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[Abstract]

In this paper, the virtual environment using rack server type HPC and 3U VPX server type HPC
was applied and tested to the basic functions of the Jangbogo-III class submarine combat system
developed for the first time in Korea. Based on this test results, the possibility of applying
virtualization to the domestic submarine combat system to be developed in the future is confirmed.
Existing studies have been limited to deriving applicable virtualization solutions through simple
performance analysis of virtualization solutions or applying virtualization to some functions of the
surface ship combat system, but in this paper, the application of virtualization is expanded to the

submarine combat system through testing.
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I. Introduction
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II. Preliminaries

1. Related work

1.1 International trends
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Table 1. Benefits of Virtualization

Cost/
Functional Description Schedule
Area . /Quality
Impacts
Increased competition and
ility f Part
Software ability for 3rd Party
development
Development . Schedule
Improved ability for early .
and . . Quality
Integration integration
9 Removes land-based test
site throughput issues
Ability to rapidly prototype in
operationally realistic
Test and P environ);nent Cost
Evaluation Schedule
Improve data
production/collection
Improve/advanced feedback
. . Cost
Training Advanced training .
. Quality
opportunities
Reduced maintenance
Operations Elimination of lifetime buys
. . Cost
and Ability to modernize .
Quality

Maintenance

computing infrastructure
through attrition

2. Virtualization

7Vdstet stolmjutolA|(Hypervisor)eh= &5 ©0]&
sto] 22)A ARH stegols B seXos 8
S es oM shel A Ao ZHmAl
(VM-Virtual Machine)g Ajdsto] ZA]of] of2] &HA|
Aqlet o} 227 o] d(APP)2 At & & IS S AT
Edlo Zlzolth. 7HEt didel He AP A2
CPU, Memory, Storage, Networke Z3stH, o|S=2
THE AU BRSSP Fo ek B 259 At
U AtgeT B 5Ee A3 4 ok

l‘I.I

= One operating system hardware on one =« Create a VM-Virtual Machin on one

computer and environment in which the computer and run multiple operating
application runs system at the same time
Appasonr) el =
| ) )
- ) : Y m v u\\ o
VM1 H
g er\nsor
i vﬁl\\ vj}\\ = e

PC1 PC2 PC3

N L

Fig. 2. Concept of Virtualization
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3. Selection of Virtualization Solution
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Table 2. Available functions of each virtualization
solution for applying to naval combat system

Support Function VM Hyper Xen KVM
ware -V
Barg—metal 0 0 0 0
architecture
Online Server
Migration(vMotion) L 0 0 0
Upgraded vMotion
yAN yAN
Compatibility o X
Stora.gfe Thln 0 0 A 0
Provisioning
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Onlln.e Stprage 0 X X X
Migration
High Availability 0 0 0 0
Non-Stop Service 0 X X X
Virtual Machine
yAN
Snapshot o 0 0
Built-in Backup 0 A X X
Solution
Centralized Patch
yAN
Management System o X X
Built-in Elrewall 0 X X X
Solution
Provide Grouped
Virtual Machine SLA o X X X
Management Console
Scalability L 0 0 0
Managemgnt.ConsoIe 0 A 0 0
Monitoring
Event-Based
yAN yAN yAN
Notification System o
Host Profile Function 0 X X X
Storage 1/0 Control 0 X X X
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Table 3. Performance of each virtualization solution

Division VM ol Hvper | yon | kM
ware -V

DDS Message

Response Time 7255 756.3 737.7 7543
[us]

Nova | 309 | 288 | 356 | 362

Bench

CPU Pass
5862 3819 5540 5502

Mark
B'\g]vcah 164 173 160 165

MEM Pass
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B'\L‘;V:h 13 11 11 13
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693 1099 986 875

Mark
Through | Prime | (1547 | 55413 | 597.51 | 582.44

put 95

Net
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4. Jangbogo-III Class Submarine Combat System
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III. The Proposed Scheme

1. Selection of Function and Components for
Virtualization application
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2. Result of Virtutalization application
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Table 4. HPC type for Virtualization

Category Feature Shape
Server -High Performance/High efficiency
Toel | -high scalability E—
» ~Configuration flexibility
-Low Power,Low Noise
Server |-Resistance for Vibration @
Type -Shock and Moisture "
-Reduced size and weight

2.1 Rack Server Type HPC Application
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Table 5. Virtualization application test environment
(Rack server type)

Category Contents
Mercury systems
Mér:jtlTIZ(aI:F?C) (Intel Xeon Gold 6140 2.3 GHz,
128GB)
Information DELL PowerEdge Server
HW Processing (Intel Xeon Gold 6142 2.6 GHz,
Module(HPC) 128GB)
Console/ DELL PowerEdge Server
Navigation (Intel Xeon Gold 6142 2.6 GHz,
Controller(HPC) 128GB)
Hypervisor VMWare vSphere 6.7
Interface Module( &
Information Processing Module:
SW VM 0S RTST Linux
Console/
Navigation Controller: Windows 7
Ultimate

7V A Aue ol #oh. VMWare ESXi
HypervisorofA] Zzb HPCOl| 159 7PA|2Hl AU &

oz 4 9k

[reT—TY

T
Interface Unith EF

(\I

Fig. 7. Information of
virtualization(VMWare ESXi Hypervisor)
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Table 6. Test items and results (Rack server type)

Test Item Norm.al

Operation
Sonar Data Display and Update 0
Navigation Data Display and Update 0
Target Data Display and Update 0
Situation Screen Display and Update 0
System Status Display and Update 0
24Hr Non-Stop Operation 0

Fig. 8. Tactical situation mock display in
virtual environment (Rack server type)
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2.2 3U VPX Server Type HPC Application
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Fig. 9. Combat system configuration and number of
computer node before virtualization
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Fig. 10. Combat system configuration and number of
computer node after virtualization (VPX server type)

7HsE A8 5 A

7]-/\0}0:15}[15 16]

7Pfet A8 YEYI AL Aiu
VPX AB[EFQIO] HPC 7143} A8 L8 38S FAy
slglS gjotol ARG F43t HEA §ARLS

FH =& o] 7IE TN 37H

gstol 2859 MU~ A~
o) ThstE2 UEYTE 2HoICH 16

(o]
g M1 M2 M5
g (MFC#1Upper) (MFC#1 Lewer) (CDM)
bt
g
r
o
% vSwich0
] MEC/CDM e ]
H
Q
KSS-III Class Combat System Reference System
Fig. 11. Network configuration of virtualization

(VPX server type)

3U VPX AHE}RIQ] HPC 714st B8 HW & SW st
A theat 2tk

Table 7. Virtualization application test environment
(VPX server type)

Category Contents
Information TR G4C/543-15 3U VPX SBC,
Processing 1.5GHz (Intel Xeon D-1559

Module(HPC) Processor, 64 Gbytes DRAM)
TR GAC/543-15 3U VPX SBC,
1.5GHz (Intel Xeon D-1559
Processor, 64 Gbytes DRAM)
VMWare vSphere 6.7
Information Processing Module:

SW RTST Linux
VM 05 Console/Navigation controller:
Windows 7 Ultimate

HW

Console/Navigation
controller(HPC)

Hypervisor

3U VPX AJuielele] HPC 7he} A8 87154 &
2 93t AT BH ofelet ek

Combat System after
v Function | Vitualzation
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A Group2 | VM1 Upper
. Function ) MFCL
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System

Desktop Virtualization
(MFC&CDM Display)

Fig. 12. Test configuration of virtualization
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Table 8. Test items and results (VPX server type)

Test Item Norm.al

Operation
Sonar Data Display and Update 0
Navigation Data Display and Update 0
Target Data Display and Update 0
Situation Screen Display and Update 0
System Status Display and Update 0
24Hr Non-Stop Operation 0

oRfle FEI-lg Ao AFAA 712 71sd 3U

of Mas Fuolct,

Fig. 13. Tactical situation mock display in
virtual environment (VPX server type)

IV. Conclusions
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