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[Abstract]

Recent advancement in hardware performance, reductions in the system weight of naval vessels, and
improvements in operability and security have led to increasing demands on combat systems. As a result,
research on the application of virtualization to submarine combat systems, exploring both methods and
feasibility, has been actively conducted. This paper proposes and validates a method for monitoring the
status of interfacing equipment by applying the observer pattern to a virtualized submarine combat system.
Existing combat systems operate applications on fixed nodes and use static ID to check the availability
status of corresponding equipment. However, in the case of virtualized combat systems, dynamic execution
of interface applications on non-fixed virtual machines is allowed to ensure operational efficiency. By
verifying the functionality of a status monitoring method in an environment where the execution location
of interface applications is dynamically managed, the feasibility of applying this new interfacing equipment

status monitoring method to virtualized submarine combat systems is confirmed.

» Key words: Virtualization, Submarine Combat Management System, System Management,
Design Pattern, Observer Pattern
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I. Introduction
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Fig. 2. Structure of applied virtualization for naval CMS
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2. The research trends on Virtualization for
Naval Combat System
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2.1 Virtualization for Submarine Combat System
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2.2 Various virtualization tools based on Hypervisor
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2.3 Virtualization applied to Naval Combat System
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3. Data Distribution Service(DDS)
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III. The Proposed Scheme

1. Overview of Existing System Status
Monitoring Function Block
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Table 1. Description of CSU

No. CSU Name Description
1 NodeStatMgt Status Report SW
2 ICUSW Interface Control SW
3 SysStatMgt Status Gathering SW
4 AMSServer AMSM Server SW
5 AMSClient AMSM Client SW
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Fig. 9. Class Diagram of existing NodeStatMgt

Table 2. class description

No. Class Name
1 | CNodeStatMgt

2 | CHWSWList

Description

Object main class

Get information for equipment
items that require status report
Collecting and managing the
status of hardware

Manage the status of interfacing
device.

Send device status to
SysStatMgt

3 | CHWStatProcess

4 | CICUEquipData
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Table 3. class description

No.| Class Name Description

Defining an interface to manage
observers

Manage the information of nede
received from SysStatMgt and
notify each observer in case of
a change in the state of the
node

Definition of the interface
required to update changes in
the state of the subject
Maintain the state regarding the
updates of interfacing application
information executed at the node
and report the status of the
related interfacing device
Maintain the status regarding
the updates of the hardware
devices configured at the node
and report the status of the
respective hardware devices

1 | CSubject

2 | CNodeAppInfo

3 | CObserver

4 | CICUStatusMgt

5 | CHWStatusMgt
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Table 4. Node information struct send to each

node by SysStatMgt

SM_NODE_STATUS

struct SM_NODE_STATUS {
SMSG_HEADER stMessageHeader;
char hostname[20]:
unsigned short SW_ID[10];
unsigned short DEV_ID[10]:
unsigned short HW_ID[10];

hostname Eo] 7Pd0j4l9] o]golu o7 | 5241}
7ro &H|o] o]2.0& %7|3lE}, T2)1 JPAtnAlolatd
SW_ID "eof Asgg ICUSWO ID, )54 72
Apdlate HW_ID =oof sfot Ahg)of =gl sheglo] +

d59] D= 27]eF HA . siF #+2Al= hostname
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IV. Test & Validation

1. Test Environment Configuration
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A el SR AEE SPsHAC

o
T 580l &

AACNA S

et A

ISR . A

[ VMEL FVMA2 VMR IPN-YMIL

Interfacing Device

g

Remote Access
PC

Interfacing Device

HPC Server

Interfacing Device

Network Switch

—-—-— Interface Connection
CMS Ethernet Network

Fig. 13. Configuration of Test Bed

A= Z4] A8 o]E 30}, HPC Server 10}, JEY I
AR R, ¥4 A4 PC W ol &sto] Al &=
sttt ds A8l AlgdlolEe A s Adul b
ole| & moJsitt. ZF AE AH[Q] QIEmo] Ao o5 Al
Ho]8= HPC Server?t AZAFCE A=t 280 Alsiy]
+ 7MHAl 370, IPN 99 7HdmAl Uz 7 =5
sttt HEYT AQRE ol&sto HAE 3=
she] YES AR sty dA F& PCE o]l
SSH(Secure Shell) 92 M&e E35] zF 7RAHAIQ A]
A 275 BYEHSHY 32 Estginh

ofgfje] Table 5.+= AlE £749] AteFolct.

Table 5. Specification of Test Environment

No. Category 0S Specification
1 HPC VMWare CPU:36 Core,
Server ESXi 7.0.3 Mem 128GB
Interface
Device ) CPU:4 Core,
2 HW Simulator Windows 10 Mem:32GB
#1~3
Remote ) CPU:4 Core,
3 Access PC Windows 10 Mem:32GB
4 -VM#1~3 | RTST Linux | CPU'8 Core,
Mem:16GB
VM CPU:8 Core
5 IPN-VM RTST Linux Mem:16GB

7g0iAle} CPU 3o 2ot tRal= 7|E 000 F4d

2. Verification of the functionality of the
proposed method

o}2f9] Table 6.1} 7ro] 4719 E|AE A
Atk HAE Aol At AEA] 283
ojut= 1A FEj2 pAston 7t lAE
o B geE st ololrler] J’Jﬁ}fﬂt}. 3
AE Fo|A ulth 103] HHE A|ES Ea) AR R 754l

A SR st

|

Table 6. Specification of Test Case

No. Test Case Description

. The status of the Interfacing
Failure of )
1-1 . . device changes from normal
Interfacing Device
to fault.
The status of the Interfacing
device changes from fault to

Normalization of
1-2 | the Interfacing

Device normal.
ICUSW terminated
Abnomal . .
.. abnormally instead of shutting
2 termination of down normally through a
ICUSW Y g

proper command.
Shutdown of the virtual
machine node running ICUSW.

Shutdown of virtual
machine node

EJAE AolA0) 43 $74e ofefo] Fig. 14.9 itk
[-VM#1(100), [-VM#2(110), [-VM#3(120)

o
ICUSW-A(200), ICUSW-B(210), ICUSW-C(220)7} ZF2}

= _l
e MR 24 FVMOlE  geluns o
NodeStatMgt, ~IPN-VMojl=  AfEf  #3re  9jgt

SysStatMgt7} AlSH=Ic},



A Study on Method of Monitoring the Status of Interfacing
Equipment in Submarine Combat System based on Virtualization 157

ICUSW-A[200) 1CUSW-B(210) |cus-c(2zn)
E Sumulator#1(300)
0 oa -
I-'VM#1(100) 1-VM#2(110) [-VM#3(120) IPN-VM(140)
Sumulator#2(310)
Hypervisor
Sumulator#3(320)

HPC Server

Fig. 14. Block Diagram of Test

=

7+ ICUSW-AB,C7} Alajsl= [-VME Yatrls
o SO 25 A ARRoz Soje
A

olr

|—4rlr;
N b L2

71 7]1% % 71(Default Condition, DC)C.2 A3}
| ~ES 4okt

of2jo] Table 7.2 EH|AE AHo]A EAo] Q3 A
& 279] Ftof tier dgolct.

jsi)

[~

Table 7. Description of System Log

No. Log words Description

ID of the Status Reporting
Subject(SW_ID, DEV_ID)

—_

SubSystemID

EQUIP-Subsystem

2 D DEV_ID

3 | OperStatus Operating Status

4 TechStatus Physical conpectlon .status with
the Interfacing Device

5 FaultInfo Fault Status Information

Interconnection status

COMM_SUBSYSTE
M_STATUS_INFO

information message of the
interfacing device transmitted
by ICUSW

SM_ALL_SYS_STA
TUS_INFO

Status information meessage
transmitted by SysStatMgt

8 | SM_NODE_INFO

Node status information
transmitted by SysStatMgt

2.1 Test Case 1-1

S BIAE HolAk AT Fut ulske At 5
749 0] et et ats] Bausix] gl Ay
o] F%o] QA7kelA] AL Aulo) ojz Eo] Lol
Tho] ol Al Aule] A} BtgoR Matg
LR 2lsict. ofefo] Fig. 155 BIAE Apla 1-19]
[-VM#1(100)o]] Al38= NodeStatMgt Z770f Cst 78
silolc. 9] Aolat DC AfelollA] 1-VM#Lo] Alogs)
ICUSW-A(200)9 HE5H ABo|EI#1(300)9] 202
Fas%c

r oo

r

234 oct 30 1

28 T-WN-100 _MGT[3031]: Observer[208]-Start REPOPTSTAtUS()}--n--=--nn-nnnnmsmmmmmemmnzmens
VH-100 _WGT[3031]: Checking... Observer - SW_ID : 200 / Received DEV_ID : 308

236 VM-100 _MGT[3031]: DEV_ID : 30, E_TechStat : 1, E_OperStat : 1, FaultInfo : @
237 Vi-100 _HGT[3031]: Observer[200]-End REPOFLSTAtUS()-----=-==-============smsmoooooe

218 \M-100 _MGT[3031]: MGT-Start Process_COM_SUBSYSTEM_STATUS_INFO()

239 T-vi-100 HGT[3e31]: i_pbata->DevId : _pt o e

), 1¢
I-UM-100 MGT[3031]: i_pData->ulfaultIn i_pData->enINFHistoryInfo : ©
I-VM-100 MGT[3031]: MGT-End Process_COMH_SUBSYSTEM_STATUS_INFO() : DEV_ID:3ee...
VH-100 MGT[3031]: Observer[208]-STart REPOMESTATUS()--- - - === === ===c--=mmmeom

283 VA-100 _MGT[3031]: Checking... Observer - Sk_ID : 206 / Received DEV_ID : 300
224 I-VM-108 WGT[2021]: DEV_ID : 300, E_TechStat : @, £ OperStat : 0, Faultlnfo : 2
25 I-UM-100 _HGT[3031]: Observer[209]-End REpOPTSTATUS()---sn====n s <=mssssmzosn NSRESm—

Fig. 15. LOG of the NodeStatMgt on |-VM#1

Line 238~240 : NodeStatMgt’} ICUSW-AZHE AF
v|ete] njdE HEE Al

Line 243 : 2-A1(200)7} SW_ID(200)2} DEV_ID(300)
of ID oY) ZAF 298

Line 244 : 735 A= AN EE DDS HARZ &

Al

LIS

1174 Oct 38 17:51:29 T-VM-140 SYSTEMNG[2951]: statusCallback Calll! -
1175
1176
1177
1178
1179
1188
1181
1182
1183
1184

SubsystenID:200, EQUIP-SubsystemID:3g
7:51:29 T-VM-148 SYSTEMWNG[2051]: SetOperstatus() - SubsystemID : 200, Operstatus : 1
51:29 T-VM-148 SYSTEMWNG[2951]: o O - : 300, o)

38 T-VM-148 SYSTEWWNG[2051]: SetOperStatushiotavailable() - Suhs)s(emln : 260, Cperstatus : ¢
30 T-vM-148 SYSTEMMNG[2951]): L) = B

36 T-VH-148 SYSTEMMIG[2051]: statuscallback Callll - SubsystemID:210, EQUIP- Suhs)s(enlﬂ 310
51:38 T-VM-148 SYSTEMMNG[2951]: persStatus() : 210, Op 12
T-VM-148 SYSTEMMNG[2951]: SetOperStatus() - SubsystemID : 318, OperStatus : 1
M-148 SYSTEWWG[2951]: statusCallback Calll! - SubsystemID:220, EQUIP-SubsystemID:32e
140 SYSTEWNG[2051]: SetOperstatus() - SubsystemID : 220, OperStatus : 1
T-VM-140 SYSTEMMNG[2951]: P ) -
T-VH-140 SYSTEMNG[2051]: statusCallback Callll -

e
SubsystenID:200, EQUIP-Su hs)stemm 300

1185
1186 T-VH-146 SYSTEMWG[2951]: atus() : 200, Op tus : 1
1187 T.VM-148 SYSTEMMNG[2051]: iet!schi'atus() SubsystemID : 388, TechStatus : @
1188 T-VM-140 SYSTEMWNG[2051]: Send_SH_ALL_SYS_STATUS_INFO(21@) - ot changed

1180 T-VI-140 SYSTEMNG[2951]: Send_SH_ALL_SYS_STATUS_INFO(310) -

Hot changed

1190 T-VH-140 SYSTEMMNG[2951]: Send_SH_ALL_SYS_STATUS_INFO(220) - Not changed

1191 T-VM-148 SYSTEMMNG[2951]: Send_SH_ALL_S¥S_STATUS_INFO(328) - Not changed

1192 T-VM-148 SYSTEMMNG[2951]: Send SH_ALL_SYS_STATUS_INFO(288) - Not changed

1193 T-VM-140 SYSTEMMNG[2951]: Send sk Lmlisvsisnﬂnsi]uFo(Aee) - changed

1194 T-vH-140 SYSTEMNG[2951]: statusCallback Callll - SubsystemID:21@, EQUIP-SubsystemID:31e
1195 T-VM-148 SYSTEMMNG[2051]: SetOperStatus() - SubsystemID : 218, Operstatus : 1

1196 31 T.VM-140 SYSTEWWG[2951]: SetOperstatus() - SubsystemiD : 310, OperStatus : 1

Fig. 16. LOG of the SysStatMgt on IPN-VM

Q] Fig. 16.2 IPN-VM(140)of Al3H=l SysStatMgt]
27 74 sheloltt. 7} 2lgle] e rheat 7

Line 1174 : NodeStatMgt2%E SAlst AHH] AME]
DDS WA]X]9] Callback gtr5 &

Line 1175~1178 : Callback §t55 4:8fsto] ot
A FEE 73

Line 1193 : 7341 e E-S DDS HAX 2 A&

2.2 Test Case 1-2

BlAE AolA 1-1 &5 AFo| o]o] HAE FojA
1-2 2382 ol A5 8] AlaolE#12] BoJE AA]
Arstoict. 819 Ado] ARIZIEAY A5 &89 Aol
SEI7E sl AT e Rosto] Aule] AsAJEPE Bvt
oM 7HEoz HEE = Ag st

1-vH-108 _WGT[3631]: Observer[268]-Start Reportstatus()-- e
1-VH-100 _HGT[3831]: Checking... Observer - SW_ID : 206 / Received DEV_ID : 300

1.VH-108 _WGT[331]: DEV_ID : 360, E_TechStat : 8, €_OperStat : 6, Faultlnfo : 2

1-VH-108 _HGT[331]: Observer(288]-End RepOrtStatus()srmseeessrseereesseressmesaseseenss
I-VH-108 _HGT[3831]: MGT-Start Process_COMM_SUBSYSTEM_STATUS_INFO()

I-vH-100 MGT[3e31]: §_pData-»Devid : 300, i ppata->enTechstatus : 1, §_Data->endperStatus : 1
I-vM-100 _MGT[3e31]: i_pData-»ulfFaultInfo :6, §_pData->enINFHistoryInfo : @

1-VH-190 _MGT[3€31]: MGT-End Process COMM_SUBSYSTEM_STATUS_INFO() : DEV_:
1.VM-100 _WGT[3631]: Observer[288]-Start ReportStatus()
I-VM-100 MGT[3831]: Checking... Observer - SW_ID : 206 / Received DEV_ID : 380

I-VM-100 _MGT[3831]: DEV_ID : 300, E_TechStat : 1, E_OperStat : 1, FaultInfo : @
1-VH-100 _MGT[3831]: Observer[280]-End REPOFESEATUS()--—---=n—=-==nn-=-mm-==mmmmmmmmee

Fig. 17. LOG of the NodeStatMgt on |-VM#1
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Line 347~349 : NodeStatMgt7} ICUSW-A(200)2 5
B Fulele] 9E Aefs 241

Line 353 : ¥i749 A5 AEidE S DDS HAX| 2 &
Al

LIS

1497 Oct 38
1498 oct 3
1499  Oct 30
1588 Oct 38
15e1  oct 3@ 17
1562 Oct 3@
1503 oct 3
15e4  oOct 3@
1505  Oct 3@
1585 oct 3
1567 oct 3
1508 Oct 38

18 T-VM-140 SYSTEMMNG[2951]: statusCallback Callll - SubsystemID:200, EQUIP-SubsystemID:300
T-VM-148 SYSTEMNG[2951]: SetOperstatus() - SubsystesiD : 200, Operstatus

T-WH-148 SYSTEMMNG[2951]: SetOperStatus() - Subsys(e"\lo 1 300, OperStatus : 1

T-VM-140 SYSTEMMNG[2951]: SetTechStatus() - : 300, S 1

T-VM-148 SYSTEMMNG[2951]: statuscallback Callll - SubsystemID:21e, EQUIP-SubsystemID:31@
T-VH-148 SYSTEMMNG[2951]: SetOperStatus() - SubsysteslD : 218, OperStatus @ 1

T-WHM-148 SYSTEMMNG[2051]: SetOperstatus() - SubsystemiD : 310, Operstatus : 1

T-VM-140 SYSTEMNG[2951]: statusCallback Call!! - SubsystemID:220, EQUIP-SubsystemID:320
T-VH-148 SYSTEMMNG[2951]: SetOperStatus() - SubsystemlD : 220, OperStatus : 1

T-WM-148 SYSTEWMNG[2051]: SetOperstatus() - SubsystemID : 320, Operstatus : 1

T-VM-140 SYSTEMNG[2951]: Send_SM_ALL_SVS_STATUS_INFO(210) - Not changed

T-VH-140 SVSTEMMNG[2951]: Send_SH_ALL_SV¥S_STATUS_THFO(318) - Not changed

15es  ocr 3o T-UM-148 SYSTEMPNG[2051]: Send_SM_ALL_SYS_STATUS_INFO(22@) - Not changed

1510 Oct 3@ T-VM-140 SYSTEMMNG[2951]: Send_SM_ALL_S¥S_STATUS_INFO(32) - Not changed

1511 Oct 38 T-VM-148 SYSTEMMNG[2051]: Send_SM_ALL_SVS_STATUS_INFO(20@) - Not changed

1512 Oct 32 17:52:19 T-VM-148 SYSTEWPNG[2051]: Send S$M_ALL_SYS_STATUS_INFO(30@) - changed

1513 Oct 3@ T-VH-140 SYSTEMMNG[2: statusCallback Calll! - SubsystemID:200, EQUIP-SubsystemID:300
1514 Oct 30 T-VUM-148 SYSTEMMNG[2051): SetOperStatus() - SubsystemID : 200, OperStatus : 1

1515 Oct 3@ T-WM-148 SYSTEMMNG[2 i SetOperStatus() - SubsystemID : 300, OperStatus : 1

1516 Oct 30 T-VH-140 SYSTEMMNG[2951]: statusCallback Callll - SubsystemID:219, EQUIP-SubsystemID:318
1517 oOct 30 T-VM-148 SYSTEMMG]2 setOperstatus() - SubsystemID : 210, OperStatus : 1

1518 OCt 3@ 17:52:20 T-VHM-148 SYSTEMWNG[2951]: SetOperStatus() - SubsystemID : 318, OperStatus : 1

Fig. 18. LOG of the SysStatMgt on IPN-VM
Line 1497 : NodeStatMgt25E ZAlgH AH] AME]
DDS HA]X]Q] Callback 345 &

Line 1499~1500 : Callback &t5 £:38sto] ®Hake
A HEE 73
Line 1512 : 7341l Jeg 5

ol
o

[n}

DDS TAIA] = &

2.3 Test Case 2

g HIAE AlolAe AE Aulet Asshe ICUSWIT
v]RAr 5= 7-9olch ICUSW-BY] vAA £a7t %
RS o 271Rel Al glol AsaEl Bt R e
2 o]Rojx]E AS &Rl 7]E AEAACIME v
b =325 [CUSW-B7} Asi=] SBCE AjHEISte] A= U
A 8D Bsiglont A2 WML 833
7Pduirlol vl Sad ICUSW-B7t KH*E‘%*HCH incy
o Al Bt Aoz Eo1Ele slolaly] st
Aot

DC ZJefollA  I-VM#2(110)of] Aej=  Alg2fo]H
#2(310)9F A=5H= ICUSW-B(210)2 7A| Z=s}sich.

Z2% ICUSW-B(210) I-VM#1(100)0]
o ofef W= sid 2utE Al

=

o

Tt

% sglo

584 Oct 3@ 18:87:22 I-VM-118 _MGT[2697]: MGT- Start Process_SM_NODE_INFO()

585  Oct 3@ 18:07:22 I-VM-11@ _MGT[2697]: rcv - SM_NODE_INFO() [hostname = I-VM-11@]
506  Oct 3@ 18:07:22 I-VM-110 _MGT[2697]: There is no running Software!!

507  Oct 3@ 18:07:22 I-VM-110 _MGT[2697]: Unsubscribe Observer[210] - DEV_ID : 318
588  Oct 3@ 18:87:22 I-VM-118 _MGT[2697]: MGT- End Process_SM_NODE_INFO()

Fig. 19. LOG of NodeStatMgt LOG on [-VM#2

Line 504 SysStatMgt2 2 H
SM_NODE_INFO A1
Line 507 : ICUSW-B S4#(210) 7= &}A]

[-VM#2(110)<]

712 Oct 30 18:07:22 I-VH-1¢0 _MGT[2031]: MGT- Start Process_SM_NODE_INFO()

713 Oct 30 18:67:22 I-VH-108 _MGT[3031]: rcv - SM_NODE_INFO() [hostname = I-VM-10]

734 Oct 30 18:07:22 I-VW-108 _MGT[2831]: SW_ID[e] : 200, DEV_ID[e) : 8¢

715 Oct 30 18:07:22 I-VM-168 _MGT[3831]: SW_ID[1] : 210, DEV_ID[1) : 318

716 Oct 30 18:07:22 1-VH-108 _MGT[2031]: Subscribe new Observer(210] - DEV_ID : 218

717 Oct 38 18:07:22 1-VH-1¢9 MGT[2031]: MGT- End Process_SH_NCDE_INFO()

718 Oct 30 18:87:23 I-VH-108 _MGT[3831]: MGT-Start Process_COMM_SUBSYSTEM_STATUS_INFO()

718 Oct 38 18:67:23 1-VH-168 MGT[3031]: 1_pbata->DevId : 388, i_pData->enTechStatus : 1, I Data-»enOperStatus : 1
720 Oct 38 18:07:23 1-VH-188 MGT[3031]: i_pbata->ulfaultinfo :@, i_pData->enINFHistoryInfo : @

721 Oct 30 18:67:23 1-VH-160 MGT[3031]: MGT-End Process COMM_SUBSYSTEM_STAT
722 Oct 3@ 18:07:23 I-VH-108 _MGT[3031]: Observer[209]-Start ReportStatus()-
723 Oct 38 18:07:23 1-VH-100 _MGT[3031]: Checking... Observer - SW_ID : 208 &
72¢  Oct 30 18:07:23 1-VM-108 MGT[3031]: DEV_ID : 300, E_Techstar : 1, E_OperStat : 1, Faultinfo : @

725 Oct 30 18:07:23 I-VH-100 _MGT[3031]: Observer[200]-End RepOrtStatus(}------=rosremceemsemsmmnanrnnenns

726 Oct 30 18 1-VH-100 _MGT[3031]: MGT-Start Process_COMM_SUBSYSTEM_STATUS_INFO()

727 oct 30 18 1-VH-100 _MGT[3031]: §_pData->DevId : 318, i_pData- 1, 4 s
728 Oct 30 18:07:23 I-VH-168 _WGT[3031]: i_pData->ulfaultinfo e, §_pData->enINFHistoryInfo : @

728 Oct 30 18:07:23 1-VH-100 MGT[2031]: MGT-End Process_COMM_SUBSYSTEM_STATUS_INFO() : DEV_ID:31e...

730 Oct 30 18:07:23 I-VW-100 _MGT(2031]: Observer[210]-Start Reportstatus()--------
731 Oct 30 18:07:23 I-VH-1¢0 _MGT[2031]: Checking... Observer - SW_ID : 218 / Recei v_ID : 310

732 Oct 30 18:07:23 I-VW-108 _MGT[3031]: DEV_ID : 310, E_Techstat : 1, E_OperStat : 1, Faultlnfo : @

733 Oct 38 18:07:23 1-VH-168 MGT[3031]: ObServer[218]-ENd REPOPTSTATUS()-======n=xssmssssossssossasaomnaaaes

Fig. 20. LOG of NodeStatMgt on I-VM#1

Line 712~715 : SysStatMgt2 28] [-VM#2 =Cof A
e AZEYo] JRE A

Line 716 : ICUSW- B(ZIO)%

Line 726~729 : Aj&7A A
ZH(310)Q] AHERE A1

Line 731 : A1#(210)7} SW_ID(210)2} DEV_ID(310)
o] ID ujA 7AA} 239

Line 732 : Bi73% o= AlEAE2

AT gAEE 5 7}
9 ICUSW-B=HH d&

o

DDS HA|A] =2 &

Al
LI5S
4259 T-VH-140 SYSTEMMWG[2951]: statusCallback Callll - y 1210, EQUII 310
az6e T-VM-148 SYSTEMMNG[2951]: SetOperStatus() - SubsystemID : 218, Operstatus : 1
4261 T-VM-140 SYSTEMMNG[2951]: SetOperStatus() - SubsystemID : 316, OperStatus : 1
4262 T-VM-148 SYSTEMMNG[2951]: SetTech: ) - : 310, Tech: =
4263 T-VM-140 SYSTEMMIG[2051]: statusCallback Callll - 228, EQuIP. 320
azea T-VM-140 SYSTEMMNG[2951]: P ) - 220, Ops 3 1
4265 T-VM-140 SYSTEMMG[2951]: perstatus() - : 320, Op t 1
4266 T-VM-140 SYSTEMMNG[2951]: statusCallback Callll - 208, 300
a267 T-UM-148 SYSTEMMNG[2051]): Setupgﬂsta(us{) - SubsystemID : 260, Operstatus : 1
az68 T-VM-140 SYSTEMMIG[2951] Q) - 306, op 1
4268 TVM-16 SYSTENNG[2051]: Send_SM_ALL_SYS_STATUS. INFO(216) - changed
4270 T-VM-140 SYSTEMMNG[2951]: Send_SM_ALL_SYS_STATUS_INFO(31@) - Not changed
2271 T-UM-146 SYSTEMMNG[2951]: Send_SM_ALL_SYS_STATUS_INFO(228) - Mot changed
az72 T-VM-140 SYSTEMMNG[2951]: Send_SM_ALL_SYS_STATUS_INFO(32@) - Not changed
4273 T-VM-140 SYSTEMMNG[2951]: Send_SM_ALL_SYS_STATUS_INFO(200) - Not changed
2274 T-VM-120 SYSTEMMG[2951]: Send SM ALL_SYS_STATUS INFO(300) - Not changed
4275 T-VM-148 SYSTEMMNG[2051]: statusCallback Calll! - SubsystemID:218, EQUIP-: Subsyslemil) 310
4276 T-VM-140 SYSTEMMNG[2051]: SetOperstatus() - 216, operstatu
4277 T-VM-140 SYSTEMMNG[2951]: P (O - : 310, Op 3

Fig. 21. LOG SysStatMgt of IPN-VM

Line 4259 : NodeStatMgt=.
DDS WA]X|9] Callback gts &

Line 4260~4262 : Callback 345 4585t sl
A FEE 73

Line 4269 : 73A1¥) eI -2 DDS lAIR2 A&

2.4 Test Case 3

olg BIAE Folat A% Aujeh AWK oz Az
weo] Aot WSS T ARSI =] o 2
oz Qs 95 Aujete] apHel dso] Brie mel
ExNS sholsl=g] A]& 2Xlo] 9Jon AA A= ql A}
EjE 17t AAE o7 Bl g=x] oI5yt

9P EJAE Alo|2et SUSA| DC AefollA 7HoiAl
of ¥IBA £RT AP sl FVMA(120E Fal
Aot I-UM#30]  AlsBE]o] QI ICUSW-C(220)
[-VM#2(110)0f] A8 &]of ofefie] W&} Zo] 4 &
zhare lsioict.
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394 Oct 39 18:11:31 I-VM-
395 Oct 38 18:11:31 I-

396 Oct 30 18:11:3
397 Oct 38 18:11
308 Oct 39 18:11
309 Oct 30 1811
488  Oct 3@ 18:11:31 I-
481  Det 3@ 18:11
482 Oct 38 18:11
203 Oct 38 18:11
484 Oct 38 18:11
485 Oct 38 18:11
286 Oct 38 18:11
207 Oct 3@ 18:11
208 Oct 38 18:11
289 Oct 38 18:11:3
418 Oct 38 18:11
411 oct 38 18:11
412 Oct 38 18:11
213 et 38 18:11

Checking... Observer - SW_:
: DEV_ID : 318, E_TechSt
Observer[210]-End Repo

SM_NODE_INFO() [P-cs(nan! - 1-wn-110)
fe] : 218, DEV_I0{e] :

{1] : 220, DEV_ID{1] : 328

: Subscribe new Observer{220] - DEV_ID : 320
SUBSVSTEN_STATUS_INFOC)
1_pbata-renTechStatus

Observer[210]-End ReportStatus()--
HGT-Start Process_COMM_SUBSYSTEM surus nmu
1

2.3 Test Result Evaluation

Table 8. Test Results

Test Result

No. Rat

° (Success/Attempt) SUesess [Rene
100%

10/10
100%

414 Oct 38 18:11:3,
415 Oct 38 18:11:32 I T-End nma;gr(om,sunsvsuw,smns,mm(
216 Oct 30 18:11:32 I-VM-118 MGT[3038]: Observer([220]-Start ReportStatus()-----

217 Oct 30 18:11 Vi4-116 _HGT| Checking... Observer - SH_ID : 220 /
418 Oct 30 18:11:3; 1-110 _MGT[3038]: DEV_ID : 320, E TechStat : 1, E_Oper:
419 Oct 38 18:11:32 T-VH-118 _HGT[3 ms]- Observar([228]-End ReportStatus{)----

Fig. 22. LOG of NodeStatMgt on I-VM#2

Line 398~401 : SysStatMgt22E [-VM#2 =tof Al
WH ATEY] JUE 2

Line 402 : ICUSW-C(220)& Al SXHZ = 371

Line 412~415 : Alg7| A3¥H ICUSW-CERH A&
AuI(320)0) g HA

Line 417 : 3X8{(220)7} SW_ID(220)2} DEV_ID(320)
o ID ojx) AR 4

Line 418 : ¥i7= 9= AEjAHE DDS HAX 2 &
Al

LIS

5280 Oct 30 18:11:31 T-VM-140 SYSTEMWIG[2051]: (SMC_INFO) Receiver: HE Timeout (SubsystemID:228) 1!

5281 oct 30 1-140 SYSTEWMNG[2051]: statusCallback Callll - Su_ID:220 OFFLINE

5282 Oct 38 18: 1-140 SYSTEMMNG[2051]: statusCallback Calll! - SubsystemID:218, EQUIP- Suhsysmmm 318
5283  Oct 3@ 18 1-140 [2951]: o O - : 218, Opi 1

5284 oct 3¢ 18 M-140 [2951]: SetOp 0 - : 310, 1
5285 oct 3¢ 18 1-140 SYSTEMMNG[2051]: statusCallback Callll - SubsystenID:200, EQUIP-SubsystemID:300
5286  Oct 30 1-140 SYSTEMMNG[2051]: o - : 209, OperStatus : 1

5287 oct 30 1-140 SYSTEMWMNG[2051]: SetOperStatus() - SubsystemID : 300, OperStatus : 1

5288  Oct 38 18 1-148 SYSTEMMNG[2051]: statusCallback Calll! - SubsystemID:228, EQUIP- SuBS)slemlD 328
5289  Oct 38 18 -VM-140 [2951]: () - : 220, Opy 1

1-148 [2951]: SetOp () - SubsystemID : 320, Op -

1-140 SYSTEMMNG[2051]: SetTechStatus() - SubsystemID : 320, TechStatus : 1

1-140 SYSTEMMNG[2951]: statusCallback Callll - SubsystemID:210, EQUIP-SubsystemID:310

529  Oct 3@ 18
5201 oOct 3@ 18
5292 oct 30
5203 oct 30

1-140 SYSTEMHNG[2

: SetOperstatus() - SubsystemID : 218, OperStatus : 1
() -

5204 oct 30 18: 1-140 12 o : 310, Operstatus : 1
5205 oct 30 18 1-140 [2951]: statusCallback Callll - S 200, 300
5296  oct 3¢ 18 1-180 [z P () - : 200, Op 1k
5207 oOct 36 18: -VM-140 [2 P 0 - : 309, OperStatus : 1

5208 oOct 30 18:
5200 oct 30 18:
538 Oct 38 18
5381 Oct 38 18
5282 Oct 30 18
5303 Oct 30 18
5324 oOct 30 18:
5385 oct 30 18:
5386  Oct 39 18:11:33

1-140 SYSTEMMIG]2
1-140 SYSTEMMIG]2
1-148 SYSTEMMNG[2951

: Send_SM_ALL_SYS_STATUS_INFO(210) - Not changed

: Send_SM_ALL_SYS_STATUS_INFO(310) - Not changed
end_SM_ALL_SYS_STATUS_INFO(268) - Mot changed

1-140 SYSTEWWG[2951]: Send_SM_ALL_SYS_STATUS_INFO(36@) - Net changed

1-149 SYSTEMANG[2951]: Send_SM_ALL_SYS_STATUS_INFO(226) - changed

1-140 SYSTEMMNG[2051]: Send_SM_ALL_SYS_STATUS_INFO(328) - changed

-VH-140 SYSTEMG[2051]: statusCallback Callll - SubsystemID:220, EQUIP-SubsystemID:320

1-140 SYSTEMMNG[2051]: SetOperStatus() - SubsystemID : 220, OperStatus : 1

-VM-120 [2951]: SetOp () - : 320, Op 1

Fig. 23. LOG SysStatMgt of IPN-VM
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: i <2xml version="1.8" encoding="EUC-KR"?>
2 <ROOT>

3 <HW>

4 <MFC1_CONTAINER name="MFC">
s <item hwid="1@@"></item>
6 <item hwid="101"></item>
7 <item hwid="182"></item>
8 <item hwid="183"></item>
9 </MFC1_CONTAINER>

18 </HW>

11 <SW>

12 <DEFAULT>

13 <SWInfo name

300" ></item>
"318"></item>
tem sv i 0" ></item>
17 <item swid ="230" appName="DSD52.ou 0" ></item>
18 </SWInfo>

19 </DEFAULT>

20 </Sk>

21 </ROOT>

Fig. 24. Setting file on IPN-VM
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