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This study proposes an LLM system for closed network
environments like Navy ships, addressing limited
hardware and no-network conditions. By combining
MCP and RAG techniques, a prototype for real-time,
document-based Q&A was developed and validated
through a Navy operational scenario. Additionally, by
analyzing GPU resource requirements of open-source
LLMs, we provide reference benchmarks for
implementing such systems on ships with constrained
hardware capabilities.
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Data sources:
external systems with data context securely accessible by MCP servers
Web Database Local files

Specific API Specific API Specific API

MCP server:
Interfaces ith Data Sources and ekposes capabilities to MCP Clignts

MCP server MCP server MCP server

Model context protocol

MCP host:

Al applications, agents or tools

Fig. 1. Architecture about model context protocol
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Table 1. MCP components

Components Descriptions

LLM application that require access

MCP host to external features
MCP client Protogol c_hent W-Ithlﬂ the h(_)st application that
maintains a 1:1 connection to the server
MCP server Programs that expose specific fe_atures and prgwde
context, tools, and prompts to clients, respectively.
MCP protocol Intermediate transport layer

(JSON-RPC2.0)
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Fig. 3. The proposed navy’s LLM system
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