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Problem Definition HAIV

* Background
= Big Data from Busan Port
* Port, container, vessel, truck data

= Demand from lots of agency
* Trading, distribution company

° Problems Busan Port: Word 4'th Biggest Port
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= Limited Data Accessibility . =
* Fixed format, required domain knowledge

= Data Fragmentation and Inconsistency
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BPA's statistics portal: every menu item is one fixed table.
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Introduction HAIV

* Conversational Multi-Agent Port Data Analysis System

Step.1 User Interaction & Task Delegation Step.2 Data Retrieval and Analysis Step.3 Output Generation

® USER_PROMPT
) -

Can you check your port
statistics and show me the
number of vessels by type?

l

Supervisor Agent =
@sql_agent, find the data
related to port statistics
and show me the number
of vessels by type.
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2022.01 021 132

2022.01 020 223

2022.02 021 330
Analyst Agent 4

Analysis RESPONSE

The monthly vessel count shows
a stable pattern, with the
highest traffic in March. The
average is approximately ####
vessels per month, and.

Visualizer Agent ul

Monthly Vessel Count for 2024




SQL Agent HATV

* Role
= Ground port terminology in retrieved evidence

1
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MAC-SQL: Task decomposition based NL2SQL framework

= Generate golden SQL examples
= SFT with LoRA adapters



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
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Port domain terminology dictionary
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Integrated terminology dictionary



Visualization Agent HAIV

* Role

"‘vN/J “\ //,x“"“u :

" Generate chart designs that preserve the source values ||||||||||IIIII S

= Fast grasp of the data(e.g. trend, anomaly) ——
f / ~ Q ~

* Vega-lite e

= Declarative JSON specification(low difficulty) . == =\
[ InteraCtive Chart rendering Visualizations with Vega-lite

[ ] " Hew - "
(] Traln “background : "orange",

view": {"fill": "yellow"},
"data": {"url": "data/cars.json"},

= Synthetic training pairs from Vega-Lite examples “mark": "point",

"encoding": {
"x": {"field": "Horsepower", "type": "quantitative"},

" LoRA fine-tuning for mark and encoding prediction v ¢fiele: mites per gation’, “typets “auantitative’)
s

Vega-lite Spec



System Overview
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SQL Agent
Validated query plan

Analyst Agent
Compute & compare

Visualization Agent
Generate chart design

Domain Expert Agent
Review meaning & units

I Shared Data & Knowledge i

= Port Statistics DB

= Read-only access
=

Verified data
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Vega-Lite Renderer
Original values preserved

% Statistics Catalog

-







