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Context 

Need for handling rapidly growing data
- Unilever’s digital infrastructure handles ~240 TB 

of data a week, for ~3 billion transactions [1].
(Feburary 2025)

Generative-AI has highest profit potential for 
business automation. 

- Could add $2.6 – $4.4 trillion annually in value, 
(The McKinsey Global Institute) 

- ~15-40% economic impact.

Generative Al could create 
additional value potential [2]

[1] McCrystal, S. (2025, February). How Unilever’s digital transformation is driving operational 
excellence. Unilever News. 
[2] Chui, M., Hazan, E., Roberts, R., Singla, A., & Smaje, K. (2023). The economic potential of 
generative AI. McKinsey & Company. 



Time-consuming to 
extract, aggregate and 

generate meaningful data 
visualizations 

Need for tool-specific 
knowledge for deployment 

of BI tools.

Reliance of non-technical 
users with limited data 
analytics skills on the 

dashboard developers.
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Problem Statement
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Research Questions Overview

RQ1 What are the state-of-the-art LLMs applications in data analytics and visualization? 

RQ2 How to design a business data visualization system driven by LLMs?  

RQ3 How to implement a business data visualization system driven by LLMs?  

RQ4 How to evaluate a business data visualization system driven by LLMs?  
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Literature review on LLMs applications in data analytics and visualization

F2.2 LLM-based visualization systems 
often not stress large-scale data and are 
limited by the token context window.

F2.3 Prompt engineering methods, e.g. 
SCoT show improved code generation 
accuracy. [3]

[3] Li, J., Li, G., Li, Y., & Jin, Z. (2025). Structured chain-of-thought prompting for code generation. 
ACM Transactions on Software Engineering and Methodology, 34(2), 1–23.
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Design Overview of DataViz



4Thesis Presentation Thesis Presentation 7

Design Modules of DataViz

LLM-facilitated Error 
(Error Handling)

SCoT (PE) [3]DataViz (NLI)

[3] Based on Li, J., Li, G., Li, Y., & Jin, Z. (2025). Structured chain-of-thought prompting for code 
generation. ACM Transactions on Software Engineering and Methodology, 34(2), 1–23.
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Design Modules of DataViz  

[3] Based on Li, J., Li, G., Li, Y., & Jin, Z. (2025). Structured chain-of-thought prompting for code 
generation. ACM Transactions on Software Engineering and Methodology, 34(2), 1–23.

Data Flow
(Data Visualization Pipeline)
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Implementation of DataViz

F4.1 A fully-automated, 
visualization-first, LLM-
driven web application 
can be implemented using 
a lightweight architecture.

F4.2 Resource-efficient 
prompting enables 
generation of secure, 
low-cost visualizations 
with consistent API 
latency and low 
token usage.
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Evaluation of DataViz  

Accuracy: Human Evaluation, VER
Performance: Script Execution Latency, Token Usage
Usability: User Study

Proposed PE [4] Dataset 
Sizes 

Evaluation Metrics:
Accuracy 
- Human Evaluation,
- VER;

Performance
- Script Execution 

Latency, 
- Token Usage

Usability
- User Study

[4] Based on Liu, C., Han, Y., Jiang, R., & Yuan, X. (2021). ADVISor: Automatic visualization answer 
for natural-language question on tabular data. In Proceedings of the 2021 IEEE 14th Pacific 
Visualization Symposium (PacificVis) (pp. 11–20).
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Evaluation of DataViz

F5.2 Mostly correct, 
more variability in error 
bars for Average and 

Extreme agg.
3.7% VER

F5.4 Avg script 
execution latency of 

11.29s with low 
and stable token usage. 

Accuracy (Average) Performance (XXS) Usability (Task A) [5]

F5.5 80% very likely to 
use LLM-driven 
data analytics.

[5] Based on Bialkova, S. (2024). The rise of AI user applications. Springer. 
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C1 (Conceptual) We conduct a systematic literature review on the state-of-the-art 
LLMs applications for data analytics and visualization. (RQ1)

C2 (Conceptual) We design a business data visualization system (DataViz) that 
automatically performs data analytics using LLMs. (RQ2)

C3 (Technical) We implement and evaluate the system for real-world business data 
visualization.  (RQ3&4)

Research Contributions Overview

C4 (Open Science) We follow the FAIR principles and will release the data and code 
as a contribution to open science.
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Take-Home Message

F5.1 DataViz ensures that LLM-driven fully automated visual analytics systems can be 
accurate, efficient for large-scale datasets and useful in supporting enterprise data.

F5.2, 5.4 We evaluate that DataViz can produce accurate and timely data analytics for 
varying-scale datasets with 3.7% of visualization error rate and an average execution 
latency of 11.29 seconds across 10KB-10GB files. 

L4.1 Data visualization accuracy can be limited by incorrect understanding of the file 
structure and / or content by the LLM.
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EXTRA SLIDES
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Accuracy Evaluation
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Accuracy Evaluation
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Performance Evaluation
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Usability Evaluation



4Thesis Presentation Thesis Presentation 1

Usability Evaluation
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Usability Evaluation


