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[Abstract]

We address rising maintenance and development costs in a naval CMS that, despite NSCP-based
interface standardization, retained legacy message handling that inflated code and required frequent
changes. We propose NSCP-OpenDDS, applying DDS (OpenDDS) and adhering to SOLID principles.
Implemented in the HMS interface module, it was evaluated under identical message-processing
scenarios. Compared with the NSCP legacy implementation, cyclomatic complexity (CC) decreased by
50% and lines of code (LOC) by 59%. These results indicate improved maintainability and scalability,
with expected reductions in development cost and a smaller impact scope when messages or equipment

change.
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I. Introduction
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II. Preliminaries

1. Naval Combat Management System
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Fig. 1. Naval Combat Management System
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2. NSCP
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3. DDS
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Fig. 2. Overview of Naval Shield Component Platform
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4. OpenDDS
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III. The Proposed Scheme
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2. Proposal for the NSCP Architecture with
OpenDDS
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Fig. 4. NSCP-OpenDDS Integration Architecture
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IV. Software Evaluation

1. Evaluation of the NSCP-OpenDDS
Architecture Based on SOLID Principles
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Table 1.
Principles

Compliance Evaluation Table for SOLID

SOLID Compliance
principles status
SRP 0

Decription

All classes comply with the SRP.
By adding OpenDDS
communication without
modifying existing classes, the
system maintained flexibility and
maintainability.

The structure in which
‘GfelnterfaceManager” serves as
the base class and
‘PasInterfaceManager’ and
‘OpenDddsInterfaceManager’
inherit from it adheres well to the
Liskov Substitution Principle.
The NSCP-OpenDDS architecture
faithfully adheres to the Interface
Segregation Principle by adopting
an existing interface structure
separated by roles.
sendGfeMsg function as a pure
virtual function,
CGfelnterfaceManager delegates
the implementation of the
transmission method to its
subclasses, thereby adhering well
to the Dependency Inversion
Principle.

oCcpP 0

LSP 0

ISP 0

DIP 0

2. Impact analysis Using Cyclomatic Complexity
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0] Ato]Z2ufE] 24 =(Cyclomatic Complexity, CC)
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Byte N N+1
1-4 Message Number
5-8 Message Length

9-12 TTS

13-6 TTF

17-20 Reserved

21-24 OM

25-28 ATR

29-32 Reserved ATM ATS

33-36 SM Reserved

Fig. 5. HMS Integration Message Example

Table 2. CC (Cyclomatic Complexity) and LOC (Lines
of Code) Measurement
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