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[Abstract]

the Naval Combat Management System(CMS) has been installed and used in various ships since its
localization, and has been developed by continuously introducing the latest technology. Recently, surface
ship CMS have applied server virtualization and desktop virtualization(Virtual Desktop Infra, VDI)
technologies among virtualization technologies to increase system stability and limitations on the limited
space and weight of ships. On the other hand, submarine CMS do not have virtualization technology
applied, so there are limitations in space and weight limitations and CMS efficiency improvement. To
this end, this paper proposes a next-generation submarine CMS using Docker-based server virtualization.
Through performance analysis between the processor of the existing CMS and the processor to which
Docker-based server virtualization was applied, it was confirmed that the method proposed in this paper

is applicable to the next-generation submarine CMS.
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I. Introduction

St MER|A(Naval Combat Management System)
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II. Preliminaries

1. Naval Combat Management System
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Fig. 1. Naval Combat Management System[7]

2, International trends
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3. Virtualization

7Pdehe shel 22491 Avof 7PdmAlS &8st
of2] 71X ZGAA} &2 AT 4~ Q=S S &
T Eo] 7]zo|t}. Z4Z9] THIHAlE 53X
o she] Rl o2 SFAAE Ad
g&o =% 4 AT{10].

IVYE Fobe 37 TIAR BRE 4 9on A 7}
e, dlATs el oZAeld shgebt o1l
Au} 7HAete Fig. 29} 20| shujo] EelAel stegoje
tipol Jhy stEgolz Belstel ZMiAl Aoy o
o] YAAl ¥ ofZeAolAS FHE oA AjE

o}

031:
l

-
;2

VM VM VM
2 SHHH 2
7hd otEgof 7t otEgof 7h otEof
| 80| H{Hf0| |
| st=9Jof |

Fig. 2. Server Virtualization Architecture.
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Fig. 3. VDI(Virtual Desktop Infra) Architecture

4. Docker
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Fig. 4. Comparison of VM and Docker structures
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5. Data Distribution Service(DDS)
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III. The Proposed Scheme

1. Virtualization based Submarine CMS

architecture
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Fig. 5. Design CMS with Virtualization
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Fig. 6. Compare Extensibility Native and Virtualization

2. Redundancy of processing device
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Table 1. RedundancyManager SW class description

Class Name Description

CMain Object main class

Periodically Send running
docker container state to
other server

CSendDockerContainerSt
atus

CCheckDockerContainerS
tatus

Periodically check the status
of a running docker container

CDockerContainerStart Start docker container

CDockerContainerStop Stop docker container

CDockerContainerRestart | Restart docker container
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IV. Test and Analysis

1. Test Environment Configuration
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Table 2. Specification of Test Environment

CPU Mem 0S
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2. Resource performance Test Result And Analysis
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Table 3. Test Case Description

No Test Case Description
1 Track Info 1000 in Generate 1000 Random Track
native Information
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Device status
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3 status in native and data interface

4 Weapon engagement | Weapon engagement and
in native operation
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Table 4. CPU/Memory Requirements of CMS
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3. Redundancy Test Result And Analysis
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