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Abstract

The Ministry of National Defense announced ‘Defense Reform 2.0’ that aims to strengthen the

country’s security for decrease of regional

uncertainties,

growing requirements for advanced

technologies, and a need for more efficiency in the Republic of Korea(RoK) Armed Forces this year.

It said RoK Armed Forces have to change efficiently in preparation for rapid decline in military

service resources as demographic cliff turning into reality, and the rapid evolution of the “battlefield

environment”

caused by developments in military science and technologies.

RoK Navy combat

Management System(CMS) made by domestic proprietary technology since 2000s and development

centered on Agency for Defense Development require design changes for added requirements. So in

this paper, I propose method of design a low cost and high efficiency navy CMS architecture based

on high performance server and virtualization technology. And I create a test environment for

analysis performance and compare the performance of proposed navy CMS and existing navy CMS.
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[I. Preliminaries

1. Naval combat management system architecture
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Fig. 1. Naval CMS architecture
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2. Virtualization technology
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[1l. The Proposed Scheme

1. Virtualization based naval combat management

system architecture
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Fig. 3. Virtualization based naval CMS architecture
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Table 1. Result of CMS survivability coefficient simulation
: Virtualization based CMS number of
BC?\;:SC integrated equipment
1 2 3
survivability
coefficient(%) 55 57.2 81.2 86.4
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3. Software design and implementation for
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Table 2. VM Manager class description

Class Name Description
CMain Object management main class.
M t tive—st tat | .
CVMProcess anagemgn active §andby status class
execute failover function.
CVMStatusMgr Server, VM status management class
Server, VM status display class. Show
CVMDisp active—standby status, operation status,
CMS SW status and failover status.
ommunication Interfac cl in
CCommMagr C unications erface ass  using
message queue.
UDP Interface class for communication to
CUdpComm .
VM by real-time.

IV. Test

1. Test environment configuration
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Table 3. Specification of test environment

Basic Virualization based
CMS test set CMS test set

Type Single board computer | High performance server
CPU intel Core i7-610 @ | intel Xeon E5-2697 v3

2.53GHz @ 2.60 GHz
passmark CPU 1969 21488
benchmark
Memory 4GB 48GB

ICU x 10
HW DLP x 2 Server x 4
components IPN x 4

RTVDU x 2

ICU SBC x 10 Server VM x 2

ICU VM x 20
) DLP SBC x 2

Detail DLP VM x 4

IPN SBC x 16 PN VM x 16

RTVDU SBC x 2 RTVDU VM x 4
Duplicated IPN, 0SD ICU All equipment
equipment
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Fig. 8. Server Virtualization Architecture

2. Test result and analysis
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Table 4. Test case description

No Test Case Description
* All sensor, weapon online
) * Make 10 tracks include air, surface and
Multiple .
1 engagement submarine type
gag  Allocate 3 warfare channels at the same
time
* All sensor, w on onlin
1000 tracks sensor, weap ©

2 management * Make 100 sensor tracks, 200 manual
g tracks and 700 network tracks

* Operate 2nd test case at tactical mode

Operation and operate training mode additionally
3 tactical/training | * Make 100 simulator tracks at training
mode mode

* All sensor, weapon simulator online
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