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THE CHALLENGE:
WHY AUTOMATED VISUALIZATION FAILS

Manual data prep & 
visualization: >67% of time 

diverted from insights.

Manual visualization is a time sink.

Brittle tools struggle with complex data, 
exceed token limits, and hallucinate.

Multi-file Dataset Hallucination

Current LLM Tools

THE SOLUTION & HOW CoDA WORKS:

A FOUR-PHASE COLLABORATIVE PROCESS

Agent Systems
Lack deep collaboration, resilient 

refinement, and fail on complex tasks.

Query Analyzer: Deciphers 
query, creates global TODO list 
& guidelines.

Data Processor: Summarizes 
data without loading. Extracts 
metadata, schemas, & statistics, 
bypassing context window limits.

VizMapping Agent: Maps 
query to chart types, define 
data-bindings & suggests 
transformations.

Search Agent: Retrieves 
relevant code examples for 
inspiration.

Design Explorer: Generates 
visual concepts, optimizes 
aesthetics & usability.

Code Generator:
Synthesizes executable
Python code integrating
all specs.

Debug Agent: Executes 
code, diagnoses & fixes 
runtime errors.

Visual Evaluator: Critiques final 
plot against quality metrics & 
TODOs.

Feedback Loop: If score
is low, trigger refinement.

We simulate a human data 
science team for deep 

collaboration,

metadata-centric processing, 
and self-reflective

refinement.

CoDA

THE RESULTS:
CoDA'S SUPERIOR PERFORMANCE

KEY FINDING: SIGNIFICANTLY OUTPERFORMS BASELINES
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Substantial gains in execution, quality, and overall score, 
with up to 41.5% improvement.

CORE COMPONENTS ESSENTIAL (ABLATION STUDIES)

VISUAL COMPARISON: SUCCEEDS WHERE OTHERS FAIL

Baselines fail on complex queries (e.g., 3D. multi-source), 
CoDA faithfully captures user intent.

FAIL SUCCE
SS

M
at
pl
ot
Be

nc
h
O
S
(%

)
Q
w
en

C
od

e
O
S
(%

)

Self-Evolution: Critical for robustness.
Global TODO: Boosts performance by 4.4%.
Example Search Agent: Prevents errors.


