following my tones and

styles.

#my_previous_email:
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Probe further
« Afterreceiving the answers, one could probe further in the current chat.

 One can find more detail information from the certain part of previous
response.

Initial Prompt Prompts with probing

Tell me how to be a excellent Stat
Programmer.

Tell me more about the first fip on
“Understand CDISC Standards”

List fop 10 attractions in Prague.

Tell me more about attraction 1.

Please tell me the specific foods
that | need to try near by
attraction 1. 73




Provide step by step instruction

 One can give step by step instruction on how ChatGPT think the answer
“step by step”

» This will help ChatGPT to perform better.

Generic Prompt Prompt with step by step infroduction

Summarize new Perform the following actions:
trend about CDISC. 1. Identify 10 recent articles(e.g., 6 to 12 months) related to CDISC.
2. For each article, extract title, publication date, source, and a short
summary of key poinfs.
3. Filter and synthesize the information to identity common trend
themes across the articles.
4. Summarize each identified frend, explaining what is changing and
why it matters to clinical data stakeholders.
5. Produce a final structured summary, including an executive
overview, key trends, implications, and source list.
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Prompt Engineering
Technique

- /ero Shot

- One Shot

- Few Shot

- Reflection

- Chain of Thought
= [ree of Thought

F



Prompt Technique : Zero-Shot

« Purpose : One time Query without giving any examples.
« Method : Straight-up Query

« Examples
 Prompt: Whatis 2 + 8¢
 Qutput: 2+ 8equals 10.
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Prompt Technique : One-Shot

« Purpose : One time Query with one example to show what you want.

« Examples
 Prompt:
Example Input: What is the capital of France?
Example Output: The capital of France is Paris.

Now, answer the following question in the same style:

Input: What is the capital of Japane
Qutput:

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Prompt Technique : Few-Shot (1)

« Purpose : Teaching Al models to follow specific patterns
« Method : Provide multiple examples of input-output pairs.

« Examples

« Prompt:
2@4 =8
3@3=9
4@2 =8
5@3 =15
4@2 =

« Qutput:
It seems like you have a pattern where you're using "@" as an operator. Based on
the examples you provided:
2@4 = 8 (2 multiplied by 4)
3@3 = 9 (3 multiplied by 3)
4@?2 = 8 (4 multiplied by 2)
5@3 =15 (5 multiplied by 3)
So, following this pattern, 4@2 would be equal to 4 multiplied by 2, which is 8.
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Prompt Technique : Few-Shot Examples (2)

» Prompt:
Classify these conversations:

Text: Patients has Adverse event.
Label: Safety Issue

Text: Patients does not have Adverse event.
Label: No Safety Issue

Text: Patients has a headache.
Label: Safety Issue

Text: Patients feel sick after taking the medication
Label: Safety Issue

Text: Patients does not have any Adverse Event
Label: No Safety Issue

Text: Patients feel good after taking the medication
Label:

Qutput :

Based on the provided texts and labels, here is
the classification of these conversations:
1. Text: Patients has Adverse event.
Label: Safety Issue
2. Text: Patients does not have Adverse event.
Label: No Safety Issue
3. Text: Patients has a headache.
Label: Safety Issue
4. Text: Patients feel sick after taking the
medication.
Label: Safety Issue
5. Text: Patients does not have any Adverse Event.
Label: No Safety Issue
6. Text: Patients feel good after taking the
medication.
Label: No Safety Issue

It appears that the classification is based on
whether the patient experienced an adverse
event (Safety Issue) or not (No Safety Issue) after
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Prompt Technique : Chain of Thought

 Purpose :
« Teaching Al model the thought process it should use.

« |tis asubset of few-shot.
 Method : Breaking the prompt into simpler steps —step 1, step 2, step 3, step 4 and so on

« Examples

 Prompt:
Provide the answers
Q: Roger has 5 tennis balls. He buys 2 more cans of tennis balls. Each can have 3
tennis balls. How many tennis balls does he have nowe
A: Rogers started with 5 balls.
2 cans of 3 tennis balls each is 6 tennis balls.
5+6=11. The answeris 11.
Q: The cafeteria has 23 oranges. If they use 20 and buy 6 more. How many
oranges do they havee

« Qutput:
A: The cafeteria started with 23 oranges.
They used 20, so they have 23 - 20 = 3 oranges leff.
Then, they bought 6 more.
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Prompt Technique : Chain of Thought

Purpose :
« Teaching Al model the thought process it should use.

* |tis a subset of few-shot.

Method : Breaking the prompt into simpler steps — step 1, step 2, step 3, step 4 and so
on

Examples
« Prompt:
Write a function to find the sum of all even numbers from 1 1o 50.

Step-by-Step Instructions:

« |dentify the range of numbers (1-50).

« Determine the even numbers in this range.
« Sum the even numbers.

« Write the function to calculate it.

« Qutput:

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Prompt Technique :

Explain why SAS programmers need to learn prompt
engineering.

Follow below steps:

1. Provide the intfroduction

2. Provide the two examples

3. Provide the conclusion with infroduction and two examples

« Output:

**Infroduction:**

SAS (Statistical Analysis System) programmers play a crucial role
in extracting meaningful insights from data through
programming and analytics. One essential skill for SAS
programmers is prompt engineering, which involves creating
interactive prompts to enhance the flexibility and usability of
their programs. This skill is particularly important as it allows users
to customize their analyses, making the programming process
more dynamic and user-friendly.

*Two Examples:**
*Example 1: Enhancing User Interaction®

Consider a scenario where a SAS programmer develops a

Chain of Thought 2

or choose specific product categories. This enhances user
interaction, making the program adaptable to different business
scenarios and reducing the need for multiple versions of the
same code.

*Example 2: Streamlining Data Selection*

In another example, a SAS programmer is tasked with creating a
report that summarizes employee performance metrics. Instead
of hardcoding specific employee IDs or performance criteria,
prompt engineering enables the programmer to incorporate
prompts for users to input the desired employee IDs,
performance thresholds, or other relevant parameters. This
ensures that the program can be reused for various teams or
departments without the need for extensive code modification,
thereby streamlining the data selection process.

**Conclusion:**

In conclusion, prompt engineering is a valuable skill for SAS
programmers due to its ability to enhance user interaction and
streamline data selection. By incorporating interactive prompts
into their programs, SAS programmers empower users to
customize analyses based on specific requirements, making the
programs more versatile and user-friendly. The examples

program to analyze sales data. Without prompt engineering, the provided illustrate how prompt engineering enables

program might be fixed to analyze a specific time period or
product category. However, by incorporating prompts, the

programmer can allow users to input their preieseedais rg@{@@“g@gﬁggﬂ

adaptability, reducing the need for repeated code
developmen’r and maintenance. Ultimately, mos’rering prompt

ﬁ%%W al é@(rﬁ?ﬁérp g%ers aiming tg,create

robus’r Qngﬁfl exible so lons c’ro analysis and reporting.



Prompt Technique : Chain of Thought 3

*  Prompt:
Classify the safety issues of the text.
Follow these steps in the classification.
1. ldentify adverse event in text.
2. ldentify patient information in text
3. Identity medication information in text

If text answers to “Yes” on all the steps,
classify as ‘Safety Issues’ Otherwise ‘No
Safety Issues’

Let’s think step by step for classification of
the text.

Text: Patient 001 has adverse events after
taking the medication.

Qutput .

Let's follow the steps you provided to classify the safety issues in
the text:

Step 1: Identify adverse event in text

- The text mentions "Patient 001 has adverse events after taking
the medication." This indicates that there is an adverse event
mentioned in the text.

Step 2: Identify patient information in text
- The text mentions "Patient 001," which is patient information.

Step 3: Identify medication information in text
- The text mentions "taking the medication,” which is medication
information.

Now, let's evaluate the results of each step:
- Step 1: Adverse event identified

- Step 2: Patient information identified

- Step 3: Medication information identified

Since all three steps have been answered "Yes," we can classify
this text as 'Safety Issues' because it contains information about a
patient experiencing adverse events after taking medicgiion.



Prompt Technique : Reflection

« Purpose : To understand how ChatGPT generates the output.
« Method : Ask the question to ChatGPT to explain the output / process of

ChatGPT

« Examples
* Prompt :
Solve: 23 x 17

Step 1: Calculate the answer.
Step 2: Reflect on your calculation: check for errors, consider alternative methods.

Step 3: Provide the final answer with explanation.
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Prompt Technique : Tree of Thought

Purpose : To find mulfiple reasoning.
Method : Instead of generating a single chain of reasoning, the model
explores multiple reasoning paths simultaneously - like branches of a tree.

Examples
 Prompt:
You are an Al reasoning assistant. Solve the problem step by step using a Tree-of-
Thought approach.

Problem: A farmer has 17 cows. All but 9 die. How many are left?

Step 1: Generate multiple possible reasoning paths (branches) for solving the
problem.

Step 2: Evaluate each reasoning path for correctness.

Step 3: Discard incorrect or illogical paths.

Step 4: Select the most reasonable path and provide the final answer.
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Prompt Template

Categories Explanation Examples
# ldentity ldentity or the roles that Al will || am SOP developer.
play.
# Task Main task that Al will do for Write SOP for TFL Development.
me.
# Sub tasks Subtasks, Step by Step Tasks Refer to SOP for SDTM Development in
that Al will follow to do main #Guidance. Write SOP for TFL development.
task. Refer to #Context and
#Guidance for tasks.
# Context Background of this task. TFL is the abbreviation of Table, Figure and

- Who you are
- State of projects
- Goal of projects

Listing. SAS programmers create TFL from
ADaM and SDTM datasets based on SAP. TFL

should be validated by independent SAS
Programmers

# Guidance

Guidance or Examples that Al
use or refer to the task

Current SOP examples for the new SOP
development task — SOP for SDTM
Development.

87



Prompt Template Examples

 Prompt
# |dentity
# Task

# Sub Tasks
# Confext

# Guidance

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Prompt Template Example - Prompt

# Identity (https://database.ich.org/sites/default/files/E6_R2_A *SDTM Developer creates SDTM datasets using SAS
| am SOP developer. ddendum.pdf) programming techniques.
*Ensure adherence to SDTM variable naming
# Task 4. Responsibilities conventions and data types.
| am writing SOP for TFL development *SDTM Developer: *Include variable labels, formats, and definitions
« Develops SDTM mapping specification. within the SAS datasets.
# Sub Tasks _ _ « Develops SDTM datasets based on the siImplement data clganing and validation procedures
Ref_er to SOP for SDTM Development in #Guidance. approved mapping document. to ensure data quality.
Write SOP for TFL development Ty VE s Y ia |
A : .4. Review and Approva

# Context Val|d.a.te S.DTM datasets baseciene Rl *SDTM validator reviews the developed SDTM
TFL is the abbreviation of Table, Figure and Listing. speFlflcatlon. _ datasets for accuracy and completeness.
SAS programmers create TFL from ADaM and SDTM * Reviews and approves the final SDTM
datasets based on SAP. TFL should be validated by datasets. 6. Training
independent SAS programmers. *Train personnel involved in data analysis and

5. Procedure reporting on the structure and content of the SDTM
# Guidance 5.1. Pre-development Activities datasets.
SOP for SDTM Development *SDTM Developer reviews the clinical trial protocol
1. Purpose and data collection forms. 7. Records
This Standard Operating Procedure (SOP) outlines the °ldentify data elements for SDTM mapping. *Maintain records of all SDTM development
process for developing Study Data Tabulation Model *Select the appropriate CDISC SDTM Implementation documents, including mapping documents,
(SDTM) datasets for clinical trials, ensuring data Guide based on the study type. programming code, and data cleaning logs.
consistency, regulatory compliance, and efficient
analysis. 5.2. SDTM Mapping 8. Deviations

*Map each data element from the clinical trial forms eAny deviations from this SOP must be documented
2. Scope to the corresponding SDTM domain and variable. with justification and approval from the Programming
This SOP applies to all personnel involved in SDTM  °Utilize controlled terminologies (e.g., MedDRA) for  Lead.
development, including SAS programmers, data coded data elements.
managers, and clinical trial leads. *Document variable labels, formats, definitions, and 9. Revision History

value ranges in SDTM mapping specification. *Maintain a revision history of this SOP, including the
3. References Confidential - Do not duplicate or distribute without teateefregsireyisenianda brief descriptigp of the

*ICH E6 Good Clinical Practice 5.3. SDTM Dataset Development changes made.


https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf

Prompt Template Examples - Output

# SOP for TFL Development

## 1. Purpose

This Standard Operating Procedure (SOP)
outlines the process for developing Table,
Figure, and Listing (TFL) outputs from Analysis
Data Model (ADaM) and Study Data
Tabulation Model (SDTM) datasets for clinical
trials. The objective is to ensure the creation
of accurate, consistent, and regulatory-
compliant TFLs that support efficient data
analysis.

## 2. Scope

This SOP applies to all personnel involved in
TFL development, including SAS
programmers, data managers, and clinical
trial leads.

## 3. References

* |CH E6 Good Clinical Practice
(https://database.ich.org/sites/default/files/E
6_R2_Addendum.pdf)

e SDTM Development SOP

## 4. Responsibilities

##+# TFL Developer:

* Develops TFL mapping specification based
on the Analysis Plan (SAP).

accuracy and consistency.

### Independent SAS Programmer (TFL
Validator):

e Validates TFL outputs based on TFL
mapping specification.

* Reviews and approves the final TFL outputs.

## 5. Procedure

### 5.1. Pre-development Activities

» TFL Developer reviews the SAP and identifies
variables for TFL mapping.

 |dentify any specific requirements or
considerations for TFL development outlined
in the SAP.

### 5.2. TFL Mapping

* Map each variable identified in the SAP to
the corresponding TFL output.

» Utillize controlled terminologies when
applicable.

 Document output labels, formats,
definitions, and any statistical methodology
used in the TFL mapping specification.

### 5.3. TFL Development

* TFL Developer creates TFL outputs using SAS
programming techniques.

» Ensure adherence to TFL output naming

» Creates TFL outputs using SAS programming conventions and formatting.

chhigiusigi@uipyhislbelsideranstsistibgte without tREBEaEsSSREORAH ke changes magle.

technigques.
* Implements validation checks to ensure TFL

definitions within the output files.

* Implement data quality checks and
validation procedures.

### 5.4. Review and Approval

* Independent SAS Programmer (TFL
Validator) reviews the developed TFL outputs
for accuracy and completeness.

* Any discrepancies or issues identified during
the validation process are documented and
addressed by the TFL Developer.

## 6. Training

* Train personnel involved in TFL development
and validation on the structure and content
of TFL outputs.

## 7. Records

* Maintain records of all TFL development
documents, including mapping documents,
programming code, and validation logs.

## 8. Deviations

* Any deviations from this SOP must be
documented, providing justification and
obtaining approval from the Programming
EeEEl

## 9. Revision History
* Maintain a revision history of this SOP,
including the date of each revision and a



Prompt Template Examples

Prompt 1: Pareto Principle (80/20 Rule)

"Using the Pareto Principle, help me identify the 20% of activities in my [personal life/professional life/business goals] that yield 80% of my
results. Provide a step-by-step guide for analyzing my current efforts, pinpointing high-impact tasks, and creating an action plan to prioritize
these tasks. Additionally, suggest ways to delegate, automate, or minimize the remaining 80% of lower-impact activities to free up time for what
truly matters.”

Prompt 2: SMART Goals

"Help me create three SMART goals for [specific time frame] that align with my [personal/professional/fitness/etc.] objectives. For each goal,
provide a clear breakdown of the goal itself, milestones to track progress, specific metrics to measure success, potential challenges | may face,
and strategies to overcome these challenges and stay on track.”

Prompt 3: The 5 Whys Method

"Using the 5 Whys technique, help me identify the root cause of a recurring issue | face in [specific area, e.g., productivity, personal
relationships, project management]. Provide a detailed step-by-step approach to uncover the core problem by repeatedly asking 'Why?' until the
root cause is clear. Then, offer actionable solutions to address the root issue and prevent similar challenges in the future.”

Prompt 4: Atomic Habits

"Using the principles from Atomic Habits by James Clear, help me build a sustainable habit for [specific goal]. Provide a comprehensive
framework that includes habit stacking ideas to make this habit easier to integrate into my daily routine, clear cues and triggers to initiate the
habit, strategies for tracking progress and staying motivated, and a reinforcement plan to make the habit stick over the next [time frame].”

Prompt 5: Ikigai Framework

"Using the lkigai framework, help me find clarity about how to align [my career/personal life/business] with my purpose by identifying what | love
doing, what I'm skilled at, what the world needs, and what | can be paid for. Based on this alignment, provide actionable steps for creating a
fulfilling [career/life plan] that incorporates all four elements of Ikigai."
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6 Prompt Components

1. Task

2. Context
3. Example
4. Persona
5. Format

6. Tone

More important

Optional

Task:

Generate an open source strategy for the biometrics
department.

Context:

The user is a senior biometrics professional working in a
regulated clinical research setfting, aiming to reduce
reliance on commercial tools and promote innovation
through open source adoption.

Example:

For instance, the strategy could include evaluating tools like
R for statistical programming, Git for version control, and
defining contribution guidelines for infernal package
development.

Persona:

You are an experienced open source strategist familiar with
clinical data workflows, regulatory environments, and open
science principles.

Format:

Provide a structured outline in bullet points, organized into
key sections: Goals, Current State, Tool Evaluation,
Governance, Implementation Plan, and Recommendations.
Tone:

Professional, clear, and practical—suitable for presentation
to department leadership.

Confidential — Do not duplicate or distribute without the permission of Kevin Lee T



ontext Engineering

e e



Context Engineering

Context engineering is the practice of deliberately shaping what an Al model knows,
prioritizes, and how it reasons by controlling the instructions, data, and constraints
provided in its context.

It is engineering the environment Al thinks in.

It typically includes:

*Defining the model’s role and behavior

*Injecting relevant external knowledge (documents, tools, memory)

*Setting rules for source priority and fallback

*Constraining reasoning, tone, and outputs

It's the foundation behind RAG systems, Al agents, and governed/enterprise Al.
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Context Engineering Example

Prompt:

# ldentity
| am SOP developer.

# Task
| am writing SOP for { document_name}
development

# Sub Tasks
Refer to SOP document in #Guidance. Write new
SOP.

# Context
Use below description of the new SOP.
{document_description}

# Guidance
Use below SOP as a reference.
{ SOP_document }

Examples :
{ document_name} = “TFL”

{document_description} =

“TFL is the abbreviation of Table, Figure and Listing. SAS
programmers create TFL from ADaM and SDTM datasets
based on SAP. TFL should be validated by independent
SAS programmers. “

{ SOP_document } =

“SOP for SDTM Development

1. Purpose

This Standard Operating Procedure (SOP) outlines the
process for developing Study Data Tabulation Model
(SDTM) datasets for clinical trials, ensuring data
consistency, regulatory compliance, and efficient
analysis.

o
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& 1D} ChatGPT ~

@ New chat

O, Search chats

E@ Images

88 Apps

) Codex

B3 Projects

GPTs »

Your chats

Fixing dotenv package error
RECIST 1.1 Disease Assessme...
Reply to email request
Mode,js Prompt PDF LLM
Windows-MCP Tools Overview
Python CLI Execution Equival...
Read XPT file R

Read XPT File R

FastAPI Python Example

SAS Handler Skill Review

LLM Input and Response
YAML Frontmatter in Skills
Staticmethod Explanation
Markdown file generation
Markdown file creation
Markdown prompt display
Agent-Specific Tool Registry
AgentLoop Explanation

1099 Contractor Tuition Ded...

Image to Text Conversion

Start new chat

[
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@ New chat

Q Search chats
@ Images

88 Apps

&P Deep research
(2 Codex

£3 Projects

GPTs >

& Free offer

What's on the agenda today?

Ask anything

Q- Thinking
P Deep research

@ Shopping research

+++ More >

Go to https://chatgpt.com/

Click “New Chat"” to start the new chat.

ChatGPT ~ i Free offer

v L

agenda today?

@D Web search

m:l Study and learn
¥® Canvas

@ Booking.com

G Coursera
A Expedia
07 Quizzes

28 Explore apps
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®

(&4 New chat

. Search chats
E?ﬂ Images

86 Apps

¢ Deep research
) Codex

55 Projects

GPTs >

Start new chat

ChatGPT ~ tf Free offer

« Go to https://chatgpt.com/

« Click “New Chat” to start the new chat.

What's on the agenda today?

+ Ask anything
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https://chatgpt.com/

Search tool

| am visiting Paris for 5 days with my family. Tell me about the
itinerary.

Visiting Paris with your family for five days offers a wonderful opportunity to explore the city's rich history,
vibrant culture, and family-friendly attractions. Here's a thoughtfully curated itinerary to help you make the

most of your trip:

FR Day 1: Iconic Landmarks & Seine River Cruise

* Morning: Begin your adventure at the Eiffel Tower. To avoid long queues, it's advisable to book tickets
in advance. Children under 4 years old can enter for free. Afterward, enjoy a leisurely walk through the

Champ de Mars, where kids can play and you can relax with views of the tower. fmiinpais

* Afternoon: Visit the Aquarium de Paris, located near the Trocadéro. It's home to over 10,000 fish and

invertebrates, including a shark tunnel that's sure to captivate the children. famiinraris

* Evening: Embark on a Seine River cruise. Companies like Vedettes de Paris offer family-friendly cruises
with engaging commentary suitable for children aged 6 to 12. As night falls, find a spot to watch the

Eiffel Tower's sparkling light show, which occurs every hour on the hour after sunset. 1=mendef <1

@ Day 2: Art, Gardens & Cultural Exploration

* Morning: Head to the Louvre Museum. To make the visit engaging for kids, consider a scavenger hunt

or a guided family tour focusing on highlights like the Mona Lisa and Egyptian antiquities, = Tre fiing bum

* Afternoon: Stroll through the Tuileries Garden, where children can enjoy playgrounds and a carousel.

Continue to the Champs-Elysées for some shopping or a treat at one of the many cafés. smiinzrs -1

= Evening: Dine in the Saint-Germain-des-Prés district, known for its charming streets and family-friendly

restaurants.

4 Day 3: Historic Sites & Montmartre

s Morning: Visit Notre-Dame Cathedral. Although i*'s undergoing restoration, the exterior and

surrounding area remain impressive, Sutes & s
Search the web

@b search ~ Q Reason P Deep research @ Create image e ) o 3 .
nfidential

Find the best hotel near by my Day 1.

B Booking.com G P

Dec1- Dec 2 - 4 travelers

5] 2J
BnBNova - Champs-Elysées - West Paris Suite Paris Home Collection -

1BR Excellent - 151 reviews Serviced Apartments Champs-

@ Internet services [H] Heating % WiFi [ Non-smoking rooms Elysées - Rue de Ponthieu

28 Family rooms Wonderful - 18 reviews

@ Internet services ELift Soundproof rooms
] Heating
From From From
$97;’ 1 night $132 /1 night $277 /1 night

View on Booking.com View on Booking.com View on Booking.com

Here are the best hotel options near your Day 1itinerary (Eiffel Tower, Champ de Mars, Trocadéro, Seine
cruise), based on the real Booking.com search | just ran for Dec 1-2, 2025, 4 guests, and within 2 km of the

Eiffel Tower.

Below is the curated shortlist with my recommendations:

| Top Picks Near the Eiffel Tower | rom actual availability)

1 Anarthatel Adanin Paric Centre Tour Fiffel

+ B sooking.com 9 o

« Click “Web
Search” and
prompt to have
response and
search link
together.

» Click
“Booking.cEiis
to find the hotel.
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Reasoning Prompt :

You are reviewing an SDTM
AE (Adverse Events) dataset.
You notice that for a subject,
AEENDTC (Adverse Event
End Date/Time) is missing, but
AEOUT (Outcome of Adverse
Event) is recorded as
"RECOVERED/RESOLVED".

Based on CDISC SDTM
standards and your knowledge
of clinical trial data, should this
be flagged as a potential data
issue? Why or why not? How
would you verify or correct
this? Explain your reasoning
process.

Thinking tool

What's on the agenda today?

You are reviewing an SDTM AE (Adverse Events) dataset. You notice that for a subject, AEENDTC
(Adverse Event End Date/Time) is missing, but AEOUT (Outcome of Adverse Event) is recorded as
"RECOVERED/RESOLVED™.

Based on CDISC SDTM standards and your knowledge of clinical trial data, should this be flagged as a
potential data issue? Why or why not? How would you verify or correct this? Explain your reasoning
process.

+ Q- Think ) o

Thought for 5 seconds >

According to CDISC SDTM conventions, an adverse-event record whose outcome is
“RECOVERED/RESOLVED" implies that the event has an end date (and possibly a time), so a
missing AEENDTC in conjunction with AEOUT="RECOVERED/RESOLVED" is indeed a data
inconsistency that should be flagged. Below is the step-by-step reasoning and a

suggested approach for verification and correction:

1. Why this appears to be a data issue

+
1. SDTM Variable Definitions
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Thinking tool

Reasoning Prompt :

You are reviewing an SDTM AE (Adverse
Events) dataset. You notice that for a
subject, AEENDTC (Adverse Event End
Date/Time) is missing, but AEOUT (Outcome
of Adverse Event) is recorded as
"RECOVERED/RESOLVED".

Based on CDISC SDTM standards and your
knowledge of clinical trial data, should this
be flagged as a potential data issue? Why or
why not? How would you verify or correct
this? Explain your reasoning process.

You are reviewing an SOTM AE (Adverse Events) dataset. You notice that for a subject, AEENDTC
(Adverse Event End Date/Time) is missing, but AEQUT (Outcome of Adverse Event) is recorded as
"RECOVERED/RESOLVED".

Based on CDISC SDTM standards and your knowledge of clinical trial data, should this be flagged as a
potential data issue? Why or why not? How would you verify or correct this? Explain your reasoning
process.

+ Q" Think ¢

Activity - 21s X

Thinking

* Reviewing AE data for potential issues
| need to focus on the final decision regarding the
AE data. While SDTM standards are stable, the
developer recommend searching to verify niche
topics. Specifically, | need to check if the end date is
missing for events marked as “recovered/resolved.”
This may require reviewing source documents like
CRFs and medical notes for additional context.

* Clarifying AE outcome and end date handling
According to CDISC, AEOUT doesn't require
AEENDTC unless the outcome is
recovered/resolved, in which case capturing
AEENDTC is encouraged. | need to verify this by
checking SDTM specs, CRFs, AE relationships with
concomitant meds, and medical records. I'll also be
cautious with variable names and avoid uncertain
ones.

* Clarifying SDTM and ADaM AE variables
For SDTM and ADaM. AEENDTC and AEENDY may
be used, with AEENDTC being an 150 8601
date/time. AESTDY and AEENDY are common,
representing the relative start and end days. While
accurate, I'll avoid listing details unless I'm
completely sure, especially since the user is a SAS
programmer working with CDISC SDTM.

* Explaining missing end date when AE is resolved
If the outcome is "RECOVERED/RESOLVED," it
generally means the event has ended. A missing
end date could be an omission, but in some cases,
if the recovery was noted without a specific date, it
might be marked as "RECOVERED/RESOLVED" with
no date. Data standards require capturing the end
date; otherwise, it should be flagged for query.

* Resolving AE end date issues
To resolve missing AE end dates, I'll review the
SDTM definexml, CRF mappings, and source data
like eCRFs and medical histories. I'll check for any
related procedures or datasets that could provide
an end date. If no date is found

©
&

) Thought for 21s
Done
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Thinking / Reasoning

Short answer: Yes — flag it as a potential data issue.

Reason: “RECOVERED/RESOLVED” implies the event has ended, so an AE end date/time (AEENDTC) would
normally be expected. A blank AEENDTC with a resolved outcome is a logical inconsistency that can affect
safety summaries, AE duration and timing calculations, and downstream analyses.

Below I’ll show the reasoning, how to verify, and safe corrective actions (including what to ask the site or data e

owner).

Why this looks like a problem

° Semantic mismatch. Outcome = RECOVERED/RESOLVED asserts the event terminated; an end date
is the usual evidence of that termination. Missing AEENDTC contradicts that implication (or at least
leaves it undocumented).

° Regulatory / analysis impact. Missing AEENDTC prevents computing AE duration, AE end relative day,
and affects summaries that report events ongoing vs resolved, and time-to-resolution analyses.

° Standards expectation. Per SDTM practice you should capture AESTDTC (when it started) and
AEENDTC (when it ended) when known; outcome can supplement these but usually doesn’t replace
them.

That said — there are legitimate scenarios where AEOUT says “RECOVERED/RESOLVED” but AEENDTC is

blank (e.g., the investigator recorded recovery but forgot to enter a date; the source has a narrative but no

discrete date; data entry error; or event resolved between visits and no precise day was recorded). So
flagging is needed to investigate, not to automatically change the data.

How to verify (step-by-step)

1. Confirm the SDTM mapping/spec. Look at the annotated CRF / mapping document to see where
AEENDTC and AEOUT are sourced from in the eCRF / source documents.

2. Check source documents. Review the AE eCRF, medical notes, follow-up pages, discharge
summaries, visit notes, or SAE narrative for an explicit end date or wording that implies the resolution
date (e.g., “resolved on 2025-10-12”).

3. Search related datasets. Check other SDTM datasets for corroborating dates:

o Concomitant medication (CM) stop/start dates (if AE resolved when a med stopped),
o Procedures (PR) or disposition (DS) that mention resolution dates,
o Visit dates (VS) or the last contact date — sometimes resolution is documented at a visit.

4. Look for derived variables or partial dates. Sometimes the end date was captured partially (YYYY-
MM) or as a visit date; check AEs for partial AEENDTCs or other flags.

5. Programmatic QC (quick check). Create a report of all records where AEOUT indicates resolved but
AEENDTC is blank (example SAS snippet below) and review them as a batch.

6. If source does not show an end date, query the site. Issue a Data Clarification Query (DCQ) asking
the investigator/site to provide the AE end date or to confirm that the resolution date is unknown and
why.

Example SAS check:

proc sql;

create table ae_flag as
select USUBJID, AESEQ, AETERM, AESTDTC, AEENDTC, AEOUT
from sdtm.ae
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where upcase(strip(AEOUT)) ='RECOVERED/RESOLVED'

and missing(AEENDTC);

quit;

How to correct (recommended approaches)

Preferred: If the source contains a specific end date, populate AEENDTC (and any derived

AEENDY/AEDUR fields), record the correction in the data change log, and preserve an audit trail.

Update define.xml if mapping changed.

° If the source indicates a resolution but no exact date:

Do notinvent a precise date. Instead:

= Askthe site to provide an exact date (DCQ).

= |f site can only provide a visit-level confirmation (e.g., “resolved at visit on 2025-10-12”),
consider using that visit date as AEENDTC only if your protocol/SOP allows and
document the imputation method thoroughly. Use partial-date conventions if
appropriate (e.g., YYYY-MM) and document why.

= |fthe date is truly unknown and cannot be obtained, leave AEENDTC blank but
document the reason and retain AEOUT = RECOVERED/RESOLVED; note the limitation
in listings and safety summaries. Some analysis teams may treat these as “resolved,
but end date unknown” and handle them accordingly.

° If the outcome is incorrect: If source shows the event was ongoing and AEOUT was incorrectly set to
recovered, correct AEOUT to the proper value (with documentation) and still address AEENDTC
accordingly.

What to document

° Source evidence for whatever change you make (screen prints, CRF page references).

° The decision and imputation rules (if you impute or use visit date) — record who approved it and why.

° Update the Data Management Plan / data change log and the SDTM dataset change history.

Example query text to the site (short, practical)

Site: For subject [USUBJID], AE [AETERM] has AEOUT = RECOVERED/RESOLVED but AEENDTC is blank in

the eCRF. Please provide the AE end date/time or confirm that the exact end date is unknown. If the event

was resolved at a clinic visit, please confirm the visit date when resolution was noted.

Final note about risk/prioritization

° This is generally a medium priority query for safety data — not every single missing end date will be
critical, but because outcome says “recovered,” many sponsors/analysts will want the end date
populated. If the AE is serious/related to study drug, prioritize the clarification.

O

If you want, | can:

° produce a batch QC query list (SAS or R) for all such records in your AE dataset, or
° draft a DCQ template email/text you can send to sites with the fields prefilled. Which would you
prefer?
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Create Image

What are you working on?

Create a high-quality, detailed digital illustration of philadelphia|

4+ & Image g o

Edit an image

This will take some time to create a image
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Create Image

convert this picture into a Studio Ghibli-style animation

Image created

al-C

This is a famous Ghibli-style
animation prompt.

Image created

GEN Al
COURSE

In the writing board, please add Gen Al course and create another
Ghibli-style animation.




) Add photos & files

E;Tﬂ Create image

Q- Thinking

G Deep research

«++ More

+

Ask anything

Upload the document

t, | can narrow it down to 2-3 perfect hotel picks for you.

e5 e Click +
sign,or
paste
over
prompt

Try Plus free X panel.

* O

Js trial to keep the conversation going
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Modify and resubmit the inquiry

ChatGPT v d

please write the greeting email.
8¢ )
Sure! Could you let me know a bit more about the context for the greeting email

ChatGPT v

please write the greeting email to my friend.
Cancel J

« We can also re-prompt to make it better.

Write it more friendly.

+ @ Search Q Reason
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Copy the answer

Bottom line (short)

¢ Flag it and raise a data query.

¢ Verify against source documents and audit trail.

e Correct by populating AEENDTC from source or by documented and justified derivation, or else retain
null but record the reason and consider whether AEOUT needs revision. Transparent documentation is

essential to satisfy SDTM conformance and regulatory review.

If you want, | can:

¢ produce a ready-to-send DCF email with study headers filled in, or
¢ draft the exact SAS / R check code you can run to find all AE records where AEQUT indicates resclved
but AEENDTC is null (so you can generate a list to query). Which would you prefer?

G PSS - @Dy Sources

Click “Copy” icon.
Paste the saved texts in other application.
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Continuve the previous Chat

T DUURITIGIRS muusuy peunal ndniee IVidI KEL g S llgear ¥, Ddiu W JUUYIT AuvdliLeEU ... w7 W Lidld>elL dediunl .y I - WiuugivCpUL.. Ly rardpindgsiny iUl -,

+ New Chat Default (GPT-3.5)

Today

< 0/9 Please write the greeting email to my friend

[ Chat Modes: New vs. Previc n

ChatGPT Parameters: Over

<2/2 Subject: Hello, my dear friend!

Dear [Friend's Name],

Warm Welcome to Commu

Warm Welcome Email Z

RL vs SML: When to Choos: | hope this email finds you well and in good spirits. It's been far too long since we last caught
up, and I've been thinking about you quite a bit lately. Life has been quite a rollercoaster, and
| thought it was about time we reconnected and shared some stories, laughs, and maybe

DT R T SN . even some exciting plans for the future.

Floral Beauty and Significar How have you been? What's new in your world? I'm eager to hear all about your latest
adventures, accomplishments, and any updates in your life. As for me, | have a few stories of

my own to share, and | can't wait to catch you up on everything.

Deep Blue's Chess Intellige

Whether it's over a cup of coffee, a virtual chat, or maybe even a long-overdue in-person

« Click previous chat.

* |Insummary, "new chat" starts a conversation from scratch, while "previous
chat" confinues an ongoing conversation within the same session,
leveraging the context and information established in earlier messages.
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Using OpenAl Canvas ( writing and coding)

+ Ask anything
0 Add photos & files

@ Create image

-Q- Thinking

&P Deep research

@ Shopping research

+++ More > @D Web search
I]]:l Study and learn
¥ Canvas

@ Booking.com

= ChatGPT v~ s Free c;sr x

Create line graph of “Patient Data”

“Patient Data”

{ ‘patient’ : '01-001", "visit 1": 100, visit 2" : 105, "visit
3': 110
{ ‘patient’ : '01-002", "visit 1': 104, ‘visit 2 : 95, "visit
3': 90},
{ 'patient’ : '02-001", "visit 1": 99, 'visit 2' : 103, "visit
3':105,
{ ‘patient’ : "'02-002", "visit 1": 110, visit 2" : 105, "visit
3':115)

[® Patient Line Graph
I've created a Python script in the canvas that generates the requested line
graph for the patient data.

You can run it directly in your Python environment to display the chart. If you'd

like, | can also modify it to:

* Add a legend with patient IDs
* Save the figure to a file (PNG/PDF)
* Use specific colors or markers

e Convert it into a reusable function

Just let me know your preference.

96 P - v

+ Ask anything ¢ o

ChatGPT can make mistakes. Check important infa.

¢+ @

X Patient Line Graph v

import matplotlib.pyplot as plt

~ patient_data = [

{'patient’: '@1-ee1’, ‘visit 1': 1ee, ‘visit 2": 3': 118},
{'patient’: "61-082°, ‘: 184, “visit 2°: 3": 9@},
{'patient’: "@62-001°, ‘199, Cvisit 2°: 3": 185},
{'patient’: 'ez-e82", ' ':11e, ‘visit 2': 3': 115}

]
visits = ['visit 17, ‘visit 27, ‘wvisit 37]
plt.figure()

~ for patient in patient_data:
values = [patient[visit] for visit in visits]
plt.plot(visits, values)

plt.xlabel('visit')
plt.ylabel('value')
plt.title(’Patient Data Line Graph')
plt.show()

Consale
~  Run
Patient Data Line Graph
115 A
110 |
105 |
E
2

Ready when you are.

Create line graph of "Patient Data”

“Patient Data™

{ 'patient’ : '01-001", “visit 1": 100, ‘visit 2': 105, ‘visit 3': 110},
{ ‘patient’ : "01-002", ‘visit 1" : 104, ‘visit 2': 95, "visit 3': 90},
{ ‘patient’ : '02-001, "visit 1": 99, "visit 2 : 103, 'visit 3' : 105,

{ ‘patient’ : '02-002", ‘visit 1" : 110, “visit 2 : 105, ‘visit 3 : 115}

+ [ canvae o o
o STarkE @ algieiEs

« prompt for codes:

Create line graph of “Patient Data”

“Patient Data”:

{ 'patient' : '01-001", *visit 1' : 100, “wisiti 2" 1 0SS HRG NN
{'patient' : '01-002', *visit 1" : 104, ‘visit 2" : 95, *visit 3' : 90},
{ 'patient' : '02-001", ‘visit 1' : 99, ‘visit 2 08 VISI[RE SN
{ 'patient' : '02-002', ‘visit 1' : 110, *visit 2" S 105 ViSRS

* Run the code, and you will see the results
in Console.

» Note: There is a limit to use Canvas in free
version ( few times a day)
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Using OpenAl Canvas ( prototyping in html )

@5 @& ChatGPT ~

Canvas

Create line graph of "Patient Data” in html.

"Patient Data":

{ 'patient’ : '01-001", "visit 1" : 100, "visit 2

110},

{ 'patient’ : '01-002", 'visit 1" : 104, "visit 2" :

90},

{ 'patient' : '02-001", 'visit 1" :

105,

99, "visit 2"

{ 'patient’ : '02-002", 'visit 1" : 110, "visit 2

115}

<> Patient Data Linegraph ‘

Answer in chat instead >

"1 105, 'visit 3':

103, 'visit 3" :

105, “visit 3" :

95, ‘visit 3°:

Your HTML file with a line graph of the patient data is ready. It's using Chart.js to plot the

measurements over three visits. Let me know ™

features, or style change

Ask anything

@D search

Note : The limited frials in free version ( a

s!

Q Reason

2

'ou'd like to add interactivity, export

couple of times per a day

o &

© Preview ‘!"

X Patient Data Linegraph ~

1 <!DOCTYPE html>
~  <html>
v <head>
<meta charset="UTF-8">
<titlerPatient Data Line Graph</title>
<script src="https://cdn.jsdelivr.net/npm/chart.js"></script>
</head>
~  <body>
<h2>Patient Data Over Visits</h2>
<canvas id="patientChart" width="80@" height="400"></canvas>
~ <script»
const ctx = document.getElementById('patientChart').getContext('2d");

~ const data = {
labels: ['visit 1', 'visit 2", 'Visit 3'],
~ datasets: [
v { X  Patient Data Linegraph - T O sto o
label: '@1-e01°, grap @ - P
data: [10@, 105, 110],
borderColor: ‘blue’,
fill: false Patient Data Over Visits
1
v {
label: '@1-@02°, Patient Data Line Graph
data: [1e4, 95, 98],
borderColor: 'red’, [ o1-001 [—Jo01-002 [ o02-001 ] 02-002
fill: false 15
1
v {
label: '@2-001',
data: [99, 103, 105], 110
105 s
100
95
90
Visit 1 Visit 2 Visit 3
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Deep Research

What are you working on?

build Al strategy for Biostatistical department in Pharma industryi

+ &P Deepresearch ~ P Sites v 1) o
To tailor the Al strategy effectively, could you please clarify a few points:
1. What is the size and structure of the biostatistics department (e.g., global vs. local, number of team

members)?

What are the primary responsibilities of the department (e.g., clinical trial data analysis, regulatory

submissions, RWE)?
What types of data are typically handled (e.g., clinical trial data, omics data, EHRs)?
Are there existing Al initiatives or tools in use?

What are the key goals or challenges you want the Al strategy to address (e.g., automation, predictive

modeling, regulatory compliance)?

This will help in designing a strategy that aligns with your operational needs and long-term vision.

Please use below answer.

1. 500 stat programmers, biostatisticians, data managers

2. clinical trial data analysis, submission, efficcay and safety analysis,
RWE

3. clinical trial data

4. Not yet

5. automation, faster time of drug development, regulatory
compliance

plicate or distribute

Thanks for the detailed context. I'll develop an Al strategy tailored for a biostatistics department in the
pharma industry with 500 professionals, focusing on clinical trial data analysis, regulatory submissions, and

RWE, aiming to improve automation, speed up drug development, and maintain compliance.

I'll structure this strategy around key pillars such as data infrastructure, model deployment, regulatory

considerations, and team upskilling. I'll get back to you shortly with a comprehensive strategy document.

¢ Al Strategy for Biostatistics in Pharma

Al Strategy for Biostatistics Department in
Pharma

Executive Summary: This strategy outlines how the biostatistics department can embed Al across the clinical
trial lifecycle to automate manual tasks, speed development, and maintain compliance. Key elements include
deploying Al use cases (e.g. automated SDTM/ADaM mapping, anomaly detection, trial simulation), building
a secure, GxP-ready Al infrastructure, upskilling staff and recruiting data scientists, and instituting a
governance framework aligned with FDA/EMA guidelines. Short-term pilots will demonstrate quick wins in
data quality and reporting; medium-term goals focus on expanding to design optimization and RWE
analytics; and long-term goals aim for full Al integration in data analysis and regulatory submissions. The

proposed roadmap and table below summarize prioritized use cases, impact, and feasibility.

Al Use Cases Across Clinical Trial Lifecycle

+ SDTM/ADaM Automation: Use machine learning to auto-map clinical data into CDISC standards. Al +
human-in-the-loop approaches can clean, map and validate source data to SDTM, dramatically
reducing manual effort and error  zepizstiinicaivaianinecom . AbbVie's pilots show such Al frees scientists for
interpretation and cuts SOTM conversion timelines/costs  apoliedcinicaitriaioninecom  appissclinicairizisanine.com

Extending to ADaM (analysis datasets) can further streamline analysis-ready data generation.

+ Data Quality & Anomaly Detection: Al can continuously scan incoming trial data to flag outliers,
inconsistencies, or protocol deviations. Algorithms trained on historical data detect subtle anomalies
(e.g. implausible lab values or site irregularities) that human review might miss ecfesessicom  cinioncem | This
real-time monitoring improves data integrity, reduces rework, and shortens queries, leading to faster,

more reliable results scissscicom  dinioncom |

* Protocol Design & Simulation: Machine learning and simulation models can optimize trial parameters
before launch. For example, discrete-event simulation of enrollment and dropout scenarios helps refine
en

inclusion criteria and sample size crerenzoiutorszam  Peinforcement learning can adapt designs mid-trial to

balance efficacy and risk wnsensousonzcom . An FDA-cndorsed Alzheimer's trial simulator showed Al-driven



&

@ New chat

Q Search chats

@ Images

88 Apps

() Codex

€3 Projects

GPTs »

Your chats

Line Graph Creation
Digital illustration request
AEENDTC Missing lssue

Paris Family Itinerary

@ New chat
Q Search chats
@ Images

88 Apps

() Codex

3 Projects
GPTs >

Your chats
Line Graph Creation
Digital illustration request

AEENDTC Missing lssue

« Connect App to ChatGPT.
* Ask the question using Canva in ChatGPT.

Apps in ChatGTP _ ...

Apps > Canva

Canva

Search, create, edit designs

Featured Lifestyle Productivity

P:)
®
@

e

@Canva create some social media
posts based on our October
«campaign brief

Adobe Photoshop
tylize, refine images

AllTrails
Discover your next hike

Bocking.com

Find hotels, homes and more

Expedia
Plan trips, flights and hotels

@Canva use these latest investor
mesting notes to make 2 Q1 2026
pitch deck using my go-to-market
brand templats

Coming right up! Here are some social
media posts with the Chopify Burgers'
look and feel. Need me to resize them

Airtable
Add structured data to ChatGPT

Apple Music
Build playlists and find music

Search, create, edit designs

Figma
Make diagrams, slides, assets

g

®

Q Canva
#

« Open ChatGPT output in Canva.

Use Canva to create a one-page corporate flyer for Clinvia LLC. (B
Focus: Al-driven CRO services Templates
Include sections:
oL
oo
About Us Elements
QOur Services (Al/ML, SDTM automation, real-time analytics) T
Text
Why Ch U =
y Choose Us
. . Brand
Contact information
(&)
Style: Clean biotech aesthetic, white background, subtle blue accents, Upleasls
professional and credible.
Make it suitable for pharmaceutical sponsors. £
Tools

8

@ Canva G P Projects
fols]
o+

Clinvia LLC Apps

Al Clinvia LLC

@j

fagic Media

I've generated four professional flyer design options for Clinvia LLC with a clean biotech aesthetic, white

background, and subtle blue accents suitable for pharmaceutical sponsors.
Please review the design previews above and let me know:

s Which option you prefer (1-4), or
o If you'd like adjustments (more minimal, stronger blue accents, more visual graphics, more text
emphasis, etc)
Once you select one, I'll finalize it and make it fully editable in your Canva account so you can export or

refine it further.

g6 P - +
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Canva:

o @

3

Clinvia LLC

AI-DRIVEN CRO SERVICES

wilthi

ACCELERATE CLIMICAL
DEVELOPMENT

PARTNER WITH
CLINVIA TODAY

1234587800 wueve cliria com
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ChatGPT Voice T, Share .

+  Ask anything f o

“Hi, can you tell me about the Al strategies for the
biomechanics department?”

Absolutely! In the biometrics department, Al strategies often focus on automating data
cleaning, improving data quality, and enhancing statistical analyses. For example, machine
learning models can help identify patterns in clinical trial data that might be missed by
traditional methods. Al can also optimize the design of clinical trials, predict patient
outcomes, and improve the efficiency of data analysis. Overall, it's about leveraging Al to
enhance accuracy, reduce manual workload, and accelerate the overall clinical trial process.

If you have a specific area you're curious about, let me know!

Q@ 6 P -

Do you like this personality? % &P X

Voice is now integrated in chat

Follow the conversation in real fime with transcripts and wvisuals like links,
maps, and weather. Switch back anytime by selecting "Separate mode”
in Settings.
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Video

hitps.//sora.chafgpt.com

Prompf:

Create a video about Gen Al and Vibe
Coding online course at WUSS in Dec 05 from
(RS RIRIGE S ORINEST.

hello_kevin... sama @ jakepaul @ rickybe... @ steakfake carterp... @ caylussora jmancurlyo...

Create a video about Gen Al and Vibe Coding online course at WUSS in Dec 05 from 1 pm to 5 pm esﬂ

+
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https://sora.chatgpt.com/

MS Bing Copilot
Functionality

i
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Start Bing Copilot (free version — Copilot with GPT-5)

@] im] =] Mew tab X Bt
C m Q) Search or enter web address

Q. Search the web

Discover  Following Mews  Sports Play Money Gaming  Weather Watch  Leaming  Shopping Health  Trawvel Traffic  Autos

be

L/

Horsham ‘ D qap C‘}J [§3 Q
4

- |

5 2
~—

& Shopping

ﬂ Philadelphia Inquirer - 18h
R ’Phjigdelphia ig not a safe Dell P}PEX - As-a-Service
4 . ! y s facility’ | Morning Newsletter Solutions
Analytics Project Phillies In For Wild Ride

bs Q O

& 5 Q D 35 A Trending

[ B

@ Top stories

s ! '.--._! - "Fﬁ".
] 2 ' =
Lol v B i - - o ' 1 Jhee
IS Canarass racaivas ranart on Bidan's \ ’ il I

« Start "Edge” and Click "Open Copilot”
« https://copilot.Microsoft.com

18 Humidity 79% >
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® New chat
1 Search
My tibrary

iy Create

Agents

. SAS codes from R codes
. Markdown Creation

ies Mew agent

Start new chat

Hi, what can | help you with?

Message Copilot

+ g
-




Results from prompt - download to word

Today

Tell me 5 days itinerary in paris

' Copilot

Here's a smooth, well-paced 5-day Paris itinerary built to balance iconic sights, food, history, and a few local

gems. If you want it tailored (kids, art-heavy, food-focused, romantic, budget, etc.), just tell me!

5-Day Paris Itinerary

(@] Day 1 — Classic Paris & Seine

Morning

+ Walk the ile de la Cité
+ Visit Notre-Dame Cathedral (exterior view while restoration continues)
+ Stop by Sainte-Chapelle for its breathtaking stained glass

+ Coffee & croissants at Au Vieux Paris d'Arcole
Afternoon

«+ Stroll along the Seine, browse booksellers ("bouquinistes”)
+ Explore the Latin Quarter
+ Panthéon

+ Luxembourg Gardens

[ ") Tell me 5 days itinerary in paris (g

s & §

File Home Insert Layout References Review View Help (3 Comments O~

0908 7y s = [ v a~|e-

Optional Add-Ons / Swaps

: Dlsneyla nd Paris [fa mlly_fnendlw Here's a smooth, well-paced 5-day Paris itinerary built to balance iconic sights, food,

+ Catacombs of Paris history, and a few local gems. If you want it tailored (kids, art-heavy, food-focused,

n o= o o romantic, budget, etc.), just tell me!
« Atelier des Lumiéres digital art show

+ Giverny (Monet's garden—beautiful in spring/summer)

» Local food tour in Le Marais or Saint-Germain 5-Day Paris Itinerary

[i] Day 1 — Classic Paris & Seine

If you want, | can also: @ Tailor this to your travel style Morning
® Add restaurant recommendations by neighborhood ¢ Walkthe lle de la Cité
o Visit Notre-Dame Cathedral (exterior view while restoration continues)
¢ Map it all out day-by-day o Stop by Sainte-Chapelle for its breathtaking stained glass
q q Coffee & i ts at Au Vi Paris d’Arcol
@ Adjust for budget, luxury, or family travel ¢ Cofiee &oroissants at Au Vieux Parls ¢ Arcole
Afternoon

Would you like a customized version? + Stroll along the Seine, browse booksellers (“bouquinistes”)

* Explore the Latin Quarter
o Panthéon

LD &‘ Q @ ? v . o Luxembourg Gardens

]} Read aloud Evening

* Seine river cruise (sunset or night for the best views)
@ Export to Word * Dinner in Saint-Germain at Les Deux Magots or Le Relais de I’Entrecdte
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Day 5: Offbeat Paris

Paris Catacombs — Underground ossuary with a fascinating history.

Montmartre — Visit Sacré-Cceur and wander the artistic streets.

Pére Lachaise Cemetery — Final resting place of famous figures.

End in Rue Mouffetard for local food and a lively atmosphere.

nomagicmate +1

Tips for a Smooth Trip

Book tickets in advance for Eiffel Tower, Louvre, Versailles, and

Catacombs,

Consider a Paris City Pass for fast-track entry and public transport.

Use Metro for quick travel; walking is great for short distances.

Best neighborhoods to stay: Le Marais, Saint-Germain, or near

Champs—élysées. voyagetips.

Would you like me to create a detailed hour-by-hour schedule for
each day, including restaurant recommendations and local cafés, or

keep it as a flexible itinerary with top attractions?

Sources @) 2 5B >

0469 B f+

@) copilot ®

Here's your new page:

: Tell me about 5 day itinerary for...

Pages

Add restaurant recommendations Make it an hour-by-hour plan %

« Click on “Page”

Results from prompt

Sources @

Citations

o

‘www.nomadicmatt.com

nomadicmatt.com

www.voyagetips.com
voyagetips.com

myadventuresacrosstheworld.com
myadventuresacrosstheworid.com

travellemming.com
travellemming.com

www.rcamingparis.com

roamingparis.com

www.tripavisor.com

tripadvisor.com

Tell me about 5 day itinerary for paris. @

Here's a suggested 5-day itinerary for Paris based on expert travel guides and local recommendations:

Day 1: Classic Paris Highlights

Place de la Concorde & Tuileries Garden — Perfect for a relaxing walk.

Latin Quarter — Explore its charming streets and historic cafés.

Optional: Seine River Cruise for a magical evening view of Paris.

Champs-Elysées & Arc de Triomphe — Start with a stroll along this iconic avenue and climb the Arc for panoramic views.

Day 2: Art & Architecture

Louvre Museum — Home to the Mona Lisa and thousands of masterpieces.

Musée d'Orsay — Impressionist art in a stunning former train station.

Musée de I'Orangerie — Monet's Water Lilies.

Stroll through Place Vendéme and Pont Alexandre |1l for elegant architecture.

Day 3: Day Trip to Versailles

+ Palace of Versailles — Explore the opulent palace and gardens

+ Return to Paris for dinner in Le Marais, a trendy neighborhood with great bistros.

Day 4: Eiffel Tower & Historic Sites

Eiffel Tower — Book tickets in advance to avoid long lines.

Les Invalides — Napoleon's tomb and military museum.

Notre-Dame Cathedral & Sainte-Chapelle — Gothic masterpieces.

Optional: Montparnasse Tower for sunset views.

« Edit the output and create the word document.

Confidential — Do not duplicate or distribute without the

Here's a suggested 5-day itinerary for Paris based on expert travel guides and local
recommendations:

Day 1: Classic Paris Highlights
e Champs-Elysées & Arc de Triomphe — Start with a stroll along this iconic
avenue and climb the Arc for panoramic views.
e Place de la Concorde & Tuileries Garden - Perfect for a relaxing walk.
e Latin Quarter - Explore its charming streets and historic cafés.
e Optional: Seine River Cruise for a magical evening view of Paris.

Day 2: Art & Architecture

Louvre Museum — Home to the Mona Lisa and thousands of masterpieces.
Musée d’Orsay - Impressionist art in a stunning former train station.

Musée de l'Orangerie - Monet’s Water Lilies.

Stroll through Place Venddme and Pont Alexandre Ill for elegant architecture.

Day 3: Day Trip to Versailles

e Palace of Versailles - Explore the opulent palace and gardens.
e Return to Paris for dinner in Le Marais, a trendy neighborhood with great bistros.

Day 4: Eiffel Tower & Historic Sites

Eiffel Tower - Book tickets in advance to avoid long lines.

Les Invalides — Napoleon’s tomb and military museum.
Notre-Dame Cathedral & Sainte-Chapelle - Gothic masterpieces.
Optional: Montparnasse Tower for sunset views.

Day 5: Offbeat Paris

Paris Catacombs — Underground ossuary with a fascinating history.
Montmartre - Visit Sacré-Cceur and wander the artistic streets.
Pére Lachaise Cemetery - Final resting place of famous figures.
End in Rue Mouffetard for local food and a lively atmosphere.
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Upload the files for the analysis

T Upload images and files

| How does CDISC impact regulatory submissions?

" What are the key CDISC standards?

@ Attach cloud files ~ Explain the role of Define-XML.

&) Designer

(@ all agents

-.'f—

R

Message Copilot

+ v
- /

Al-generated content may be incomect




Create Agent

o 8] @ Agent Builder > New Agent

() Mew chat -
Q search Describe Configure :
[y Library Template: ©  MNone iV y
i) Create

Agents s
@ cpisc Agent
n Canva
& New agent [ New Agent J
-+ All agents Description (D) i
Describe your agent |
Chats Q

Tell me 5 days itinerary in paris

Tell me the best places to visit in Pr...

Instructions
o Summarize the main points on this ... o F Iy

Describe what this agent should do, define its tone, and outline any rules or guidelines it must follow

convert the image to excel table.

———
1

Tell me about the required variable...
- Tell me about 5 day itinerary for pa...

Tell me about CDISC in 200 words

I want to send the left article to the...
Write a R script that groups data b...

convert this image to data in csv fo...

I am sending the email to my client...

summarize it in one sentence

DIA 2025 attendee list.pdf Knowledge ©

I am travelling te San Diego. | will b... Choose the sources your agent will use to generate responses

I have two OneDrive in my work co... Add specific websites @

Enter a URL

how to map my MS onedrive to loc...

=+ All chats

Search all websites. To limit results to specific sites, enter a URL above ®

Only use specified sources @




Create Agent

#h M365 Copilot
Q Search

(D Chat

Agents

CDISC Agent

Canva

All agent:

Create agent

Conversations

Tell me about 5 day itinerary
Tell me about CDISC in 200 wo...
| want to send the left article t...
Write a R script that groups da...
convert this image to data in c...
All conversations

1
i tibrs ‘our agent was created successfully!

HEI Create This agent is currently private and only available to you.

B3 Apps

KL Kevin Lee

Upgrade




Use “CDISC Agent” =

GD CDISC Agent is responding Open CDISC Agent

Today

Filz

tell me about the required varialbes from ADSL. Give excel output.

CDISC Agent

Ceding and executing >

Al

Here's your Excel file containing a curated list of common required and expected ADSL variables based on

CDISC ADaM standards.

Download your file:

ADSL required variables.xlsx

2 What's Included in This File

The Excel file lists key variables typically required or expected in ADSL (Subject-Level Analysis Dataset):

+ Required identifiers
- STUDYID
+ USUBJIID
= SUBJID

+ Demographic variables
+ AGE
+ AGEU
+ SEX
+ RACE

+ Population flags
(Required only if the population is defined in the study)
+ SAFFL
= ITTFL
+ EFFFL

+ Treatment variables

+ TRTO1P (Planned)
« TRTO1A (Actual)

@  ADSL required_variables <g

Home Insert Share  Page Layout

= X _
O = =
(N .
Paste Font Alignment
v O v v
Clipboard
e Fx Variable

A B C D

1| Variable | Label lequirement

W 0 = & N f Wk

[ e e T = )
I—‘DLDQGLJG'IU'I-P-UJNI—‘D

22
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STUDYID Study Ider Required
USUBJIID Unigue Su Required
SUBJIID  Subject Idi Required
SITEID Study Site Expectad

AGE Age Expectad
AGEU Age Units Expectad
SEX Sex Expectad

RACE Race Expectad

SAFFL Safety Pop Required (if used)
ITTFL Intent-To-" Conditional

EFFFL Efficacy Pc Conditional
TRTO1P  Planned Tt Conditional
TRTO1A  Actual Tre: Conditional
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Create the image

Create the image of the situation that Gen Al is taking my job, and | look sad. Add a motivational quote
T Copilot T Copilot
I'll try to create that. I'll try to create that.
‘ Designer  Preview ‘ Designer Preview
l{l ‘ | i‘ ﬁ :
] E I , | - §
{ | BELIEVE a1
E — F L]
m YOUR TO ADT il M-I‘I’_-'l'lrlu
4 | H e il
Sl ATy ADAPT
1 HAEEVY o " i AND H_ THR|VE' . ”“ ;?:ll.“.; ;
I
E Sl -
- 2 =
- <%
= ey < iy
2 5 = ) 2

TAKING MYY JOB.
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Summarrize the article in link

You

Summarize the article in https://www.fda.gov/news-events/fda-voices/fda-releases-two-discussion-papers-spur-conversation-about-artificial-intelligence-

and-machine with two paragraphs.

Copilot

The U.5. Food and Drug Administration (FDA) has recently released two discussion papers to foster dialogue
about the integration of artificial intelligence (Al) and machine learning (ML) in drug development and
manufacturing. These papers aim to engage stakeholders, including pharmaceutical companies, ethicists,
academia, patients, and global regulatory authorities, in a thoughtful exploration of how Al/ML can

revolutionize the field.

The first paper, titled “Using Artificial Intelligence and Machine Learning in the Development of Drug and
Biological Products,” highlights the potential of Al/ML to accelerate the delivery of safe and effective
treatments. For instance, Al/ML could analyze medical literature to identify relevant findings, predict individual responses to therapies, and even facilitate
patient engagement through conversational agents. However, challenges such as ethical considerations, data security, and algorithmic transparency
must be addressed to harness Al/MLUs full potential. The second paper, "Artificial Intelligence in Drug Manufacturing,” delves into how Al/ML can enhance
drug production processes. By fostering informed discussions, the FDA aims to promote equitable and responsible adoption of these transformative

technologies 112/,

Learnmore 1 @ fda.gov |2 a bing.com |3 @ fdagov |4 <] biospace.com || 5 [ prnewswire.com || 6 H gettyimages.com

h — ; .
::‘I:' ':._‘Il 4P _{':\ |:: 1) & 1 of 30
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Convert the image to the text

iy Copilot

Certainly! Here's the text extracted from the image:
& You

12/21/18

convert the image to text

435P
Critical Care Medicine

Pt is doing well this am

V5S
Gen: MAD
Chest: LTG

W: €m 5°2 91c
Abd: soft, NT, ND +BS
Eyes: +edema

Labs reviewed

Imp:
1. Acute Rep Failure

2. Septic Shock

3. AKI

4. Met Encephalopathy

Cont ABX per resp/vent
Follow renal fxn

Check labs




a-releases-artificial-intelligencemachine-learning

Press Announcements / DA Releases Artificial Intelligence/Machine Learming Action Plan

FDA NEWS RELEASE

FDA Releases Artificial

Intelligence/Machine Learning Action

Plan

f Share | X Post | in Linkedin Email | & Print

For Immediate Release:  January 12, 2021

Today, the U.S. Food and Drug Administration released the agency’s first Artificial
Intelligence/Machine Learning (AI/ML)-Based Software as a Medical Device (SaMD)
Action Plan. This action plan describes a multi-pronged approach to advance the Agency’s
oversight of AT/ML-based medical software.

“This action plan outlines the FDA’s next steps towards furthering oversight
for AI/ML-based SaMD,” said Bakul Patel, director of the Digital Health
Center of Excellence in the Center for Devices and Radiological Health
(CDRH). “The plan outlines a holistie approach based on total product
lifecyele oversight to further the enormous potential that these technologies
have to improve patient care while delivering safe and effective software
functionality that improves the quality of ecare that patients receive. To stay
current and address patient safety and improve access to these promising
technologies, we anticipate that this action plan will continue to evolve over
time.”

— e m ww w B -~ Te W e . . ey Cme . . .

Prompt for search results

[a)

: Q, Search | | = Menu |

Content current as of:
122021

Regulated Product(s)
Medical Devices

Follow FDA
B Follow @US_FDA &
€3 Follow FDA (7

B Follow @FDAMedia &'

v M « | = %

(=) Chat [£] Compose Insights [ )
) Generate page summary

Generate page summary

My copilot

Here is a summary of the web page:

* FDA's Al/ML Action Plan: The web page
announces the release of the FDA's first
Artificial Intelligence/Machine Learning
(Al/ML)-Based Software as a Meadical
Device (SaMD) Action Plan, which describes
the agency's approach to advance the
oversight of Al/ML-based medical software

1)[z].

* Five Actions: The action plan outlines five
actions that the FDA intends to take, such
as further developing the proposed
regulatory framework, supporting the
development of good machine learning
practices, fostering a patient-centered
approach, developing methods to evaluate
and improve machine learning algorithms,
and enhancing regulatory science methods
for Al/ML|[ 3.

* Stakeholder Feedback: The action plan is
a response to stakeholder feedback
received from the April 2019 discussion
paper, Proposed Regulatory Framework for
Modifications to Artificial
Intelligence/Machine Learning-Based
Software as a Medical Device| 4.

* Digital Health Center of Excellence: The
web page also introduces the CDRH Digital
Health Center of Excellence, which is
committed to advancing science and

@ Ask me anything...
X

©

3
-
i
=]

) 200(

]
=

=]
s

Your search
in Bing
Search

Prompt (e.g.
summary )
for your
search
results

In Copilot
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C
S

pload document in Edge and prompt in

@

—

Ask Copilot

(i) File | D/zother/industry/conference/CDISC/ADaM/ADaMIG_v1.3_Release_Package/ADaM_v2.1.pdf

- + = 1 | ofal | ) | iD

CDISC Analysis Data Model Version 2.1

€@ cDisC

Analysis Data Model (ADaM)

Prepared by the

CDISC Analysis Data Model Team

This is Version 2.1 of the Analysis Data Model (ADaM) Document. It includes modifications so that it corresponds

Notes to Readers

to Version 1.0 of the Analysis Data Model Implementation Guide (ADaMIG).

Revision History

Date Version Summary of Changes

Dec. 17, 2009 2.1 Final | Released version reflecting all changes and corrections identified during comment
period.

May 30, 2008 2.1 Draft | Draft for comment.

Aug. 11, 2006 2.0 Final | Final document

31 May 2006 2.0 Draft | Incorporate comments from public review

15 Feb 2006 2.0 Draft | Reformatted from General Considerations v1.0. incorporating Subject-level

model, emphasizing requirements and naming and content rules and guidelines.

R 6 S N N

(2 Chat 7] Compose Insights

&
. @ Unsaved Conversation

< You

P

&

Based on this page; what are main ADaM data set models?

',i Copilot

This conversation may have info that’s not public.

Conversation will not be saved after this peint.

Based on this page. the main ADaM data set models are:

* Subject-Level Analysis Dataset (ADSL): This is a dataset

that has one record per subject and contains variables
such as subject-level population flags, treatment

variables, demographic information, and important dates

1. AD5L is required in a CDI5C-based submission of

data from a clinical trial 2 [3].

* Basic Data Structure (BDS): This is a dataset that has

one or more records per subject, per analysis parameter,
per analysis timepoint| 4 |. This structure contains
variables that describe the analysis parameter, the value

being analyzed, and other information that support the

analysis| s |. The BDS supports various types of statistical

analyses, such as ANOVA, ANCOVA, logistic regression,

time-to-event analysis, etc.

References:
1. Page 11 - Line 23 2. Page 3 - Line 18

3.Page 11 - Line 26 4. Page 11 - Line 33

/i —\
A9 K

4 ) eioz0

(|

@ Ask me anything...

£ reea
[T &)

(=1

)2

(=]
]
(=]

[

©

]
Q

i
[}

Copilot

Upload/ Open
document ( e.g
pdf) in Edge

Prompt and get

the answers from
the document
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Google Gemini (Bard)

Create image ) . .
selected. This means you are currently interacting

| Canvas

hitps://gemini.google.com/app

€@ Deep research r work on complex coding projects, clicking “Pro”
You could sign in with current google account 7 createmusic (D) oh this typlcally requires the “Upgrade” mentioned
0% Guided learning
Model
* Fast (Gemini 3 Flash) : A high-speed, "Pro- Experimental features (L
L 1 1 11 1 o Personal Intelligence
level" intelligent model _bU|I’r for efficiency. It is e e @
the best all-rounder for instant, everyday
'I'OS'(S -+ o5 Tools Fast v 4

« Thinking (Gemini 3 Deep Think) : A specialized
reasoning mode that pauses to "think" through 4 HiKevin
steps. It is best for solving complex logic, Where should we start?
math, and science problems.

Ask Gemini 3
« Pro (Gemini 3.1 Pro): The flagship N ,
"heavyweight" model. It is designed for o . "
maximum intelligence, professional-grade Gemini 3
Coding, and Oncﬂyzing massive amounts of Create image & Createmusic  Help me learn Write anything Fast o

Answers quickly

data (up to 2 million tokens). .

Solves complex problems

Pro
Advanced math and code with 3.1 Pro

Upgrade to Google Al Plus

ConfldenTIOI e DO Get access to select Pro features bpgrade



https://gemini.google.com/app
https://gemini.google.com/app

Add apps in gemini.google.com/apps

Connected Apps

Connect your favorite apps for smarter help. Learn more
From Google | | Other

From Google

& ©

Google Workspace

™ Gmail [EC Google Calendar
Find, summarize, and get quick @Gmail @Google Calendar
info from your content in Gmail, Learn more Learn more
Docs, Drive, and more.
a Google Docs &, Google Drive
@Google Docs @Google Drive
Learn more Learn more
Google Keep (& Google Tasks
@Google Keep @Google Tasks
Learn more Learn more

& @© ©O ©

Google Photos YouTube Music
@Google Photos @YouTube Music
Get personalized insights based on Play, search, and discover your
your Photos. Find photos of a favorite songs, artists, playlists and
person, place, moment, and more. more
Learn more Learn more
Show me highlights from my Play songs where Beyoncé and
last vacation Jay-Z feature together.
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Tell me about CDISC in 200 words.

Prompt - Fast

4 The Clinical Data Interchange Standards Consortium (CDISC) is a global, nan-profit
organization that develops and promotes standards for data collected during clinical research. Its

mission is to increase the accessibility, interoperability, and reusability of clinical trial data.

il Key Standards

CDISC standards cover the entire lifecycle of clinical trial data, from protocol to regulatory
submission. Core foundational standards include:

G e mi ni F I q S h ( Fq Slll) : O p 'I'i m ize d fo r *» CDASH (Clinical Data Acquisition Standards Harmonization): Standardizes how data is

collected at the clinical site (e.g., in Case Report Forms).

S p e e d G n d e ffi C i e n C y © b e S'I' fo r » SDTM (Study Data Tabulation Model): Standardizes the format and structure of study data
4

for submission to regulatory agencies like the FDA and EMA.

h i g h _VO | U m e | OW_ | O 'I'e n Cy 'l'O S |<S C « ADaM (Analysis Data Model): Standardizes the structure of datasets used for statistical
V4

analysis and reporting.

%" Impact and Importance

By providing a common framework and Controlled Terminelegy, CDISC reduces ambiguities,
improves data quality, and streamlines the regulatory review process, ultimately helping to
accelerate the development and approval of new medical treatments. Regulatory authorities
worldwide, including the U.S. FDA, strongly encourage or require the submission of clinical trial

data in CDISC-compliant formats.

Would you like to know more details about a specific CDISC standard, like SDTM or ADaM?

o &% C < O

Ask Gemini
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Prompt - Thinking

Prompt:
[2] Clinical Dashboard &
Build an interactive dashboard

for clinical patient demographic v ClinicalStats

G ﬂQlySiS. STUDY CONFIGURATION

Placebo Group (N) 200
Assume that there are 200 o
placebo and 180 High Dose. o Do Gro (0 .

And about 40% of patients have o
completed studies, 10% of
patients withdrew and the rest

PATIENT DISPOSITION

. Completion Rate 58%
are ongoing. o
the equal number of sex and T o
gender. o

Age is ranged from 18 to 65.

DEMOGRAPHICS CRITERIA

All the parameters should be " .
adjustable in dashboard. Max Age 6s

c Code | Preview) <& Share X

Study Overview: Phase Il Trial

Real-time demographic and disposition analysis

® Live Simulation

Total Enrolled Completion Rate

2 @
380 57.9%

Across all arms 220 patients

Withdrawal Rate O Active (Ongoing)

10.0% 122

38 patients

%/ Patient Disposition
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Prompt - Tools

: Generates high-definition
+ 9% Tools Create Visual imaaes from fext
Images Generation 9es 1
ools descriptions.
: Drafts and refines functional
Ci Create image @ Interactive .
_ Canvas Creation pro’ro.’rypes like code, apps,
@ Canvas or Qquizzes.
J Create music @ Research ReporTS P
SOUrces.
¥l Guidediseming Transforms text, images, or
. | Audio video into high-fidelity 30-
Create Music . . :
Composition second musical fracks with
vocals and lyrics.
Guided Personalized Lec_lsciges S&gjgﬁfevg;h ds’rep—
Learning Education PY-S1CP 9
Inferactive elements.
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Using Canvas ( writing )

Write the paper about how biostatistical programmers can use open source as well as SAS. siostatistical programmers can

+ @ Canvas

Click “canvas’ to start

You could see the prompt
in the left and answer to
the right,

You can confinue to
prompt in the left side
while seeing the response
in the right side.

You can also highlight
and prompt to modity
them.

SAS.

>

wei tanny, 1 van nep you wau Jhat. Here s a draft of a paper
discussing the use of both open-source tools and SAS in
biostatistical programming.

The Dual Toolkit: Leveraging Open Source and SAS in
[E] Biostatistical Programming
May 18, 2:09 PM

Try again without Canvas

This document provides a comprehensive overview of the topic.
Let me know if you would like any specific sections expanded or
modified!

[ RS

Ask Gemini

+ @ Canvas

(=

[E The Dual Toolkit: Leveraging Open Source and SAS in... [ | Heading 2 d | B I = i= Export to Docs LU <

The Dual Toolkit: Leveraging Open Source and SAS in Biostatistical Programming

Abstract

Biostatistical programming is a critical function in clinical research and drug development, primarily focused on the analysis and reporting of
clinical trial data for regulatory submissions. Historically, SAS has been the undisputed standard in this field due to its robust validation
framework, regulatory acceptance, and comprehensive suite of statistical procedures. However, the landscape of data science and statistical
computing has evolved dramatically with the rise of powerful and flexible cpen-source languages like R and Pythen. This paper explores the
complementary roles of SAS and open-source tools in modern biostatistical programming, discussing their respective strengths and
weaknesses, potential strategies for integration, and the implications for programmers and organizations in the life sciences industry. We
argue that a "dual toolkit" approach, strategically leveraging the strengths of both environments, represents the most effective path forward

for enhancing efficiency, innovation, and reproducibility in biostatistical programming while maintaining regulatory compliance.

1. Introduction

Biostatistical programmers play a pivotal role in translating raw clinical trial data into meaningful statistical results and regulatory submission
deliverables. Their work involves data manipulation, statistical analysis, table, listing, and figure (TLF) generation, and the creation of
submission-ready datasets (e.g., CDISC SDTM and ADaM). For decades, SAS has been the de facto standard in this domain, largely due to its
widespread adoption by regulatory agencies like the FDA and its perceived reliability and validation capabilities.

However, the broader data science community has increasingly embraced open-source languages such as R and Python, which offer
unparalleled flexibility, cutting-edge statistical and machine learning packages, advanced visualization capabilities, and vibrant community
support. This divergence presents both challenges and opportunities for the biostatistical programming field. Relying solely on SAS may limit
access to modern analytical techniques and efficient workflows, while a complete shift to open source faces hurdles related to validation,

regulatory acceptance, and the existing infrastructure within pharmaceutical and biotech companies.

This paper advocates for a pragmatic approach: recognizing the enduring value of SAS, particularly for regulatory deliverables, while
strategically integrating open-source tools to leverage their strengths in areas like exploratory data analysis, advanced modeling, and

visualization.

¥ Ask Gemini

SAS has earned its dominant position in biostatistical programming for several key reasons:

* Regulatory Acceptance: Regulatory bodies worldwide have a long history of accepting SAS-based analyses and submissions. This
provides a level of confidence and reduces regulatory risk.

+ Validation and Documentation: SAS has a well-established framework for software validation, and pharmaceutical companies have
developed extensive internal validation procedures around SAS programs and macros.

+ Comprehensive Statistical Procedures: SAS offers a wide range of well-tested and decumented statistical procedures relevant to
clinical trials (e.g., PROC MIXED, PROC GLM, PROC PHREG).

+ Data Management Capabilities: SAS is powerful for handling large, complex datasets and performing intricate data transformations
required for clinical data.

+ Industry Standard: A large pool of experienced SAS programmers is available, and many existing systems and processes within the
industry are built around SAS.



Using Canvas (coding)

Gemini ~
2.5 Pro (experimental)

Create line graph of “Patient
Data” using python.

“Patient Data":

{ 'patient’ : '01-007', “visit 1" : 100,
‘visit 2' : 105,

“visit 3' : 110},

{ 'patient’ : '01-002', “visit 1" : 104,
‘visit 2’ 95, ‘visit 3" : 90},

{ 'patient’ : ‘02-001', “visit 1" : 99,
‘visit 2' 1 103, “visit 3" : 105,

{ 'patient’ : '02-002', "visit 1" : 110,
‘visit 2’ : 105,

Ask Gemini

-

» Canvas

(=

4 Try Gemini Advanced é 3 o

[¢] PatientDatalineGraph & © & =2 ® Export to Colab |_|:| < X
1 import matplotlib.pyplot as plt B
2 import pandas as pd
3
4 # Corrected patient data (assuming missing closing braces)

5 patient_data = [

6 {'patient': '@1-0@1', 'visit 1': 100, 'visit 2': 105, 'visit 3': 11@},
7 {'patient': '@1-002', 'visit 1': 104, 'visit 2': 95, 'visit 3': 90},

8 {'patient': '©2-0@01', 'visit 1': 99, 'visit 2': 103, 'visit 3': 105},
9 {'patient': '©2-0@02', 'visit 1': 110, 'visit 2': 105, 'visit 3': 115}

10 ]

11

12 # Convert the list of dictionaries to a Pandas DataFrame for easier handling

13 # Set 'patient' column as the index

14  df = pd.DataFrame(patient data).set_index('patient')

15

16 # Transpose the DataFrame so visits are rows and patients are columns

17 # This makes plotting easier where each column is a line

18  df_transposed = df.transpose()

19

20 # Create the plot

21 plt.figure(figsize=(1@, 6)) # Set the figure size for better readability

22

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Using Canvas ( coding )

_ Gemini ~
2.5 Pro (experimental)

L Create line graph of “Patient ~ [2] Patient Dataline Graph & & @&
Data” using python.

. 1 import matplotlib.pyplot as plt
Patient Data™: 2 import pandas as pd
{ ‘patient’ : '01-007, ‘visit 1" : 100, 3
. 4 # Corrected patient data (assuming missing closing braces)
visit 2 : 105, 5 patient data = [
visit 3' : 110}, 6 {'patient': '@1-0@1', 'visit 1': 10@, 'visit 2': 1@5, 'visit 3': 110},
N e 7 {'patient': '@1-002', 'visit 1': 104, 'visit 2': 95, 'visit 3': 9@},
{"patient’ : '01-002, ‘visit 1": 104, 8 {'patient': '02-801', 'visit 1': 99, 'visit 2': 103, 'visit 3': 105},
‘visit 271 95, “visit 3" : 90}, 9 {'patient': '@2-@@2', 'visit 1': 11@, 'visit 2': 1@5, 'visit 3': 115}
. - 10 ]
{ '‘patient’ : "02-007, ‘visit 1": 99, 11
“visit 27 : 103, “visit 3’ : 105, 12 # gonvert the listlof dictionaries to a | ¢ & Patient Data Line Graph ¥ &
. .. 1 # Set 'patient' column as the index . P .
: Va9 o .. File Edit v Insert Runt Tools Hel
{"patient’: *02-002', “visit 1" : 110, 14  df = pd.DataFrame(patient_data).set_inde: © * Yiew dnsert Runtime  foo's HelP
v ‘visit 2” : 105, 15 Q_Commands + Code + Text
16 # Transpose the DataFrame so visits are |
D) oo es nl ot bing oo e phere 2oty = _ Patient Measurements Over Visits
-
D Ask Gemini Console QR 115 -
9 Line graph generated successfully. <>
New notebook saved in Drive  Open Colab {x} 110 4
[Ozr]
E}
. O 3 105 1
« We could run the codes in Colab
. . &EJ
in the left side f] ———
. @ 100 4
@
=
« We can prompt to use other
—e— 01-001
packages as well
o —e— 02-001
90 1 —e— 02-002
. . . hs
Confidential — Do not dupli & & &

4 Try Gemini Advanced % B e
® Export to Colab |_|:| & X

Visit Number




Using Canvas ( coding )

Patient Data Line Graph (HTML/Chart.js)
Apr 14, :03 PM

This HTML file sets up a basic page structure,
includes Chart.js and Tailwind CSS, defines the
patient data in JavaScript, formats it for Chart.js,
and then renders the line chart on the canvas.
Each patient is represented by a colored line with

points marking the measurements at each visit.

& P <

Ask Gemini

+

“» Canvas

(=

[l Patient Data Line Graph (HTML/Chartjs) & & &2 ':/ Code | Preview\:ﬁl C < X

Patient Measurements Over Visits

@o1-001 @o1-002 (@o2-001 02002

115
[4}]
‘_3“ 110
>
T 105
Q
£
2 100
=
@
a 95
=
90
visit 1 visit 2
Visit Number

« We could also create it in html and JS.

« We could view actual coding in “code” tab.

Confidential — Do not duplicate or distribute without the permission of Kevin Lee
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Better Search Google Apps (Al Agent )

Models o
@YouTube Music Find the music for K pop demon hunter
4 Fast
L f YouTube Music
@ Thinking
Sure! Here's some intense, dark K-pop music for a demon hunter vibe.
@ Pro 1. Monster by Red Velvet - IRENE & SEULGI

Connected apps 2. DRIP by BABYMONSTER

3. VENOM (7DO|F) by Stray Kids
E Google Calendar

° YouTube Music
Google Keep

K-Pop Demon Hunter Vibe
Radio

Google Tasks

Gmail
Dark, intense K-pop tracks perfect for battling supernatural forces and high-stakes missions.

© 0D T Q@

Google Docs Featuring
Google Drive &;3 Monster
s Song - Red Velvet - IRENE & SEULGI
YouTube Music
. DRIP
Song + BABYMONSTER
= OpenStax
o 7{0|Z VENOM
@)| Song - Stray Kids
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Better Search with YouTube

Tokyo Travel YouTube Guide

Find youtube videos for Tokyo Travel.

There are several excellent YouTube videos and channels that provide comprehensive guides

and immersive vlogs for traveling to Tokyo.

Highly Recommended Tokyo Travel Guides (2025)

If you are planning a trip, these recent guides cover everything from 3-day to 7-day itineraries:

Tokyo Japan 2025 Ultimate Travel Guide: 7-Day Itinerary - This video by lan and Ana

is perfect for first-timers, covering major neighborhoods like Shinjuku, Shibuya, and

Asakusa, along with food recommendations and day trips to Mt. Fuji.

4 Days in Tokyo - Ultimate 35+ Stop Itinerary - Created by Through My Lens, this video

focuses on a fast-paced, high-efficiency trip including Meiji Jingu, TeamLa
the Pokemon Cafe.

3 Days in Tokyo: The Ultimate Travel Guide for First Timers - A concise

breaks down the city into manageable daily routes, starting with Shibuya a
an omakase sushi dinner.

TOKYO TRAVEL GUIDE: Everything to Know Before You Go - Yellow Prc
a deep dive into logistics, including transportation (Suica/Pasma), money t

best neighborhoods to stay in.

Top YouTube Channels for Tokyo Content

Following these creators will give you a constant stream of high-quality Japan t

1.

2.

Paolo fromTOKYO: Famous for his "Day in the Life" series, he provides inc

insights and "hidden gem" food tours.

Abroad in Japan: Hosted by Chris Broad, this channel offers a mix of hum

documentaries, and honest reviews of Japanese culture and attractions.

Rambalac: If you want to experience the city's atmosphere without comm
channel features high-quality 4K "walking vlogs" through Tokyo's streets a
stations.

Popular Things to Do (as seen in these videos)

Shibuya Crossing: The world's busiest intersection.
Senso-ji Temple: Tokyo's oldest and most iconic temple in Asakusa.

TeamLab Planets/Borderless: Immersive digital art installations that are extremely
popular for photos.

Tokyo Skytree: For the best panoramic views of the city.

Akihabara & Harajuku: For anime culture and wild "kawaii" fashion.

© YouTube ®
Tokyo Japan 2025 Ultimate Travel Guide: 7-Day Itinerary of What to See and Eat -
YouTube

Tokyo Japan 2025 Ultimate Travel

Guide: 7-Day Itinerary of What to See
Lost Then Found 2AE W It C

Tokyo Japan 2025 UMt

Hello everyone! | just spent a few weeks
staying in Tokyo, and decided to make a 7 de
itinerary video for travelers that want to get
most out of their trip there. The itinerary ...

TOKYO7. P [INERARY *

o~ R

4 Days in Tokyo, Japan - Ultimate 35+

Stop Itinerary - YouTube
Through My Lens

Thanks to LMNT for sponsoring this video!
Head to

http:/DrinkLMNT.com/THROUGHMYLENS tDTe Or dlSTrIt

get your free sample pack with any purchase

+

summarize the first video.

YouTube W

This video, titled "Tokyo Japan 2025 Ultimate Travel Guide: 7-Day Itinerary," provides a

comprehensive and practical roadmap for first-time visitors to Tokyo. The creator emphasizes

that tourism in 2025 has significantly increased, so travelers should expect crowds at major

landmarks.

7-Day Itinerary Summary

Day 1: Asakusa & Tokyo Skytree - Explore the historic Senso-ji Temple [02:42] and walk
across the Sumida River to the Tokyo Skytree for 360-degree views [04:54].

Day 2: Harajuku & Shibuya - Visit the serene Meiji Jingu Shrine [12:16], experience the
youth fashion of Takeshita Street [15:07], and walk to the iconic Shibuya Crossing
[16:49].

Day 3: Ueno & Akihabara - Spend the morning at Ueno Park (museums, zoo, and
shrines) [18:37]. Later, head to Akihabara for electronics, anime, and video game culture
[22:57].

Day 4: Imperial Palace & Ginza - See the Imperial Palace East Gardens [25:37],

explore the luxury district of Ginza, and visit the famous Tsukiji Outer Market for
seafood [31:38].

Day 5: Odaiba or Theme Parks - Visit the futuristic island of Odaiba (Gundam statue,
Teamlab Planets) [32:58] or spend the day at Tokyo Disneyland/DisneySea [37:15].

Day 6: Day Trip to Kamakura or Mt. Fuji - Take a trip to coastal Kamakura to see the
Great Buddha [38:32] or an overnight trip to Lake Kawaguchi for views of Mount Fuji
[01:03:40].

Day 7: Nakano Broadway & lkebukuro - Visit Nakano Broadway for retro collectibles
49:01] and end the trip in Ikebukuro, which offers a blend of all Tokyo's best features
[51:07].

Essential Travel Tips

Best Time to Visit: While Spring (Sakura) and Fall are popular, the video suggests Winter

(January) as a "hot take” because it is less crowded and Tokyo doesn't get extremely cold



Better Search in

1 will be visiting Boston from 2026-12-25 to 2026-12-30. | need
to attend conference in Boston Convention Center. Find the

hotels near by. It should be 15 min walking distance.

Google Hotels

| found several hotels that are near the Boston Convention Center and generally considered to be

within a 15-minute walking distance.

Please note that your requested dates of 2026-12-25 to 2026-12-30 are too far in the future for
current pricing and availability systems. The results below reflect current availability (for a sample
date) to show you the closest options, but you will need to check their websites or booking
platforms closer to your travel date for accurate rates and to make a reservation.

Here are the top-rated hotels near the Boston Convention Center:

Hotel Name Hotel Class  Review Rating
The Westin Boston Seaport District 4-star 4.3/5
Hyatt Place Boston / Seaport District 3-star 4.5/5
YOTEL Boston 4-star 4.0/5
AC Hotel by Marriott Boston Downtown 4.2/5
Harborside Inn 3-star 4.3/5

M Export to Sheets (m}

These hotels are all located in the Seaport District, which is the immediate area surrounding the
Boston Convention and Exhibition Center (BCEC).

© Google Hotels
Hotels near Boston Convention Center 15 minute walking distance - Nov 25 - Nov 26 - 2
adults

Hyatt Place Boston / Seaport District $143/night
4.5 * (850) » 3-star hotel

. 0

Google

+

Show me in the google map.

Google Maps v

| have plotted the Boston Convention Center and the nearby hotels on the map for you:
+ Boston Convention Center
* The Westin Boston Seaport District
* Hyatt Place Boston / Seaport District
* YOTEL Boston
* AC Hotel by Marriott Boston Downtown

These locations are all clustered in the Seaport District, demonstrating their proximity to the

convention center and confirming that they are all within a short walking distance.

9 Google Maps
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“ N [al -
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@ ' /,‘,F» A
@Downtown Crossing S ’ -
~ \
1 é."' @ WNDR Museumn {/@ Fan Pier Park
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Cong@%& @ SeaportiHotel|Boston
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+

Google Maps Vv

Integration with Google Search

| have plotted the Boston Convention Center and the nearby hotels on the map for you:

I Boston Convention Cental

*» The Westin Boston Sez
* Hyatt Place Boston / S
* YOTEL Boston

* AC Hotel by Marriott B

These locations are all cluste

convention center and confir  Q

D Google Maps

Places
- my
i &> WATERFRONT
N =l
b L
o 4 L3 %& g
vntown Crossing % ;o

t Museum 0

y P

o
\J\\‘SO// 4
S /

7= y
iouth Station (Z]S]
.'l’II

Ind gy ?/

Jhe Barking Crab'@

,@,Buslon Te

A=< Ships & MusBum
Museum of Ice Crearn-@

Copy Ctrl+C
Copy link to highlight

Search Goagle for “Boston Convention Center”

Print... Ctrl+P
Open in reading mode

Translate selection to English

ximity to the
AdBlock — block ads across the web » e,

Inspect

Fan Pier Park

@ Institute of
;’r[y “= Contemporary Art

Row 34~ hy &

Seaport | Boston

Congra.
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Google

Boston Convention Center

AlMode Al Maps Images News Videos Shopping More =  Tools =

Signature Boston

https:#wvnw signatureboston com » beec 3
Thomas M. Menino Convention & Exhibition Center
The MCEC is at the forefront of the meeting industry providing industry-leading
technology, flexibility, and service to ensure a remarkable event

Getting Here Floor Plans & Specs Attend an Event Food & Beverage

. Mass. Convention Center Authority

= hitps: #wvaw massconvention com H

Massachusetts Convention Center Authority

Welcome to Massachusetts, historic Boston and the Massachusetts Convention Center Authority, home
t0 two of the top convention centers in the world

Contact Us Staff Directory About Us MassMutual Center

People also ask

How many convention centers does Boston have? v
What is the new name for the Boston convention center? v
What is the Boston convention center? v
Which T stops for Boston convention center? v
Feedback
Wikipedia

W
hitps:#/en wikipedia org > wiki » Boston_Convention_a

Boston Convention and Exhibition Center

$ @ Q

‘5”7 Thomas M. Meni
) Convention &...

the Lawn on D

See photos P South Parking Lot

Thomas M. Menino Convention & Exhibitic
Center

45 6,534 Google reviews
Convention center in Boston, Massachusetts

& Website & Directions [£] Reviews [ save

<, Share . call

The Boston Convention and Exhibition Center is an exhibition cen
Boston, Massachusetts, United States. In July 2025, it was officiall
renamed the Thomas Michael Menino Convention and Exhibition ¢
after former Boston mayor Thomas Menino. Wikipedia

Address: 415 Summer St, Boston, MA 02210
Architect: Rafael Vifioly

Opened: June 2004

Owner: Massachusetts Convention Center Authority
Function: Convention center

Coordinates: 42°20'44 84"N 71°02'45.28"W / 42 3457889°N
71.0459111°W

Construction cost: $5850 million
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Connect to my Google Drive thru Google
Workspace extension

what is the latest documents that | uploaded in my google doc?

o summary "Cutline for Clinical Data Management with Python" from Goaogle Drive in

Show drafts ~ o))
one sentence.

Google Workspace v
Show drafts ~ o)
Assuming by "latest” you mean the recency of creation date, then the latest

. .*. Google Workspace v
documents you uploaded to your Google Drive are: +

e Qutline for Clinical Data Management with Python, created on July 7, 2023. . . L. B . . B .
- ' g e W COutline for Clinical Data Management with Python" provides a comprehensive guide

» Strategic Implementation of Open Source Software in Clinical Trials, created on

May 8, 2021.
e 53295 03 _note_data_engineering, created on January 19, 2021, fundamental concepts to advanced analytics and regulatory considerations.

to using Python for clinical trial data management and analysis, covering topics from

* RESUME, created on May 16, 2012,

* hero.pdf, created on June 8, 2014.
&, Google Drive Items considered for this response. Learn more

| hope this helps!
E Outline for Clinical Data Management with Python Milesh Kowadkar

&L Google Drive Items considered for this response. Learn more

E Outline for Clinical Data Management with Python Nilesh Kowadkar
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Google Al Studio

&« C m 22 aistudio.google.com/apps ¢ 0O £} (a = o
oo % Bookmarks [ Industry [ personal [ finance [ Market Indicator [ Gen Al & Google Advanced ... :) » 3 All Bookmarks
. hitps://distud
We have updated our Terms of Service  Dismiss fet DS' OIS U IO

Google Al Studio ~

< Build
Start
Gallery
Your apps

FAQ

Recently viewed
Untitled

Meon Snake Al

This model is not stable and
may not be suitable for

production use. Learn more.

.gooqgle.com/
= apps

1
A

 For app

Build your ideas with Gemini development

Describe an app and let Gemini do the rest

4L @ + I'm feeling lucky

J/ Generate music &) Add database and auth L+ Create & edit images I A >

4
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Google flow-image

oy

F3\
iy

change my suite to white color and my necktie to red color

+

* First prompt : add the glasses
« Second prompt: change my suite to white color and my necktie to red
color
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Google flow - Creating video

hitps://flow.google/

Start End

Create a video that a good looking Korean guy is teach Al course to the student at the
conference whil Al topics like prompt engineering, Al agents are on teh board. Make it
animation.

Video O3 x2 e
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Gemini

4+ Newchat

Recent

Directions to Penn Station

What is a good prompt to ge...

Boston Hotel Recommendati...

Tokyo Travel Video Recomme....

Python Line Graph of Patient...

~  More

Gems

¢’ Gem manager

® Help .

components of Gems

e Title

e |Insfructions

e reference files

Gem manager

Premade by Google

& (Experiment)

Chess champ

Play chess with a language
model. Make your first move
using chess notation to start...

Your Gems

Gems ( GPTs)

Q 0

Brainstormer

Find inspiration easily. Fresh
ideas for parties, gifts,
businesses and more.

7 A ADaMQSA

[ ¢S

ADaM Q&A

Instructions (i)

o 0

Career guide

Unlock your career potential.
Get a detailed plan to refine
your skills and achieve your...

Show more

< 0
Coding partner
Level up your coding skills. Get

the help you need to build
your projects and learn as yo...

Preview

You are an expert in CDISC ADaM (Analysis Data Model) with deep
knowledge of the ADaM Implementation Guide (1G). Your job is to help

S <

Knowledge (§)

ADaMIG v1.2-Final

[ PoF

Ask Gemini

+

A ADaM Q&A

Update

{=



Claude Sonnet
Functionality

7
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Claude Sonnet

Free plan . Upgrade

#* Good morning, Kevin

How can | help you today?

+

b Add files or photos
[C] Take ascreenshot
Add to project »

=
() Add from GitHub

& Web search Iy
B Use style >
By Addconnectors

Haiku 4.5
£ Normal /
ff () Claude's choice
B Learning -
B Concise
& Explanatory
& Formal

+ Create & edit styles

https://claude.ai/
new

You could sign in
with current
google account /
new userid and
PW.
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adsl

Act a data visualization expert. Create real-time
dashboard for demographic table using the
attached file - ADSL. The demographic tables
should contain sex, race and age distribution.

Certainly! I'll create a real-time dashboard for
demographic data using the information from
the ADSL file. This dashboard will include
visualizations for sex, race, and age
distribution. Let's break this down into steps
and create a React component that will display
these demoegraphics.

& Demographic Dashboard

Demographic Dashboard

Gender Distribution

W Male M Female

- Data Analysis

=]
L™

Preview Code

X

Attach the file - adsl

Prompt : Act a data visualization
expert. Create real-time dashboard
for demographic table using the
attached file - ADSL. The
demographic tables should contain
sex, race and age distribution.

It will create
1. Answer.
2. Artfifacts — Preview and
Codes
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Data Analysis

csv

Act a data visualization expert. Create real-time dashboard for demographic
table using the attached file - ADSL. The demographic tables should contain
sex, race and age distribution.

wzAaM D) F O

I'll help you create a real-time dashboard for demographic analysis. Let me first examine
the uploaded file to understand its structure.

Check the uploaded file

Now let me read the CSV file to understand the data structure:

Preview the CSV file and count rows

Now let me check the frontend-design skill to create a high-quality dashboard:

Learn best practices for frontend design

Perfect! Now I'll create a production-grade demographic dashboard. Based on the ADSL
data, I'll build an interactive React dashboard with real-time data visualization focusing on
sex, race, and age distributions.

Create a real-time demographic dashboard with sex, race, and age distribution analysis

Perfect! I've created a production-grade real-time demographic dashboard for your ADSL
data. Here's what it includes:

@ Key Features:
Demographics Analysis:
« Sex Distribution - Donut chart showing Male/Female breakdown with percentages
» Race Distribution - Horizontal bar chart with all race categories
» Age Groups - Three-panel view with <65, 65-80, and >80 age brackets plus trend chart

« Key Statistics - KPI cards showing total subjects, mean age, sex ratio, and median age

Interactive Controls:

« Treatment arm filter (All, Placebo, Xanomeline Low Dose, Xanomeline High Dose)
+ Real-time recalculation of all metrics based on filter selection

« Smooth animations and hover effects

Design Elements:

« Dark theme with gradient accents (blue/purple palette)

2 Mlacemnrnhicm affacte with haoldran hlur for modern ascthatine

Want to be notified when Claude responds? m x
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@ </> Demographic dashboard - JSX

o)

= Demographic Dashboard

Real-time analysis of study population demographics

% Treatment Arm Filter

Placebo Xanomeline High Dose Xanomeline Low Dose

Total Subjects

24

Male / Female Median Age

13/ 11 74

Sex Distribution
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Claude Console
&' Default
% Build
Workbench
Files
Skills

@ Managed Agents New

Quickstart
Agents
Sessions
Environments

Credential vaults

« Click on “Create a prompt”
« Click on "Generate a Prompt”

Easy way to build a prompt.

Untitled

CICI Ude CO“SOIQ « https://console.anthropic.com/d

ashboard

Almost time to build « You could sign in with current
Begin building with Claude for only $5 | Buy credits OCCOU n-l- / neW Userid Ond pW.

& Get started with agents > YOU need TO buy CrediTS.

4% Generate a prompt

£ Get APIKey

Generate a prompt

You can generate a prompt template by sharing basic
details about your task.

I want to create R codes that will create the graph based on the image.

B Summarize a document Q Write me an email ] Translate code -

This prompt will be used with models that have thinking enabled

Cancel Genera te

Confide
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Claude Console

7 Default ~

Recreating Graphs in R from Images
Last saved Dec 3 at 5:50 PM

> claude-sonnet-4-5-20250929 {}1 & Examples

System Prompt Define arole,tone or context (optional)

User

You will be helping a user create R code that reproduces a graph shown inanimage.
Here is the image of the graph you need to recreate:

<image>

{{IMAGE Survival analsis graph betwe }}
<fimage>

Your task is to analyze this graph carefully and write complete, runnable R code that will recreate it as closely as possible.

Before writing the code, use a scratchpad to analyze the graph systematically. In your analysis, consider:

-What type of graph is it? (e.g, scatter plot, line plot, bar chart, histogram, box plot, etc.)
-What are the variables on the x-axis and y-axis?

-What are the axis labels and title?

- What colors, shapes, or styles are used for the data points or lines?

- Are there multiple data series or groups shown?

- Are there any legends, grid lines, or other visual elements?

- What Is the approximate range of the data?

- Are there any special features like trend lines, error bars, annotations, or custom themes?

Write your analysis inside <scratchpad> tags.

After your analysis, write complete R code that will recreate the graph. Your code should:
-Include all necessary library imports (e.g., ggplot2, base R graphics, etc.)

- Create or simulate appropriate data that matches what's shown in the graph

- Include all formatting elements (colors, labels, titles, themes, etc.)

- Be ready to run without modification

- Include comments explaining key steps

Write your final R code inside <r_code> tags.

Prompt Evaluate ® Get Code m

<" Improve prompt Response Preview APl

> I'll need to use either the survival package with base R graphicsor survminer package with ggplot2 to create this type of plot.
<[scratchpad>

<r_code>

®

Load necessary libraries

library(survival)
library(ggplot2)
library(survminer)

Create simulated survival data that matches the graph pattern
set.seed(123)
Control group (red line - better survival)

n_control <- 50

time_control <- ¢(

runif(10, 0, 2), runif(10, 2, 4), runif(10, 4, &),
runif(10, 6, 8), runif(10, 8,10)

)

event_control <-c(

rep(1, 8), rep(0, 2), # Few events early
rep(1, 6), rep(0, 4), #Some events
rep(1,5), rep(0, 5), #More events
rep(1, 4), rep(0, 6), # Fewer events
rep(1,3),rep(0,7) #Few events late

)

Study medication group (blue line - lower survival)

n_study <- 50

time_study <-¢(

runif(15, 0, 2), runif(12, 2, 4), runif(10, 4, &),
runif(8, &, 8), runif(5, 8,10)

)

event_study <- c(

rep(1,12), rep(0, 3), # More events early
rep(1,10),rep(0, 2), # Many events

If there are any aspects of the graph that are ambiguous or cannot be determined precisely from the image, make reasonable assumptions and note them in comments within your code. rep(1, 8), rep(0, 2), #Many events

Pre-fillresponse 53 Add message pair

rep(1,6), rep(0, 2), # Events continue
rep(1,3), rep(0,2) # Few events late
)

Combine data into a data frame

surv_data <- data.frame(

time = c(time_control, time_study),

status = c(event_control, event_study),

group = factor(c(rep("Control”, n_control), rep("Study Medication", n_study)),
levels = ¢("Control”, "Study Medication"))

)

Create survival object

We can test and update prompts very easily in the console.
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Connectors

Settings
General . ) )
Connectors have moved to Customize. Head to the new Customize page to manage your skills and connectors.

Account
Privacy Connectors

Allow Claude to reference other apps and services for more context.
Billing
Capabilities () GitHubIntegration
Connectors
Claude Code Google Drive

Gmai
Google Calendar

Add custom connector

Click the setting

Click Connectors

Claude will automatically generate Artifacts for specific content types like code or
graphics, displaying them irtafigedica teduitnielowstaxtitout herahisitn of Kevin Lee

Go to Customize

Browse connectors

Connected | -~

Connect

Connect

Connect
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DeepSeek
Functionality

F "



DeepSeek

@ Start chatting with Instant « https://chat.deeps
eek.com/

4 Instant 2 Expert : 2
« You could sign in

with current google
| account / new
userid and pw.

&3 DeepThink @ Search ]

Completely Free

Long Text ( 1M tokens)

Strong Reasoning capabilities - strong performance in Coding & Math
File Support — PDF, Word, Excel, PPT, images, text files

Good in Deep Research — Thinking long

Real-time Web Search
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KX DeepThink (R1)

@ Search

DeepSeek R1

Based on the attached file, tell me what are required variables in ADSL?

Based on the attached file, tell me what are required variables in ADSL?

& &8 Thought for 26 seconds ~

© & Edit

Okay, let me try to figure out what the required variables in ADSL are based on the attached file. The user is asking
specifically about ADSL, which is the Subject-Level Analysis Dataset. From what | remember from the document, ADSL

has to have certain variables that are mandatory.

First, I'll start by recalling that in Section 3.2 of the document, there are tables that list ADSL variables. Table 3.2.1 talks
about identifier variables. The first few variables listed there are STUDYID, USUBJID, SUBJID, and SITEID. The "Core"

column for these says "Req" for required. So those must be required.

Once clicking on “DeepThink(R1), it will start
“Deep Research” functionality and thinking

about 26 secondes.

We will see its thinking process, then
eventually it provide the response.

Confidential — Do not duplica. - _.

final list should include the identifiers, demographics with their units, treatment variables for the first period

M, and at least one population flag. The date variables are required only if applicabie.

Based on the ADaMIG v1.2 document, the required variables in ADSL (Subject-Level Analysis Dataset)

are as follows:

1. Identifier Variables (Table 3.2.1)

e STUDYID : Study Identifier (from SDTM DM).
® USUBJID : Unique Subject Identifier (from SDTM DM).
e SUBJID : Subject Identifier for the Study (from SDTM DM).

® SITEID : Study Site Identifier (from SDTM DM).

2. Demographic Variables (Table 3.2.2)

® AGE : Subject’s Age (from SDTM DM).
* AGEU : Age Units (from SDTM DM).
® SEX:Sex (from SDTM DM).

= _RACE : Race (from SDTM DM).



Application Development
using Gen Al API

- SAS
- Python
- R

By
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How can we integrate Gen Al
_in our workflows?

automartically



ChatGPT Manual Prompt and its response

Prompf

Response

ChatGPT

INn OpenAl

What is SAS?

ChatGPT v

What can | help with?

Tell me in 200 words.

2 Tools

o
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Gen Al API driven application in
SAS, R and Python.

Prompt
Manual Prompt » integration in
SAS, R & Python

- How to get APl ( Gemini & ChatGPT)
- Gen Al APl integration in SAS, R, Python
- Gen Al APl integration Ecosystem — LangChain, RAG,

Al Agent




Programming using Gen Al API

Gen Al API

Programming
(SAS, R,
Python)

Response

162



How to create Gemini API

* APl Keys in hitps://aistudio.google.com/app/apikey

Google Al Studio =

API Keys ~ Projects imported successfully! b4 [® API quickstart &= Create APl key

< Dashboard

APl keys Group by ~ ® APl key Project Filter by Al projects v
Projects
Usage and Billing Key Project Created on Quota tier
Logs and Datasets . . -

..JdPl Generative Language Client Mar 10, 2024 Set up billing

G ive L. AP ; ! o & ik
Changelog 7 enerative Language AP Key gen-lang-client-0879424732 Free tier
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SAS Application using Gemini API (free)

{ Ycontents” :
[{ "parts” :
[{“text” : <prompt>}]
: 1

{ “candidates” :

[ “content” .
{ “parts” :
[{ “text” : <response>
}]
}
I
“usageMetadata” .

{ "prompitTokenCount™: 12,}.

“modelVersion”:"gemini-1.5-flash”

}

%let api_key = Xxxxxx;
%let url =
https://generativelanguage.googleapis.com/v1/models/gemini-2.5-

flash:generateContent;

%let url_query = &url.ekey=&api_key. ;

flename prompt “F:\biomeftrics\project\GenAN\Gemini\prompt.ixt";
flename resp “F:\biometrics\project\GenAl\ Gemini\resp.json”;

Proc http
method = “POST”
url="&url_query”
ct="application/json”
in=promt
out=resp;

Run;

libname response JSON fileref=resp;
data r_sas;

set response.content_parts;
run;
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SAS Application using Gen Al ( Gemini ) API

olet api_key = Xxxxxx;

{ “contents” : %let url = . .
[ “parts” : https://generativelanguage.googleapis.com/vil/mod
[{“text” : <prompt> }] els/gemini-2.5-flash:generateContent;
) ! %let url_query = &url.ekey=&api_key. ;

filename IO

“FA\biometrics\project\GenAIN\Gemini\prompt.txt";
flename [E8B “F:\biometrics\project\GenAI\
Gemini\resp.json”;

{ “candidates” : Proc http
[ “content™ : method = “POST"
{"parts™ : url="&url_query”
[{ “text™ i <resp> ct="application/json”
1 in=prompt
out=resp;

Run;

liboname response JSON fileref=resp;
data r_sas;

set response.content_parts;
un;




Python Application using Gemini API

## import Google Gemini library
Import google.generativeai as genai

## Create Prompt message
prompt =" Tell me about CDISC in 200 words” }]

## Set up Google Gemini API
genai.configure (api_key="xxxx")

## Send Prompt message to Gemini and get the response
google_model = genai.GenerativeModel('gemini-pro’)

response = google_model.generate_content(prompt)

response:
GenerateContentResponse(

done=True,

iterator=None,

result=glm.GenerateContentResponse({ " 'candidates"': [{'content': {’parts"': [{'text®: 'CDISC (Clinical Data Interchange Standards Consortium) is a non-profit organiz
stion dedicated to developing and maintaining dats standards for clindicsl research. Its mission is to enhance data quality, facilitste dats sharing, and streamline th
e clinical research process. CDISC standards provide a common language for researchers, data managers, and regulatory asgencies to exchange and interpret clinical dat
&. They include standards for data models, terminclogy, and dats exchange formats, ensuring consistency and interoperability of clinical research data.'}], "role': 'm
odel'}, 'finish_reason’: 1, 'index': @, 'safety ratings’: [{'category': 9, 'probability': 1, 'blocked': False}, {'category’': 8, 'probability’': 1, 'blocked': False},
{'category': 7, "probability’: 1, "blocked’: False}, {'category’: 18, ‘"probsbility': 1, 'blocked": False}], 'token_count': @, ‘grounding_sttributions': []}]1}).
N

#
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How to create ChatGPT API (paid)

« APIKeys in https://platform.openai.com/api-keys

0 A&lData C / Defaultproject © Dashboard Docs APl reference @ ‘

Create API keys + Create new secret key

(O Chat

&% Agent Builder You have permission to view and manage all AP| keys in this project.
v Audio Do not share your APl key with others or expose it in the browser or other client-side code. To protect your account's security, OpenAl may automatically disable any API key that has leaked publicly.
B Images View usage per APl key on the Usage page.
® Videos
NAME STATUS SECRET KEY CREATED LASTUSED @ CREATED BY PERMISSIONS
Q Assistants
kevin_openai_api_vii Active sk-...VXgA May 29, 2025 Dec 3,2025 Kevin Lee All @ ]
Manage
db Usage
£ APl keys

« add credit for APl in https://platform.openai.com/account/billing/overview

Pay as you go

Credit balance @

$19.68

Add to credit balance Cancel plan

Auto recharge is off

@ when your credit balance reaches $0, your API requests will stop working. Enable automatic recharge to Enable auto recharge

automatically keep your credit balance topped up.

Payment methods D Billing history

Add or change payment method View past and current invoices

@ Preferences Usage limits
Set monthly spend limits

26

Manage billing information

167
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SAS Application using ChatGPT API

{ "model” : "gpft-3.5-turbo”,
“message’” :
[{ "“role” : “user”,
“content” . <prompft>

}]
}

{ Hid” : HXXXX ,
“object” : “chat.completion”,
“created” . 1710533285,

“model” : "gpt-3.5-turbo-0125",

“choices” :
[{ “index” : 0,
“message’” :

{ "“role” : “assistant”,
“content” : <resp>
}
“logprobs” : null,
“finish_reason” : “stop”
W
“usage”: {},
“system_fingerprint”: *xxx

1

%let api_key = XXXXXXX ;

filename prompt
“F\biometrics\project\GenANOpenAl\prompt.txt”;
filename resp
“F\biometrics\project\GenAN\OpenAl\resp.json”;

Proc http
method = “"POST”
url="https://api.openai.com/v1/chat/completions”
ct="application/json”
in=promt
out=resp;
Headers “Authorization” = “Bearer &api_key."”;
Run;

libname response JSON fileref=resp;
calchissels:

set r_json.choices_message;
run;
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SAS Application using Gen Al ( ChatGPT ) API

prompt.ixt
{ "“model” : “*gpt-3.5-turbo”,
“message’” :
[{ “role” : “user”,
“content” : <prompft>

%let api_key = XXXXXXX ;

flename prompt

i “F:\biometrics\project\GenAl\prompt.txt";
) flename resp
“F:\biometrics\project\GenAl\resp.json”;

{id” © Mxxxx”,
“object” : “chat.completion”, Proc http
“created” : 1710533285, method = “POST”
“model” : “gpt-3.5-turbo-0125", url="https://api.openai.com/v1/chat/completions”
“choices” : ct="application/json”
[{ “index” :0, in=prompt
“message’” : out=resp;
{ “role” : “assistant”, Headers “Authorization” = “Bearer &api_key."”;
“‘content” : <resp> Run;

2

“logprobs” : null, liboname response JSON fileref=resp;

“finish_reason” : “stop” data r_sas;
Y. setf response.choices_message;

“usage”: {}, run;
“system_fingerprint”: “xxx"

}




Python application using ChatGPT API

## import OpenAl ChatGPT library
import

## Create Prompt message

MESSEgeE = [{'role" : "user", "content " :

## Set up OpenAl ChatGPT API
B .o key = XXXXXXXX

## Send Prompt message to OpenAl
## Get the response

response = l.chat.completion.create

model="gpt-3.5-turbo”,

messages=message,

temperature=0

Confidential — Do not duplicate or distribute without the permission of Kevin Lee

“ Tell me about CDISC in 200 words” }]

{
"id": "chatompl-98x12kqDpn@K1lYUFMjddpoKYSIwRY™,
"object": "chat.completion",
"created": 1711920588,
"model”: "gpt-3.5-turbo-8125",
"choices": [
{

"index": @,
"message": {
"role": "assistant",
"content": "CDISC, or
d promotes data standards for
haring clinical trial data to
5. \n\nCDISC standards cover a
data 1s collected
s. By using CDISC standards, researchers can save time and resources, reduce errors, and improve the quality and reliability of their
data.\n\nIn 2082, CDISC released its first set of standards, known as the Study Data Tabulation Model (SDTM). Since then, CDISC has de
veloped several other standards, including the Analysis Data Model (ADaM) and the Define-XML standard for defining metadata in clinica
1 trials.\n\nOverall, CDISC plays & crucial role in advancing the field of clinical research by promoting data standardization and int

the Clinical Data Interchange Standards Consortium, is 2 global non-profit organization that develops an
Founded in 1997, CDISC aims to streamline the process of collecting, analyzing, and s
and industry stakeholder

clinical research.
improve efficiency and facilitate data sharing among researchers, regulators,
wide range of areas, including data collection, data submission, and data analysis. These standards help

ensure that consistently across different studies, mzking it easier to compare and combine data from multiple source

eroperability, ultimately leading to better and more efficient healthcare outcomes for patients.”

s
"logprobs": null,
"finish_reason": "stop"
¥
1,

"usage": {
"prompt_tokens": 18,
"completion_tokens": 235,
"total_tokens": 253

T

"system_fingerprint":

3

"fp_b28b39ffas"
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R application using ChatGPT API

## import OpenAl ChatGPT library # Make the API request
library(httr) FESPORSE <- POST(

library(jsonlite) api_url

_ add_headers('Authorization' = paste("Bearer", api_key),
# S_et your OpenAl API key from .env file '‘Content-Type' = "application/json™,
apl_key <- body = jsonlite::toJSON(Jlll}, auto_unbox = TRUE),

d = m "
# Define the request URL )enco e = ’json

api_url <- "https://api.openai.com/v1/chat/completions”

. : . # Parse the response
prompt <- "Tell me about CDISC in 200 words e content(_, as = "parsed")

# Define the request body # Print the response

-mod;- EStépt:S Sirbar. print(result$choices[[1]]$message$content)

T @ result List of 8
m_essages & IISt( . $ id : chr "chatcmpl-B3rIkdVKWMXRhLCAIkiPSrCyLSG1W"
list(role = "system", content = "You are a helpful assistant."), § object . chr "chat.completion”
|ist(ro|e = "user"’ content = prompt ) $ created :int 1740259574
) $ model : chr "gpt-3.5-turbo-0125"
% choices :List of 1
) .5 iList of 4
. .. 5% index :int O
.. % message :List of 3
..5 role : chr "assistant"

. ..5% content: chr "CDISC, or the Clinical Data Interchange Standar..
.. ..5% refusal: NULL
..% Togprobs : NULL
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LangChain

- Definition
- Functions
- Components
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Application using LangChain Framework

Prompt Template

. Standard Framework LLM framework

/ workflow for LLM Prompt Texts (e.g., ChatOpenAl (
driven application (langchain.prompfs. openai_api_key= )
ChatPromptTemplate.
: from_template. L LM
« Main Component: format_messages )

. Promp’r Temp|OT Input variables
e LLM framework

« Gen Al APl key :

(e.q.,
OpenAl,

e ~50 response Gemini,
« OpenAl, .
Anthropci,, AﬂThl’OplC)
Google,
Metaq,

Amazon, MS,
DeepSeek,,,.,,

i/



Retrieval Augmented
Generation (RAG)

Definition

- Framework with LangChain
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RAG (Re’rrieVCII Document Gen Al API
Augmented Rans

Wel(ely

G e n eI’CI ﬁO n) Similar contents

Vector
Database

prompt Gen Al API
e Document-

specific Solution giele]felaglagligle
(Python)
 Vector
Database from
Document

Response




LLM driven vector DB

Process

1.

2.

Split document to smaller

sections (1 to 1000)
Create vector DB using
LLM embedding ( from
PDF page 1 to 1000).
Convert question to
vector using same LLM
embedding.
Compare vector DB ( 1
to 1000) with vector of
question and find the
similar vector DB (e,g,
PDF page 1000).

Send original question
and selected section |
PDF page 1000) to LLM

. Get the response from

LLM

PDF document
( 1000 pages/sections)

Vector
DB 1

A 4

Vector

DB 2

RAG (Retrieval Augmented Generation)

{quesﬁon }

Vector response
of
question

y
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RAG Definition

Retfrieval-Augmented
Generation

Process used to improve
the accuracy and
reliability of LLMs

Process

1. Create vector DB
using LLM
embedding.

2. Retrieve the
information relavant
to questions from
vector DB

3. Feed the retrieved
info fo LLMs

4. LLMs generates the
contents from
retrieved info.

What documant will help us
determine how to serve LLaMA2 on AWS? -

Vector Database
Example Preducts: Chroma
Purpose: Find relevant documents

Start Here Paragraph from vector database:
“Bedrock can serve any LLaMAZ model ..."

. Question: -
—_—
How can | serve s
LLaMAZ on AWS? . | ]

How can | serve LLaMA2Z models

User RAG Framework with Amazon Web Services?
Example Product: Your Website Example Preduct: Llamalndex, Langchain Here is information that may help answer this question:
Purpose: Orchestrate flow of information "Bedrock can serve any LLaMAZ model .."

through Al system

- Answer; "Bedrock”

Large Language Model
Example Products: ChatGPT, Llama2
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RAG framework in LangChain

Petrowl  Avawgnled GeanJV\"?;w (RAG Y

Pary JP :
e e s EM'DE&}AIW 9{ \Jh’&.‘&’tﬁm .
1\ Pocuwent  Laedvd Spl hig. <
HEs, ™ \_.u i vectostane
\.,ﬁr%m ES ( Q-‘[’.;E e E’Mbealdwi, ﬁ G
: . Pucuwadls P 5> | ewveddird Wtd
Stoze FDR r | > e LI S = ] meedd-:@_i . e "2
Luedw \ Lt 1w ' ;
= \ - \ N LT b |
DE .\JI '}'{'HN e 0o L ——e -O‘
- PyPDFLoodon (" "> - ChamddenTenSplten(y  Veckoudly = Chvowia. B _docurcenel
- Gevevie Loadga( - Tﬁ'Eb,Tfﬁ‘f'SPl feal dacuwenls = o s plithen,
Towtube Audwlvadend Lurll, = Monkdaom Mesdin Sp'lﬁ‘_clumwemis(dacs)
heal.dwy, TeatSplikent > ewbedd . o= O%AIEmeg;)
Open AT WhipanPmseat 3) - = Pensit duwekwﬁ Gacsjehvomoy
- WEEB@E_LM.JQA{ “url?d 3
&+, Eﬁﬁew& 5. Pebvewd & &A
vecton stor Queston uetiow €. Retrieyal G2 A - Ahal et
. — [——— { B b 3 | _ r 3
Retrewds crteldig 4 ts i f Relevant Split P”“‘ff
R " ﬁ
meec[dgln Hih

B v 'E‘E‘]‘YI\QVJ.QA
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Gen Al application architecture

Meweory

7 F* lndexes
oW
-l'gml:i ates r

Chains

s/

hot used

inthis /

dutorial

W & LangChain

( tm

Agents

* \— Callbacks

'ﬂPM

(Ca00

=

Wy Streamlit

-—

Tnput l TOu'i'?w'r

@ OpenAl

L
kit b
Maeade l

[Backend |

Input -
s ]

0u+?u+

f

%4’ Quickstart App

Prompt

ﬁn?uﬂ'

User

armission of Kevin Lee
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Al Agent

- Gen Al APl info Al Agents
- Al Agent

- Agentic workflow

- Agentic Al
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Now, What Gen Al APl lead to ?

Gen Al Al
AP] AQgents



Al Agent

« System that can interact with its environment, collect data, and autonomously
perform tasks and make decisions to achieve the goals.

 Main Components
 LLM (e.g., ChatGPT5.2, Claude4.5 )
« Prompts: ( e.qg., instruction for Al Agent —
‘You are stat programmer.
Use the input and generate SAS codes based on input.

Follow below steps:

1. Generate SAS codes based on input
2. Execute generated SAS codes using SAS Studio
3. If there are error messages, debug SAS codes.
4. Rerun SAS codes.

Do Step 2 to 4 until there are no error message. '

« Tools (e.g., SAS Studio, R Studio, Python ) _ .
« Memory :short-term /long-term memory/ RAG (e.g., prewous SAS codes)
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Al Agent in action demo

Clinyx 2 Connected

EXPLORER

4 CLINICAL Al ASSISTANT
® open Folder

Clinyx




How to build Agentic workflow _start_)

Define Agent State l
Define LLM model |
Define Prompts

Define tools for Al Agents l

planner

Define functions for nodes

Define Memory

Define workflow research_plan
a) Start workflow with Agent State l

S O R

) Assign nodes to functions

c) Assign starting node

d) Ass!gn conditional edges generate
e) Assign edges

f) Compile memory ™

\

-

8. Compile Al Agent . N ]
reflect ¢ _end |
9. Prepare input ( user prompts) \ /

10.Run Al Agent

research_critique
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Sample Codes for Al Aaent

class AgentState(TypedDict):
task: str
plan: str
draft: str

IIm = ChatOpenAl{model="gpt-3.5-turbo”)
promp.l._sys.l.em — [IRARE! (IRARERE]
promp.l._user — [IRARA! [IRARA]

tool_tavily = TavillyClient( )

def planner(state : AgentState ) :
response = lim.invoke (prompt_user)
return {"plan” : response.content }
def research_plan(state : AgentState ) :
result = tool_tavily.search( )
return {"“draft” : result.content )

IIIII

mem_store = InMemoryStore( index={"embed":

Yopenai:text-embedding-3-small’})

licate or di

workflow = StateGraph(AgenitState)
workflow.add_node(“planner”, planner)
workflow.ddd_node(*research plan”,
research_plan)
workflow.add_node(“generate”, generate)

workflow.set_entry_point(“planner”)

workflow.add_conditional_edges(“generator”
, contfinue, {END: END, “reflect” : “reflect”} )

workflow.add_edge(“planner”,
“research_plan”)
workflow.add_edge(“research_plan”,
‘Ygenerate”)

ai_agent =
workflow.compile(store=mem_store)

input ={ }

final_response = ai_agent.invoke( input )



6 different Al Agentic Design

1. ReAct Agent

=>Thinks, takes action, looks at the result, repeats.
=>Classic loop: “Should | Google this?” - Does it -
Adjusts.

=> Used in most Al products today (like basic chat
assistants).

2. CodeAct Agent:

=> Runs real code, not just JSON.

=> So instead of saying “call APl X,” it writes and runs a
Python script.

=> More powerful. Used in research agents and dev
assistants.

3. Modern Tool Use:

=> Sends tasks to smart APIs (search, cloud, data), and
lets them do the heavy lifting.

= The agent mostly routes and formats info.

4. Self-Reflection:

=> Agent checks its own work.

=> Did it make a mistake? It catches it, critiques it, and
tries again.

=> Most Al errors happen **because this step is
missing.**

5. Multi-Agent Workflow:

= One agent isn’t doing everything.

=> You have a planner, a researcher, and a writer — all
working together.

= Like a mini team of Als. More accurate. Less chaos.

6. Agentic RAG:

= This is what powers apps like Perplexity.

=>» The agent looks stuff up (retrieval), thinks about it,
uses tools, and gives you a smarter answer.

=> Think: a smart middleman between you and powerful = Works with real-time data, not just model memory.
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Agentic Al

Agentic Al refers to an
Al paradigm in which
autonomous Al Agents
actively pursue goals
and execute tasks
through Agentic
workflows.

Agentic
workflow




MCP

- Definition
- Structure
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MCP

Model Context Protocol

(MCP) :

 Open standard on
how Al apps connect
to different data
sources and tools.

« To simplify how Al
models interact with
external data and
tools.

« [|nitially developed by
Anthropic in
hitps://modelcontext
protocol.io/introducti
on

4 )

MCP Host

=
[ )

MCP Client

[ MCP Client ]

— _/
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Transport
Layer
(stdio, SSE)

4 MCP Server

4...[ ool ]
=

=

-

~

J
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MCP host : Al app with LLM MCP Host
MCP client : operates within "
the host to enable ¥+ Claude v i
communication with MCP P
servers Claude Dekstop
MCP Server . expose
specific capabilities and S
provide access to Client
« Tools : enable LLM to
perform actions thru
server R o
« Resources : Expose % > e
data and content X
from servers to LLMs AT Tools i
 Prompts : Create

MCP- high lever siructure

reusable prompt
template and
workflows

MCP Server

|

(R 1] i i

EE

MCP Server

I

MCP Server

Local Filesystem

<« ---->

Web APIs
<« --->»
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MCP- how MCP client interact with MCP Servers

« MCP client: f R
e MCP Server __
_ Mce Client y MCP Server
_____ (Dinitialial request
.. (@) initial response
____(3)__notification .

Ready for message exchange

4 3

- = =
B

\ Mmce Client i MCP Server

Confidential — Do not duplicate or distribute without the permission of Kevin Lee 191



MCP vs traditional APIs

 Traditional APIs

loc & date
fie>

< -
failure

| tell me your
capabilities
b~
<+
invoke me

Cit " with location,
=Gh date and unit

API Endpoint with

0@
location, date
and unit
parameter
[ece API Endpoint with

location, date
and unit
parameter

Advantages of MCP

Use LLMs to refine the
inputs much easier

Minimize the failures, but
invoke the clients to
adjust.

Clients can adjust their
request much easier.
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MCP Architecture Example

LLM
( Claude
Desktop )

Notion

« MCP Server : Smitherly.ai App
* LLM : Claude Desktop ( glelilely )
 App : notion integration

l

notion API
Key

MCP Server
( Smitherly.ai )

notfion

i

[Nelg
configuration

: output
for notion

response

Confidential — Do not duplicate or distribute without the permission of Kevin Lee 193



Smitherly MCP server- notion
config file to Claude Deskiop

{

"mcpServers”: {
"notion": {

"command": "cmd",

"args’: |
/c”,
St
Ly
"@smithery/cli@latest",
"run”,
"@smithery/notion",
"--key",
"26€93471-340d-4957-b3ec-75cfc63005ba”,
"--profile",
"unconscious-bison-HnITud"

¥ Good morning, Kevin

How can | help you today?

+ = Claude Sonnet 4 -~
;gj Use style N Life stuff {j,r Claude's choice
® Web search ©

N notion B>
<+ Add connec tors pro
&y Manag t 7

If the user puts the prompt in Claude Desktop
like ‘ Tell me about CDISC in notion
2428d3cd393380828d68dd454f0f5712’,

the response will be displayed in notion page of
2428d3cd393380828d68dd454f0f5712.
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MCP Server vs

MCP Server . mcp-setup.py

Python Client

Python Client: agent.py

from mcp.server.fastmcp import FastMCP
mcp = FastMCP("mcp-setup”)

## create system prompt in mcp server
@mcp.prompt()
def SySiCRANIOMBH ()

return system_prompt = *
## Roles
You are a data scientist. Decide your
next action based on {user_prompt}.
## tools
### appl
Use this fool when ..

#++# R

Use this tool when ..

## create tools in mcp server
@mcp.tool()
def appl (inputl: str):

@rgcp.’rool()
def -(inpu’rQ: str):

if name__==" main_"
mcp.run()

import asyncio
from agents import Agent, Runner
from agents.mcp import MCPServerStdio

async def main():
async with MCPServerStdio(
name="mcp-setup”,

) as server:

# 1. Get system prompt

prompt = await server.get_prompt("Sysiemeprompr )

instructions = prompt.messages[0].content.text

# 2. Create agent

agent = Agent(
name="Agent",
instructions=instructions,
mcp_servers=[server],

)

# 3. Run agent

result = Runner.run_streamed(
agent,
input= user_prompt,

)

# 4. Stream output
async for event in result.stream_events():

asyncio.run(main())

params={"command"; "uv", "args": ['run", "mcp-server/mcp-setup.py'l}.
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MCP Server vs Claude Code Client

MCP Server : MS Playwright in Command line : Claude Code

https://github.com/microsoft - In terminal, run ‘claude mcp add playwright npx

/playwright-mcp @playwright/mcp@Iatest’

Tools: - It will connect claude code to MS MCP Server playwright.
.browser ClICk C:\Users\kevin\OneDrive - Cornell University\training\Python\Generative AI\15.0 Claude Code- Highly Agentic Coding Assistant>c

laude mcp add playwright npx @playwright/mcp@latest

. Added stdio MCP server playwright with command: npx @playwright/mcp@latest to local config
‘brOWSGF_I’eSIZG File modified: C:\Users\kevin\.claude.json [project: C:\Users\kevin\OneDrive — Cornell University\training\Python\Generative A
I\15.0 Claude Code- Highly Agentic Coding Assistant]

*browser_run_code
= - C:\Users\kevin\OneDrive — Cornell University\training\Python\Generative AI\15.® Claude Code- Highly Agentic Coding Assistant>c

*browser select option Laude

*browser_snapshot Claude Code va.1.1 Tips for getting started
.browser_take_screenshot Welcome back Kevin! Run /init to create a CLAUDE.md file with instructions for Claude
browser_type 5k e

*browser_wait_for

browser_tabs Tndividudl org D T Kevins

*browser _install
*browser_mouse_click_xy
*browser_mouse_drag_xy

~\OneDrive — Cornell University\training\Python\G..
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MCP Server vs Claude Code Client

In Claude code,
You can ask “take the screen shot of www.cnn.com”™ .
It will open browser of www.cnn.com and fake the screen shot and save it to the local drive.

take the screen shot of www.cnn.com
® I'll navigate to http://www.cnn.com and take a screenshot for you.

® playwright - Navigate to a URL (MCP)(url: "https://www.cnn.com")
L Error: result (168,U465 characters) exceeds maximum allowed tokens. Output has been saved to
C:\Users\kevin\.claude\projects\C—Users-kevin-OneDrive—-Cornel

l-University-training-Python-Generative-AI-15-8-Claude-Code—-Highly-Agentic-Coding-Assistant\60d650F9-ee31-Uf33-bTUd-65c93
ddd2270\tool-results\mcp-playnrig
h

t-browser_navigate-1767909U88610. txt.

® playwright — Take a screenshot (MCP)(filename: "cnn-screenshot.png")
L ### Ran Playwright code

// Screenshot viewport and save it as C:\Users\kevin\OneDrive - Cornell University\training\Python\Generative AI\15.8 Clau
de Code- Highly Agentic Coding

Ass

istant\.playwright-mcp\cnn-screenshot.png

L [Imagel
® I've successfully taken a screenshot of http://www.cnn.com. The screenshot has been saved to:

C:\Users\kevin\OneDrive — Cornell University\training\Python\Generative AI\15.8 Claude Code- Highly Agentic Coding Assistant
\.playwright-mcp\cnn-screenshot. png

The screenshot shows the CNN homepage with current headlines including stories about Senate Republicans checking Trump's war
powers, tensions in Minneapolis after an ICE agent shooting, and coverage of the 'mushroom murder' trial.



http://www.ccn.com/

Vibe-Coding

- Definition

- Evolving of Vibe-Coding

- Al Coding Agents

- Blometric Al Coding Agents
- Impact of Vibe-Coding
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Do you use Vibe-coding?
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Where “Vibe-Coding” come from?

“fully giv[ing] in to the
vibes, embrac]ing]
exponentials, and
forget[ting] that the code
even exists.”

“There's a new kind
of coding | call "vibe
coding," where you

| fully give in to the
b | vibes.”

by Andrej Karpathy, e it -Andrej Karapathy
co-founder of OpenAl —
eREEE D 2025

EDUCATION [



What is Vibe-Coding?

« Coding with Al

* Vibe : A flow between
human logic and Al
coding agents

 Programmers do
 Prompt for the codes
* Review the codes



Change in Programming Workflow

Programming Workflow - Tradifional

Programming Workflow using Vibe

Coding ( ChatGPT )

Programming Workflow using Vibe
Coding Al Agents




Traditional Programming workflow

Receive Develop Execute Debug Create
Instruction code code code final output




ChatGPT impact on programming

« Code Development
 Code Debugging

« Lowering the boundary of languages ( e.g., SAS,
R and Python ) — vibe coding



ChatGPT: Codes Development - R

Prompt :

Write a R script
that groups data
by “TRTA" and
“AVISIT" columns
in "advs.xpt"

and calculates
the mean of
“AVAL" column
for each group
at PARAMCD
='WEIGHT’

Output : Mean AVAL by TRTA and AVISITN
library(haven) # Forreading XPT ,, «. "

library(dplyr) # For data manipulz,, | . TRTA
o e " . . 5 . Placebo

66 ¢~ Xanomeline High Dose
0

Mean AV

*- Xanomeline Low Dose

# Read the ADaM dataset
advs <- read_xpft('advs.xpt")

64

Bidselind TredlveehtVleck Week'Weck Meeck Mdeck M/eck ¥Week BVeck 8
AVISIT

# Process the data
result <- advs %>%
filter(PARAMCD == "WEIGHT") %>% # Filter for PARAMCD = "WEIGHT'
group_by(TRTA, AVISIT) %>% # Group by TRTA and AVISIT
summarise(mean_AVAL = mean(AVAL, na.rm = TRUE)) %>% # Calculate
mean of AVAL
ungroup()

# Print the result
print(result)



ChatGTP: Codes Development — SAS

Prompt : Output :
ibname mydata xport 'path_to_advs.xpt’; /* Replace with the actual
Write a SAS path to advs.xpt */
script that
groups data by data weight_datag;
“TRTA" and set mydata.adyvs;
“AVISIT" columns if PARAMCD = "WEIGHT'; /* Filter data for PARAMCD = "WEIGHT' */
in "advs.xpt"” run;
and calculates proc sql;
the mean of create table weight_means as
“*AVAL" column select TRTA, AVISIT,
for each group mean(AVAL) as mean_weight
at PARAMCD from weight_data
='WEIGHT’ group by TRTA, AVISIT;
quit;

proc print data=weight_means;
run;



ChatGPT: Codes Development - Python

Prompt : Output :

Write a Python import pandas as pd

script that import xport

groups data by

“TRTA" and # Load the xpt file using xport

YAVISIT" columns  with open(‘advs.xpft’, 'rb') as f:

in "advs.xpt" data = xport.load(f)

and calculates # Convert the xport data to a pandas DataFrame
the mean of df = pd.DataFrame(data[ ADVS'])

“AVAL" column

for each group # Filter the data for PARAMCD = "WEIGHT
at PARAMCD df_weight = df[df[[PARAMCD'] == "WEIGHT']
='WEIGHT’

# Group by TRTA and AVISIT, then calculate the mean of AVAL
grouped_data =
df_weight.groupby([TRTA','AVISIT'])[AVAL'l.mean().reset_index()
print(grouped_datq)



ChatGPT: Codes Debugging — Python

Prompt :

Debug below <python codes> using Eeiton

<python codes>:
import pandas as pd
import xport

# Load the xpt file using xport
with open(‘advs.xpt’, 'rb') as f:
data = xport.load(f)

# Convert the xport data to a pandas
DataFrame

df = pd.DataFrame(data[ ADVS'])

# Filter the data for PARAMCD = "WEIGHT
df_weight = df[df[[PARAMCD'] == "WEIGHT]

# Group by TRTA and AVISIT, then calculate the
mean of AVAL

grouped_data = df_weight.groupby([ TRTA',
'AVISIT])[AVAL'l.mean().reset_index()

# Output the grouped data
print(grouped_datq)
</python codes>

QOutput:

# Convert AVAL to numeric
df_weight['AVAL'] =
pd.to_numeric (df_weight['AVAL,
errors='coerce’)



Programming workflow using Vibe Coding -

ChatGPT
Receive Develop Execute Debug Create
Instruction code code code final output

Question :
 (Can we automate this flow further?



Al Agent

« System that can interact
with its environment, collect
data, and autonomously
peform tasks and make
decisions fo achieve the
goals.

* |tsrole is

 Develop Codes
Execute Codes using SAS,
R & Python
Debug Codes if there are
error messages.
Create final outputs
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Programming workflow using Vibe Coding

with Al Agenis

Receive Develop Execute Debug Create
iInstruction code code code final output
Question :

* What is the problem in this picture / workflow?




Programming workflow using Vibe Coding Al Agents
with human involvement - Al Agentic workflow

Done by Al

Receive Develop Execute Debug Create
iInstruction code code code final output

Deliver

Validate
output

final
output




Vibe Coding Al
Agents Tools

ChatGPT / Claude / Gemini — web-
based prompt engines for ideation

Cursor — Al-native IDE built around
conversational programming

Windsurf — context-aware code
editing and real-time collaboratior

GitHub Copilot — inline suggestions
in VS Code, RStudio, Jupyter

ChatGPT

Write SAS codes that read ADSL.xpt to count the patient
by the planned treatments

Here's a simple and clear SAS program that reads ADSL.xpt (a CDISC ADaM dataset in

transport format) and counts the number of patients by planned treatment (TRTO1P):

/* Program: count_pati

ts_by_treatment.sas

/* Purpose: Read ADSL.xpt and count patients by planned treatment

libname adam xport “C:\path\to\ADSL.xpt"; /* Adjust the file path */

/* Step 1: Read ADSL data */
data adsl;
set adam.adsl;

run;
/* Step 2: Count number of subjects by ‘anned treatment (TRT@1P) *

proc freq data=adsl;

tables TRT@1P / nocum nopercent:

Agent mode

GPT-40
Copilot

Code review

 to make sure sverything looks good.
GRT4o~ Agentv B>
 Agent

Edit

Finding the main prompt

ed_file.name

st.header(" @

st.info(" ¥

Ter

|
WINDSURF

Past woktirws,

MCP support

@ GitHub Copilot

Next edit -
suggestions Models now GA



Why customized Vibe Coding Agent for
Biometrics works?

Generic Coding Al agents lack domain knowledge

Biometrics = highly specialized: CDISC, ADaM, TLFs,
Compliance

Custom agents embedded with clinical frial logic +
GxP validation rules

Data Privacy and Security

Dirty Data



The Change of Coding

Traditionadl

Coding

\

e Manual / Hands-on
e Codes/Rules-basead
e Writing codes
e Syntax-driven

Vibe Coding

\_

e Conversational

e Al-assisted

e Designing workflow
e Context-aware




The impact of Vibe-Coding?

« Satya Nadella, CEO of Microsoft

“I'd say maybe 20%, 30% of the code that is inside of our repos today
and some of our projects are probably all written by software,”

« Sundar Pichai, CEO of Google
"Al generates more than 30% of Google's code,*
* Mark Zuckerberg, CEO of Meta
“Our bet is sort of that in the next year probably...maybe 50% of the

development is going to be done by Al, as opposed 1o people, and
then that will just kind of increase from there,”



Key Benefits on Vibe-coding

Dramatic reduction in repetifive coding tasks

ﬁg;)elero’res QC and development cycles ( 25 to

Enables multi-language transition and consistency

Democratizes programming across experience
levels

Improves documentation and traceability



Potential Risks on Vibe-Coding

» Hallucinated or Inaccurate code outputs
» Limited domain understanding

» Regulatory & Compliance challenges (audit frail,
validation, Data Privacy)

» Risk of over-reliance on Al judgment



Claude Code

- Definition

- Key characteristics
- how It works

- Use Case
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Claude Code Definition & Key Characterstics

« Claude Code is an agentic coding tool

ThOT C:\Users\kevin\OneDrive - Cornell University\training\Python\Generative AI\15.0 Claude Code- Highly Agentic Coding Assi

 Livesin our terminal
& UﬂderSTCIﬂdS our COdebose C:\Users\kevin\OneDrive - Cornell University\training\Python\Generative AI\15.0 Claude Code— Highly Agentic Coding Ass
® Helps OUF COde fOSTer In order to work in this folder, we need your permission for Claude Code to read, edit, and execute files.

If this folder has malicious code or untrusted scripts, Claude Code could run them while trying to help.
by exeCU-I-lng rOU-I-Ine TOS'(S, explqlnlng Only continue if this is your code or a project you trust.

Security details
complex code through natural _

> 1. Yes, continue
language commands. 2. No, exit

Enter to confirm - Esc to cancel

C:\Users\kevin>cd "C:\Users\kevin\OneDrive - Cornell University\training\Python\Generative AI\15.0 Claude Code- Highly

Do you want to work in this folder?

» Key Characteristics

 Terminal-based: Operates as @
command-line interface tool T BRI (G (Bl Tine for getting starced '-

. Al_powered CIgen’r: UnderSTOndS Welcome back Kevin! Run /init fo'create a CLAUDE.md file with instructions for Claude
and works with your entire '”' o Tecent activity
codebase Tndividuat org | e Dioring r Kevdn's

* Natural language interface: Accepl |k
instructions in plain English

« Cross-platform: Works on macQOS,
Windows, and Linux

 Git integration: Built-in version
control Workﬂow mOnOgew@ﬁﬁdenﬁdl — Do not duplicate or distribute without the permission of Kevin Lee 220

? for shortcuts




e In command

ine interface, |
can create a
new folder —
test

In that folder,
WE Ccan creafte
a simple word
document
summarizing
RIS EReLe
words

1T also
communicate
with users

w TBach

Use Case

@ CDISC_Summary.docx

> make a new folder test
@ I'11 create a new folder called "test™ in the current directory.

» Bash{mkdir test)
L (Mo comtent)

e Done! I've created a new folder named “test™ in your current directory.

in that file, create word document summarizing CDISC in 188 words.

I'll create a Word document in the test folder with a summary of CDISC. Let me use Python with the python-docx
library to create a proper .docx file.

Bash(pip install python-docx)
L Interrupted - What should Claude do instead?

I think that i already install python-docx, so you could use it without installing.
You're right! I'11 create the Word document using the already installed python-docx library.

Bash(python -c "
from docx import Document..)
L Word document created successfully!

Done! I've created a Word document named “CDISC Summary.docx” in the test folder. The document contains a 188-word
summary of C(DISC, covering:

- What DISC is (Clinical Data Interchange Standards Consortium)

- Key standards (SDTM, ADaM, CDASH)

- Benefits for clinical research and regulatory submissions

- Wide adoption across the pharmaceutical industry

Confidential — Do not duplicate or distribute without the permission of Kevin Lee



How Claude Code works

Claude Code (LLM)
Human Request reasons about the
task

in that file, create word document summarizing CDISC in 18@ wo

I'll create a Word document in the test folder with a summary of CDISC. Let me use Python with the python-docx
library to create a proper .docx file.

Bash{pip install python-docx)
T 3

L Interrupted - What should Claude do instead:

4 )

> I think that i already install python-docx, so you could use if Makes tool call:

python —c “from
docx import

* Bash(python ~c - Document...)
from docx import Document..) S

L Word document created successfully!

Claude Code
analyzes response,
decides next action

® You're right! I'll create the Word document using the already i

Done! I've created a Word document named “CDISC_Summary.docx”™ in the test The document contains a 188-word
summary of CDISC, covering:

- What CDISC is (Clinical Data Interchange Standards Consortium)
Key standards (SDTM, ADaM, CDASH)
Benefits for clinical research and regulatory submissions

Wide adoption across the pharmaceutical industry Claude Code (LLM)
Makes tool output reasons about
tools output

Confidential — Do not duplicate or distribute without the permission of Kevin Lee

Makes tool call:
bash(pip install
python-docx)

New Request

Claude Code
generates the
workflow
description




v tes

* Write(test\create dm.R) w CDISC_Summarydncx

L Wrote 1 lines to test\create dm.R R .
1 library(haven) create_am.R

P

# Creat le DM domain data following CDISC SDTM am.xpt
dm <- data.frame( —
STUDYID = rep('STUDYee1', 1), .gragnore
DOMATN = rep('DM", 18),
USUBIID = sprintf('STUDYPe1-%e3d", 1:18),

SUBJID = sprintf('%83d’', 1:18), C .I.
RFSTDTC = c('2024-61-15', '2024-@1-16', '2024-01-17', '2024-91-18', '2024-01-19°, On Creg e
'2024-01-20', '2024-01-22', "2024-81-23', '2024-01-24", '2024-01-25'),
create_dm.R
codes

[= I [ S

0 oo

=
=

e Now let me run the R script.

s Bash(cd test &% "C:\Program Files\R\R-4.5.@\bin\Rscript.exe™ create dm.R)
L5AS XPT file (dm.xpt) created successfully with 1@ subjects!
Dataset contains the following SDTM DM domain variables:
STUDYID, DOMAIN, USUBJID, SUBIID, RFSTDTC, RFENDTC, REXSTDTC, RFXENMDTC, RFICDTC, RFPEMDTC, DTHDTC, DTHFL, SITE

ID, AGE, AGEU, SEX, RACE, ETHNIC, ARMCD, ARM, ACTARMCD, ACTARM, COUNTRY ExeCUTe i-I- .I-O
make dm.xpf

e Perfect! I've successfully created a SAS XPT file (dm.xpt) in the test folder using R. The file contains a sample
SDTM DM (Demographics) domain with 18 subjects following CDISC SDTM guidelines.

The dataset includes all standard DM domain variables:

- Identifiers: STUDYID, DOMAIN, USUBIID, SUBJID, SITEID Along -l-he Wgy, IT

- Date Variables: RFSTDTC, RFENDTC, RFXSTDTC, RFXENDTC, RFICDTC, RFPENDTC, DTHDTC 3 o
- Demographics: AGE, AGEU, SEX, RACE, ETHNIC | t-] 1— 1—
Treatment Arms: A{IH"I;C[I, ARM, ACTARMCD, ACTARM eXp O I ns W O I
Other: COUNTRY, DTHFL h O S d O n e

°

The sample data includes:
18 subjects from 5 different sites (@81-885)
Mix of Treatment and Placebo arms
Diverse demographics (age 29-67, different races and ethnicities)

. permission of Kevin Lee
Subjects from USA and Canada




Why Claude Code is a difference maker

 Infegrated local Agent Al capabillities

» Superior codebase ( SAS, R, Python,,,) understanding
» Agentic / Autonomous workflow

» Superior Reasoning and complex problems

» Powerful sequential thinking and planning
 Effective methodical execution with tools

» Dramatic productivity by multiplier

« Step by Step feedbacks
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Strategic Gen Al / LLM /
ChatGPT Implementation at
Enterprise

- Risks and Concerns

- Benefits and Use Cases
- Cross Functional Team i

- Policy and Guidelines

- Training and Education
- PoC & Evaluation

- Deployment

Confidential — Do not duplicate or distribute without the permission of Kevin Lee



Does your company allow ChatGPT
at Work?



A fear of A fear of

missing out messing up




LLM (ChatGPT) Implementation Roadmap

Cross
Functional
Team

NN gelgle Benefits and
Concerns Use Cases

Policy and
Guideline

Deployment ligeligligle
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Concerns using Al (ChatGPT)

- Data Privacy & Security
- Bias
- ACcuracy
- Regulatory Compliance
- Ethical Consideration
- Black Box Feature

= + - Resource Requirements
—— - Lack of Expertise
o ™ _Cost vs RO

ol L ey -

e —— e

' g distribute without the permission of Kevin Lee 229
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Data Privacy

« Data Privacy — the right of a
person to have control over
how thelir personal
information is collected and
used. (e.g., clinical trial data)

« Since ML is built using datq,
ML algorithms can contain
sensifive information even
though it is one of a Big Data.

« The growth of ML has
Increased the possibility of
using sensitive data in ways
that may violate data
privacy. (e.g., ChatGPT)
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Bias of Machine Learning

« Phenomenon that occurs i
when ML algorithms - o
produces results that are n 14!
prejudiced due to wrong 1
assumptions

« Examples : "
« Amazon ML recruiting

engine show a bias on .

women.
« ML was frained o n

vet applicants using p . »

10 years of resume ‘ ol I fl
* Most came from

men, a reflection of

male dominance

across tech ind USHMgiential - Do not duplicate or distrioute without the permission of Kevin Lee 231

\d




Regulatory Compliance

« Regulatory Compliance - the
process of adhering to laws,
regulations, standards, and other
rules set by governments and
other regulatory bodies.

« For pre-market approval, Al-
based software needs to follow
regulatory guidelines (e.g., Good
Machine Learning for Medical
Device Development Guiding
Principles)

U.5. FOOD & DRUG Health Santé a8
ADMINISTRATION I*I Canada Canada gﬁmm%ﬂam products

Good Machine Learning Practice for Medical Device Development:
Guiding Principles
October 2021

The U.5. Food and Drug Administration (FDA), Health Canada, and the United Kingdom's Medicines and
Healthcare products Regulatory Agency (MHRA) have jointly identified 10 guiding principles that can inform the
development of Good Machine Learning Practice (GMLP). These guiding principles will help promote safe,
effective, and high-guality medical devices that use artificial intelligence and machine learning {Al/ML).

Artificial intelligence and machine learning technologies have the potential to transform health care by deriving
new and important insights from the vast amount of data generated during the delivery of health care every day.
They use software algorithms to learn from real-world use and in some situations may use this information to
improve the product’s performance. But they also present unigue considerations due to their complexity and the

iterative and data-driven nature of their development.
Guiding Principles

Pulti-Disciglinary Experiise |s Leveraged Good Software Engineering and Security

These 10 guiding principles are intended to lay the Throughout the Total Product Life Cycle Bracticns few Implamanted
: H B H Clinical Study Participants and Data Seis Are
foundation for developing Good Machine Learning e Pt Training Diata Sets A Indepandent of Test Sets
" " P Lt
Practice that addresses the unique nature of these :::_‘ :“mnm“m okl i I Tl s Then ol Do
o : . and Reflesty the intended Ve of the Device:
products. They will also help cultivate future growth in Bpen Dt Nl Wotowis
. . . Focus I Placed on the Perlormance of the Testing Demorsirates Device Performance
this rapidly progressing field. Human- Al Tesen Dusing Clsically Rulevant Conditions
Ulnars Ars Prowiced Clasr, Exsantisl Deployed Models Are Monitored for
i —— i Berfarmence and Re-training Bisks are Managsd

The 10 guiding principles identify areas where the

International Medical Device Regulators Forum (IMDRF), international standards organizations, and other
collaborative bodies could work to advance GMLP. Areas of collaboration include research, creating educational
tools and resources, international harmonization, and consensus standards, which may help inform regulatory
policies and regulatory guidelines.
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Ethical Consideration

« Who will make decisione Al or

2 |
humane !/!,/'
« Can Al be responsible for their A q
decision?

YOU AREIN lHlHGFtiIII.HSll!WE HER! SAVE THE

* |s Al fransparente

=
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Al Implementation
through Enterprise Policy
and Guidelines

- Data Privacy

- Regulatory Compliance
- Secure Data Storage

- Secure Access in Gen Al




Risk mitigation through Policies and Guidelines
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Data Privacy

* The protection and confrol of
confidential company
information collected, processed,
and utilized by Al systems.

« Examples to protect data privacy

in Al

Don't share sensitive data
with Al
Be cautious of what you
share online
Stay anonymous
Data Encryption
« Secure Socket layer (SSL)
« Transport Layer Security
(TLS)

OpenAl Personal Data Removal Request

Under certain privacy or data protection laws, such as the GDPR, you may have the right to object to the processing
of your personal data by OpenAl's models. You can submit that request using this form.

Please provide complete, accurate, and relevant answers on this form for evaluation. OpenAl may use additional
sources to verify information, balancing privacy and free expression in accordance with applicable law. Submitting a
request does not guarantee that information about you will be removed from ChatGPT outputs, and incomplete
forms may not be processed.

Read this Help Center article for more about how we collect and use personal data to develop ChatGPT.

Your information

Please provide your own full legal name, even if you are making the request on behalf of someone else. If you are
submitting the request on behalf of someone else, you must have the legal authority to act on their behalf.

First name * Last name *
James Joyce|
Email *

Please provide an email address we can use to contact you about your request
J J 1

Craiintnswhnea law annliae *
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Regulatory Compliance

« Understand Regulatory Policy
« FDA Comments: Al/ML will

undoubtedly play a critical role in
drug development, and FDA plans
to develop and adopt a flexible
risk-based regulatory framework
that promotes innovation and

protects patient safety.

« Policy Implementation
« General Data Protection
Regulation (GDPR)
 Good Practice (GxP)

« Code of Federal Regulation (CFR)
» Health Insurance Portability and

Accountability Act (HIPAA

Confidentia

)— Do not duplicate

Proposed Regulatory Framework for Modifications
to Artificial Intelligence/Machine Learning (Al/ML)-
Based Software as a Medical Device (SaMD)

Discussion Paper and Request for Feedback

PROBLEM
SOWVING




Secure Data Storage

« Security of Data Storage and
Data Processing

« Access Control of Data and
ChatGPT

 Data Anonymization and
Pseudonymization
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Secure Access to
ChatGPT

Access Conftrol of Data
and ChatGPT

Strong User
Authentication
Mechanism ( e.g., Mulfi-
factor Authentication)

Audit Trails of user
iInteractions with ChatGPT

Regular Security Audits on
ChatGPT

Data Privacy Impact
Assessment by ChatGPT

Y

EFEF3N

n
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BhwedB
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ChatGPT
Implementation and
Governance
Cross-Functional
Team
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Cross-
Functional
Team

Biometrics

Leadership

Regulatory

.4
/

Legal Blejfe!

Privacy
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Employee
Training
Employees who will
be using and

managing
ChatGPT

Security best
practices

Data Privacy
Data Handling

Procedures with
ChatGPT

Ethics and
Compliance

not duplicate or distribute without the permission of Kevin Lee



PoC &
Evaluation Security and

Compliance

‘ Fthical
'@ 0 Considerations

Proof of concept

ligelialigleKelgle User

Support Experience




Gen Al Deployment

- Enterprise License ( CoPilot,
ChatGPT Enterprise )

- Home-Grown Gen Al

- Customized Gen Al
Implementation at function




ChatGPT Enterprise

Enterprise-grade security &
privacy

OpenAl does not train on
enterprise business data.

All conversations are
encrypted.

Compliance : CCPA, GDPR, ChatG PT

E@E . SOC3

Enterprise Security Trust Portal E n te r p ri S e

Confidential — Dd




Biomelrics
Leadership in the
era of Gen Al

F I



Three pillars
o maximize
Gen Al
Capability in
Biomelrics




Use Cases driven
Gen Al Tools

 Content Development
 Protocol
. NN
SAP Mitigation
 Mock-Up Shells
 Coding Agent

e SDTM

e ADaM

« TFL ‘

* Ad-Hoc Gen Al Tools

e Data Analysis



- JARVIS .

e

e ————
T ST

S




- Validation?

- Human intervention

@ - Final output or source of
N\ input?




ChatGPT is like a very smart, capable,
recently graduated intern/new hire.

- —e

ChatGPT




What will we do with the results from an intern?

'\""
|

-~

[




The output of Gen Al is

not the final result,
but the beginning of new process.



Gen Al driven Process

Input data . Gen Al tool .

Gen Al Human
Output . Intervention .



Biometric Leadership in
the era of Gen Al

- System Integration .
- Process Development
- People Empowerment




Definition of Leadership

Leadership is defined as

“the ability

to cultivate the environment,
guide the process,

empower people

to achieve a shared vision and drive
common goals”



Gen Al Tools / Systems in
Biometrics

- [dentitying Gen Al tools
- Integrating with existing
INnfrastructure

- Validation framework

- Compliance and
Integrity



Gen Al Tools / Systems

Al Agents
Code Autocomplete Tools

¢ Claude Smmone o2
Ci tabnine %""'DEVIN

hgl GitHub

@ Copilot
(R deepseek
.= replit

ANTHROP\C

Gemini

Microsoft
Copilot

Model Context Protocol



Integration with existing infrastructure

Existing
Gen Al fools / tools/infrastructure

system (e.qg., SCE, EDC,
MDR, CDR)




Validation framework

« Regulatory Importance: Gen Al outputs must meet the same
quality standards as fraditionally produced results.

» Biometrics Leadership Role: Must establish rigorous, risk based
validation protocols/systems tailored for Gen Al implementation.

 Framework Components:
e Risk-based validation planning
e Verification of Al-generated output accuracy
e Application of GxP / GAMP § principles
e Comprehensive documentation (requirement, process, test
scripts, reports)
e Version control and audit frails



Gen Al

integrated,

compliant Setons
Biometric

ecosystem

roadmap

Ecosystem with traceabillity,
accuracy, consistency, and
compliance



Gen Al Process
. Roadmap

- Validation & QC

= - End to End Current Process
"\ Redesign

- Human & Al Collaboration

i . - Regulatory Strategy




Gen Al driven Process

Gen Al Human
Input data . Gen Al tool . Output . Intervention .

The output of Gen Al is

not the final result,
but the beginning of new process.



End-tfo-End Process Redesign with Gen Al

o C_ompreherisive Review: Biometrics leadership should review the entire biometric
process

— study design
— database lock
— submission.

* |dentify Opportunities: Focus on high-impact areas where Gen Al can be
integrated to add value.

» Systems Efficiency Thinking: Apply a holistic approach to streamline processes and
reduce inefficiencies.

Goal: Improve overall efficiency and effectiveness of biometric workflows through
Gen Al integration.



Human vs Al Collaboration Policy

Clear delineation Al Human
« Al-driven activities (Vibe Coding) Automation W Intervention
e Human-driven activities

Al roles
« Assistant. e.g., generating initial code or report
templates

* Autonomous Operator. e.g., handling routine
coding development and checks.

Human intervention- required to ensure oversight
and accountability.



Regulatory Strategy

 Forward-thinking leadership

Expecting evolving regulatory
requirements
Engaging proactively with authorities.

« Key strategies:

Preparing comprehensive
documentation of validation
approaches

Developing SOPs, Working
Instructions, and Guidelines for Gen
driven process.

Validating software packages used by
Al tools to ensure regulatory
compliance (e.g., R or Python
packages )

IN THIS SECTION v

— Software as a Medical Device (SaMD)

Artificial Intelligence and Machine Learning in
Software as a Medical Device

Artificial intelligence (Al) and machine learning (ML) technologies have the potential
to transform health care by deriving new and important insights from the vast
amount of data generated during the delivery of health care every day. Medical
device manufacturers are using these technologies to innovate their products to
better assist health care providers and improve patient care. The complex and
dynamic processes involved in the development, deployment, use, and
maintenance of Al technologies benefit from careful management throughout the
medical product life cycle.

On this page:



People
Empowerment

- Capability Building
- Culture Transformation




Comprehensive Capability Building

Current Desired

Assessment
State State

 Existing skill gaps
Implement targeted training initiatives.

In Gen In Gen
Al Skills Al Skills

Focus areas for capability building:

« Technical proficiency with Gen Al tools (e.g., ChatGPT, Copilot)

* Prompt engineering

« Validation skills for Al-generated outputs

« Understanding of Agentic Workflow — Al and Human Collaboration

« More Human-like Characteristics : EQ, Creativity, Critical Thinking,
Collaboration, Communication

A systematic approach ensures department-wide readiness for Gen Al
integration.



Culture Transt

* Foster psychological safety to
encourage experimentation with Gen
Al tools.

* Promote a mindset of responsible
innovation—where creativity thrives
without compromising compliance.

e Goals: To ensure continued
commitment to regulatory
compliance while embracing Al
change.



Evolving Roles for US

e Coder
e Syntax Expert

e Individual
Work

\_

Al Manager

e Subject Matter
Expert

e Collaborative,
Al augmented

)




Leading into the future — Gen Al Strategy

* Define Al augmented Biomeitrics Roadmap

* Position Biometrics as the innovation hub within clinical
development: the bridge between data, analytics, application
and Al.

» Shift from “Submission deliverables” to “building intelligent Al
powered feam.”

» Lower language barriers : from SAS to mulfi-lingual
programming. Use the best tools for the right job.



Gen Al gives us a Head Start. We don't
need to start from the blank page.




Future of Gen Al & Biomelric team?

Avenger

(Super)
Biometric




Future of Gen Al and US <

- Gen Al has arrived

- Evolving Roles

- New Skill Sets Building

- Al and Human Collaboration-
- Leading info the future




Gen Al has arrived |




Attacking vs Understanding




What is Gen Al for us?

Replacing

Use Augmenting
Use




Gift - Advanced Knowledge

sSab
IN a NC¢ o
and to see the future.



ChatGPT Users vs Non-Users
Comparison in Boston Consulting

* Results of ChatGPT Users
* finished 12.2% more
tasks on average
e completed tasks 25.1%
more quickly
* produced 40% higher
qguality results
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Discussion :

Where do we want our Biometric team to be in
Gen Al Adopter?

A



& A (Discussion)

e e



Appendix
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How to create power-point using
ChatGPT and VBA

* Prompt for the contents in ChatGPT, Gemini, Anthropic
 Then, prompt for VBA codes for the contents (e.g., create VBA code to create the
slides in power point using above contents ). Copilot works best. Others gave a lot of
wrong VBA.
Open Power point application
« Go to “Developer”, “Visual Basic”
« Select “Module” and “Insert” Bl e s e s o o

it View Insert Format Debug Run Tools Add-Ins Window Help
~ T A 7] o

roject - VBAProject

= i
- 45% vBAProject (LLM v49.09)
: 25 Modules 6% LLM v49.09 - Module1 (Code)
d{ ‘(Genell) vl ‘ApplyCi(ationFormaning V|
8 vBAProject (R package Valdation v0.1) Sub CreateRPackageValidationPresentation() f

' Create a new PowerPoint presentation
Dim ppApp As Object

Dim ppPres As Ohject

Dim ppSlide RAs Object

Dim ppShape Z&s Object

Dim i As Integer

Dim bulletSlides As New Collection

' Start PowerPoint and create a new presentation
Set ppApp = CreateObject ("PowerPoint.Application™)
PPRApp.Visible = True

Set ppPres = ppApp.Presentations.Add

' SLIDE 1: Title slide
Set ppSlide = ppPres.Slides.Add (1, pplayoutTitle)
ppSlide.Shapes.Title.TextFrame.TextRange.Text = "Validating R Packages: Ensuring Quality in Statistical Compui
ppSlide.Shapes(2) .TextFrame.TextRange.Text = "A Comprehensive Approach for Client Confidence" & vbCrLf & _
" [Presenter Name/Organization]" & wbCrLf & _
"[Date]™

' Define slides with bullet points

bulletSlides.Add "The Rise of R in Regulated Environments|" & _
"+ Open-source languages like R are accelerating data analytics. [cite: 1, 2, 3]" & vbCrLf & _
"s R provides access to code usable across projects, reducing ramp-up time. [cite: 2]" & vbCrl
"+ R enables interactive web applications for enhanced data review. [cite: 3, 41" & vhCrLf &

>




Al Project Codebase Siructure

Generative Project Structure

. generative_ai_project/ —— vector_store.py
— config/ —— indexer.py
—— model_config.yaml —— processing/
—— |logging_config.yaml —— chunking.py
— data/ —— Cleaner.py
—— cache/ —— Preprocessor.py
—— embeddings/ —— inference/
— vectordb/ L— engine.py
—— src/ —— docs/
— core/ —— README.md
— base_lim.py —— SETUP.md
—— gpt_client.py —— scripts/
—— claude_client.py — sefup_env.sh
— local_lim.py — run_tests.sh
—— model_factory.py — build_embeddings.py
—— prompts/ —— cleanup.py
— tfemplates.py — .qgifignore
—— chains.py —— Dockerfile
—— rag/ —— docker-compose.yml
—— embedder.py —— pyproject.toml
—— generate.py
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generative_ai_project/
—— config/
—— model_config.yaml

—— data/

—— cache/

—— embeddings/
—— vectordb/

—— src/

—— core/

—— base_lim.py
—— gpt_client.py

— local_lim.py

—— prompts/
— templates.py
—— chains.py
—— rag/
—— embedder.py
—— generate.py
—— vector_store.py
—— indexer.py
—— processing/
—— chunking.py
—— cleaner.py
—— preprocessor.py
— inference/

L— engine.py
—— docs/
—— README.md
—— SETUP.md
—— scripts/
— setup_env.sh
—— run_tfests.sh

—— cleanup.py

—— .gitignore

—— Dockerfile

—— docker-compose.yml
—— pyproject.toml

—— logging_config.yaml

—— claude_client.py

—— model_factory.py

—— build_embeddings.py

Al Project Codebase Structure

config/ - Externalize everything. Model providers, parameters, logging
levels. One YAML change, zero code changes.

data/ - Separate your cache, embeddings, and vector DB indexes. When
you need to rebuild embeddings, you don't nuke your cache.

src/core/ = This is the secret sauce. A base LLM interface with dedicated
clients for GPT, Claude, and local models. model factory. py handles
instantiation. Swap providers in one line.

src/prompts/ - Reusable templates + multi-step prompt chains. Stop
copy-pasting prompts across files.

src/rag/ - Full RAG pipeline: embedding - indexing - vector store -
retrieval - reranking. Each component is independently testable.
src/processing/ - Chunking, cleaning, normalization. The unglamorous
work that makes or breaks your RAG quality.

src/inference/ - Dedicated engine for runtime execution and
environment setup.

scripts/ - Automation for env setup, testing, embedding builds, and
cleanup. If you're doing it manually, you're doing it wrong. -
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