
Multi-Agent LLM System for 
Port Data Analytics
Team 7
Shinwook Seon, Sungbeom Cho, Changhee Lee, Suwon Yoon



1

Content

• Problem Definition
• Introduction
• Agent Implementation
• System Overview



2

Problem Definition

• Background
§ Big Data from Busan Port

• Port, container, vessel, truck data
§ Demand from lots of agency

• Trading, distribution company

• Problems
§ Limited Data Accessibility

• Fixed format, required domain knowledge
§ Data Fragmentation and Inconsistency

• Ambiguous and different data column name
§ Manual and Inefficient Workflow

• Excel, report
BPA’s statistics portal: every menu item is one fixed table.

Busan Port: Word 4’th Biggest Port
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Introduction

• Conversational Multi-Agent Port Data Analysis System
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SQL Agent

• Role
§ Ground port terminology in retrieved evidence

• Requirements
§ Task decomposition for accuracy improvement
§ Port domain targeted QA processing
§ Self error check & compare raw data

• Train
§ Generate golden SQL examples
§ SFT with LoRA adapters

MAC-SQL: Task decomposition based NL2SQL framework
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Domain Expert Agent

• Role
§ Ground port terminology in retrieved evidence
§ Resolve ambiguous port terminology

• Procedure
§ Port domain terminology indexing

• Term-level embeddings and source metadata
§ Hybrid retrieval and reranking

• Keyword matching + semantic similarity
§ Grounded generation

• Clarification of ambiguous requests

Port domain terminology dictionary

Integrated terminology dictionary
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Visualization Agent

• Role
§ Generate chart designs that preserve the source values
§ Fast grasp of the data(e.g. trend, anomaly)

• Vega-lite
§ Declarative JSON specification(low difficulty)
§ Interactive chart rendering

• Train
§ Synthetic training pairs from Vega-Lite examples
§ LoRA fine-tuning for mark and encoding prediction

Vega-lite Spec

Visualizations with Vega-lite
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System Overview
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