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[Abstract]
This study compares two approaches for natural language query execution, NL2SQL and NL2MCP
under identical conditions. Using GPT-40, PostgreSQL, and the Spider dev dataset, we evaluated three
NL2MCP(cache), and NL2MCP(live). Metrics included exact match (EM)

=
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paths: )
execution match (EX), mean/p95 latency, and error rates across difficulty levels (easy, medium, hard,

NL2SQL(cache),
extra). Results show that NL2MCP yielded lower EM but higher EX and more stable latency. In
particular, the live mode reduced schema mismatch errors and achieved the highest success rate in
hard/extra queries, indicating that NL2MCP(live) is the most reliable path in real-world environments
» Key words: NL2MCP, NL2SQL, Model Context Protocol, Execution Match, Latency (p95), Spider Dataset
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I. Introduction
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2. Objectives
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II. Preliminaries

1. Paradigm of Natural Language Data Query
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3. Overview of MCP and NL2MCP
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4, Overview of MCP Architecture
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Fig. 1. MCP Components

5. Distinctiveness of This Study
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III. Problem Definition & Design Goals
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IV. Experimental Setup
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Table 2. Difficulty Level in Spider_dev
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5. Experimental Procedure
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6. Reproducibility
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e [System Prompt] You are a SQL expert for
PostgreSQL. Use only given schema. Do not
use CREATE/INSERT/UPDATE/DELETE.”

" "singer"],

"relations”: {"concert.singer_id — singer.id"} }

* [Schema Summary] { "tables": ["concert",

* [User Query] “List all singers who performed in
stadiums with capacity over 50000.”
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Table 3. End-to-End Performance Comparison
ST Difficulty EM rate(%) EX rate(%) lat_mean(ms) lat_p95(ms)
easy 42.32 52.35 1471 2010
NL2SQL medium 2.71 48.06 1541 2359
(cache) hard 2.81 32.48 1634 2580
extra 0 33.33 1893 3098
easy 1.25 100 478 487
NL2MCP medium 0 100 480 488
(cache) hard 0 100 484 494
extra 0 100 487 498
easy 1.25 100 478 486
NL2MCP medium 0 100 480 489
(live) hard 0 100 484 493
extra 0 100 486 494
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2. Research Limitations
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3. Future Research Directions
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