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Challenges in Code Generation
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Why enhance Generative AI for complex data analysis?

Query Code

Complex problems

Testing

Plan

Tools

Coding

Test

Orchestrator

Complex 

task
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Intelligent AI
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Possible Acceleration with Multiagent LLM

Manual coding from specs

Quality control and error reduction

Scarcity of SMEs

Slow data analysis/feature 
engineering

High cost and poor scalability

Need for Responsible AI and Improved 
Compliance

Automated, accurate code generation 
from SAP/protocols

Auto-correction, automated QC, 
rapid validation

Improving productivity of SMEs

Rapid code generation/testing for 
feature extraction

Massive acceleration, resource and 
cost reduction

Human-in-the-loop, auditability, 
adherence to best practices
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Multiagent LLM
Agentic AI Integrated with Responsible AI Human

Multiagent LLM
Query

User feedback
Planning agent

Orchestrator

MetaReader

Coder

Review 

codes / 

output
Feedback

Feedback

Output

Input

Take code ownership

Responsible AI

Output

Code execution Tool

Self 

correction

Feedback

Sample data
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Multiagent LLM - GUI
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Case study
Understanding the SAP

Content format Count Data 

size

Raw data .wav 20 110.59

GB

Event time 

stamp reported 

by experts

.csv 20 90KB

Disease 

severity

.pq 1 2KB

Data

Task

Read data

Extract features

Descriptive analysis

Known group validity: T test

Visualization: Box plots



26 February 20268

Planning stage

Case study: Writing codes from SAP: Python
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Case study: Writing codes from SAP: Python
Programming and error correction

• Mistakes frequently occur in AI-generated code.

• The code execution tool allows agenticAI to independently test and correct 

code.

• This capability reduces the need for human participation in the debugging 

process.

• As a result, it significantly decreases the time required for debugging and 

fixes.
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Case study: Writing codes from SAP: Python
Feature extraction: converting raw data to feature

Feature Definition

Event Hourly 

Frequency 

Average number 

of events per hour 

over a 24-hour 

period.

Event Free Time Total time in a day 

with no events 

detected

Average event 

amplitude 

Mean peak sensor 

value at each 

event.

Average RMS 

value

Mean root mean 

square of the 

signal within 100 

ms of each event 

peak.
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Case study: Writing codes from SAP: Python
Statistical analysis and plotting

It is important to review the code and take responsibility for it.

Responsible AI
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Case study: Writing codes from SAP: Python
Providing feedback and enhancing AI behavior

The initial attempt overlooked the calculations 

for skewness and kurtosis.
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Scope of Acceleration

~8hr

Human

Expert Data Scientist

2 min 40 sec

Multiagent LLM

A quicker processing 

unit has the potential 

to enhance 

performance even 

more.

Significant opportunity to help 

many SMEs save time and 

concentrate on their priorities
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• The risk of hallucinations remains, highlighting the need for a clear and concise SAP 
Overview. This issue could be reduced with improvements in newer LLM models.

• SAP and programming specifications should be modified for LLM applications, 

emphasizing textual explanations over heavy use of images or checkboxes.

• Given the higher computational demands, these models are not recommended for 

simpler tasks.

• Better coordination among agents is necessary to improve system reliability.

• Managing error propagation between agents continues to be challenging, impacting 
overall dependability.

• The system’s reliability and consistency are uncertain. Behavioral changes in response 

to minor SAP modifications is yet to be evaluated.

Limitations and challenges
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