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[Abstract]

In this paper, we propose a plan to design and utilize the RDBS(Record Block Data file
management System) so that data can be recovered when data files in the Combat Management System
are mismatched. The CMS(Combat Management System) manages the same files in multiple
IPN(Infomation Processing Node) repositories to support multiplexing. However, mismatches in data files
can occur due to equipment maintenance or user immaturity. The existing CMS does not manage the
history of changes in data files, and when a mismatch occurs, data file were synchronized based on the
latest date. But, It is difficult to say that files with the latest date have the highest reliability, and once
the file synchronization has progressed, it cannot be recovered with pre-synchronization data. To solve
this problem, data was stored and synchronized in units of record blocks using RDBS proposed in this
paper, and the Rsync algorithm was used to reduce the overhead of file synchronization due to units of
record blocks. SW applied with RDBS was tested for performance in a simulated environment, and it

was confirmed that it could be applied to CMS through normal operation confirmation.

» Key words: Combat Management File System, Record file management, Record-Level Synchronization,
Backup and Restore
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I. Introduction
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II. Preliminaries

1. Data File in Combat Management System
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Table 1. Tactical Data File in CMS

Category File size(average) File Sync
Tactical 10 KB 0
Video 500 MB X
Radar 152 MB X
2. Rsync
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III. The Proposed Scheme
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1. Design Specifications
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Table 2. File Management API

API Description

RBDS_Init() Initialize record blocks

RBDS_Write() Update data in a set record block

Load data from the most recent

RBDS_Read() record block

RBDS_FileSync() Synchronize files per record block

Create a new record block

RBDS_Restore() based on the selected record
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Application

read write
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Network Mount

Record Block restore ‘
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RBDS Service

| Restore File Create

Fig. 1. Structure Chart of RBDS

2. Write/Read Record Block Files Process
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Fig. 2. Record Block Data Write/Read Process
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3. File Synchronization

ofe] FEAMIR A== dolg mpde] AAIZE
5718k W] 9ol B 57ls HAE Ak

nel57]a) At ﬁ%‘”iﬂi} £73}, Y ol
AR 5718 & 71 AlolAz ERE0] Zlsgstt). 3:.*
AEAA A7 E}wﬂi w2Eal glow 7Y
7hgojRo] met A% A% Al Ao A © gnc
So| the %97t W 4 ok

Fig. 32 dlole] m< 7]2}o] fgt Axtolct. Hloje]
W E/leke B8 MEAD A 2 MR 2

o] SIS Aol A £ 7Ix2 38E 4 olrk,

1o oA

n E

e

Al el7k 785 28 AR o]
B 7} 7 o]} T 4 9002 Y AEAA Al

= el W‘m Elq C—% A AR 71Z0 2 BAMsto]
AR S50] AlAE PRE 2252 A2 mdd A
¥t 3 cw AR R A 2lgR| o] Batsto] AAfsHe WA

Start CMS ‘

Network mount of
each IPN storage area

".-HCheck Flle--r---" -

l dlﬁerent

Loading Record
Blocks by Data File

¥

Deduplication of
Record Block

]
Create a new file
¥
Copy to IPN
¥

End
File Synchronizaion

~__same Processing Rsync
Checksum _—

File Synchronization
occurred

Specifying Rsync Data
Block size

1

End
File Synchronizaion

Fig. 3. File Synchronization Process
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4. Restoring Point-in-time Files
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5. Expectation Effectiveness
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Table 3. Compare to existing file system
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Table 4. Performance of Test Environment

CPU Mem Disk 0S
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MFC i7-4770 16GB 512GB | Windows7
@3.40GHz
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IPN i5-6400 16GB 512GB EI}SI(
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Intel Core
Simulator i5-6400 16GB 512GB | Windows7
@2.70GHz

1. Compare Performance
1.1 Compare Time of File Read/Write
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Table 5. Compare Time of File Read/Write

Exist
File System

Proposed
File System

1.7 ms
11.5 ms

File Read Time

File write Time

1.5 ms
8.5 ms
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1.2. Compare Time of File Synchronization
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Table 6. Compare of File Synchronization

Exist Proposed
File System File System
copy() Rsync()
Time of File 31 ms 55 ms
Synchronization
Transfer Data 100 KB 100 KB
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2. Test restoring point-in-time data files
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Fig. 8. Result of restoring data file
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