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Introduction
o Traditional SAS Validation Process

o AI-Enhanced Techniques for R and 
Python System Validation



Systems Validation Methodologies 

• Python/R Risk-Based Analysis: Less formal validation compared to SAS.

• User Acceptance: Effective execution of user-representative scripts, akin 
to SAS OQ testing.

• Performance Qualification: Testing performance with parallel execution of 
Python, R, and SAS code.

• AI-Generated Test Scripts: ChatGPT generates useful tests for Python and 
R while protecting data.



Risk Based 
Validation

Traditional SAS 
vs 

AI Enhance for R and Python



Traditional Risk Assessment vs AI

• STEP 1: Conduct meetings with SAS 
users to discuss data integrity and 
accuracy risks during analysis.

• STEP 2: Document risk factors using 
Excel or MS Word to organize insights 
from interviews.

• STEP 3: Assign risk scores to tasks 
based on predefined rules, utilizing 
numerical or grading systems.

• STEP 4: Consolidate scores to evaluate 
overall risk level, providing insights into 
system validation needs.

• STEP 1: Direct interview-style questions to 
AI models, specifying user roles and 
scenarios.

• STEP 2: Summarize interview questions 
and answers in CSV format for easy 
analysis.

• STEP 3: Combine established business 
rules with AI-generated scores for 
accurate risk assessment.

• STEP 4: Use AI to summarize risk analysis, 
prompting for a summary based on 
provided data.



AI Risk Assessment STEP 1

• Prompt: As a R programmer involved in clinical trials, when performing survival analysis using Kaplan-
Meier, list the top 10 risks I might face when using the system.



AI Risk Assessment STEP 1

• Prompt: As a R programmer involved in clinical trials, when performing survival analysis using Kaplan-
Meier, list the top 10 risks I might face when using the system.



AI Risk Assessment STEP 2

Prompt: Please provide the above response in CSV format.



AI Risk Assessment STEP 3

• Prompt: What is the risk score, ranging from 0 to 100, for conducting survival analysis on clinical data 
using R (or specific risks mentioned)?



AI Risk Assessment STEP 4

Prompt: Write a summary of risk assessment based upon the following risk analysis: [paste csv]



AI Risk Assessment STEP 4

Prompt: Write a summary of risk assessment based upon the following risk analysis: [paste csv]



User Acceptance 
Testing

Traditional SAS 
vs 

AI Enhance for R and Python



Traditional User Acceptance Test vs AI

• STEP 1: Capture User Requirements: 
Interview users to define necessary 
outputs and functionalities, then 
document in a detailed MS Word file.

• STEP 2: Acquire or Create Test Scripts: 
Identify or develop scripts aligned with 
requirements, adjusting as needed for 
validation.

• STEP 3: Execute Scripts: Manually run 
scripts or automate sequential execution 
to streamline validation.

• STEP 4: Summarize Test Results: Review 
logs for issues, verify alignment with 
requirements, and document findings in 
Excel before finalizing in MS Word.

• STEP 1: Begin by prefacing prompts with 
user roles and describe the need for 
capturing requirements.

• STEP 2: Use AI automation to create 
specific test scripts tailored to address 
gaps in existing scripts.

• STEP 3: Streamline the process by 
automating the sequential execution of 
multiple test scripts and capturing 
outputs.

• STEP 4: Incorporate AI-generated 
summaries into the test summary report 
to aid in drawing conclusions efficiently.



AI User Acceptance Testing STEP 1

Prompt: As a Biostatistician skilled in Python, identify the top 10 user requirements for a statistical 
computing environment that uses Python.
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AI User Acceptance Testing STEP 2

Prompt: As a Python programmer analyzing oncology clinical trial studies, could you provide an 
example Python script using the Pandas library?
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AI User Acceptance Testing STEP 3

Prompt: Please write a Python script that runs the following programs—v_test1.py, v_test2.py, 
v_test3.py—and captures their respective outputs.



AI User Acceptance Testing STEP 3

Prompt: Please write a Python script that runs the following programs—v_test1.py, v_test2.py, 
v_test3.py—and captures their respective outputs.



AI User Acceptance Testing STEP 4

Prompt: Could you generate a summary of the test results based on the CSV list provided: [paste CSV 
text]?

• AI-Augmented Analysis: Integrating AI-generated summaries into test reports 
enhances efficiency.

• Initiating Test Summary: AI can quickly generate concise overviews based on 
provided data.

• Facilitating Conclusion Drawing: AI's role complements human analysis, 
expediting the summarization process.



Performance 
Qualification Testing

Traditional SAS 
vs 

AI Enhance for R and Python



Traditional Performance Qualification vs AI
• STEP 1: Define Performance Criteria: Determine the 

maximum concurrent users and acceptable speed 
decrease under load, adhering to business guidelines.

• STEP 2: Select System-Intensive Test Scripts: Identify 
scripts for tasks like multivariate regression analysis from 
past user tests.

• STEP 3: Execute and Measure Script Duration: Run 
scripts while tracking execution time to assess 
performance.

• STEP 4: Organize Scripts for Simulated Users: Place 
scripts in separate folders representing user sessions to 
simulate varying loads.

• STEP 5: Automate Script Execution: Develop a script to 
run multiple sessions concurrently and capture their 
durations.

• STEP 6: Analyze Performance: Manually record and 
compare durations for smaller servers, automate 
analysis for larger servers to assess performance under 
varying user loads.

• STEP 1: Gain Performance Insights: Use 
an AI to enhance understanding.

• STEP 2: Generate Additional Test Scripts: 
Create scripts for CPU and memory 
performance testing with AI.

• STEP 3: Automate Script Execution and 
Timing: Develop an AI assisted Python 
scripts to run and time multiple test 
scripts concurrently, then calculate the 
average execution time for assessment.



AI Performance Qualification Testing STEP 1

• Prompt: How would you recommend testing the performance of a server used to run Python scripts 
upon clinical trials data for five users.



AI Performance Qualification Testing STEP 1

• Prompt: How would you recommend testing the performance of a server used to run Python scripts 
upon clinical trials data for five users.



AI Performance Qualification Testing STEP 2

Prompt: Generate a Python program to test the performance on large data utilizing the CPU 
processing and memory of the server.



AI Performance Qualification Testing STEP 2

Prompt: Generate a Python program to test the performance on large data utilizing the CPU 
processing and memory of the server.



AI Performance Qualification Testing STEP 3

• Prompt: Write a Python script to capture the elapsed time of how long it takes to run scripts: 
v_test1.py, v_test2.py, "v_test3.py, v_test4.py and v_test5.py.  Then calculate the average time to took 
to run these five program.
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to run these five program.



AI Approach Summary
• Traditional Validation: Test script creation and processing are 

crucial for SAS and extend to R and Python systems.

• AI Integration: Leveraging platforms like GitHub, AI efficiently 
generates diverse functional scripts for validation.

• Automation Benefits: AI streamlines script generation and 
validation tasks, requiring human oversight for alignment with 
business needs.

• Future Prospects: Ongoing prompt engineering development 
and better AI models increased accuracy and efficiency, 
advancing AI's role in system validation.
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