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A rule based file management tool for facility
log files integration in disaster environments™

Young-Geol Lee', Younlae Lee’, Hyunah Kim’, Yeonyi ]ang4, Minjae Park™*

ABSTRACT

We often experience complex presence of files within the compute environment. It could be an end-user’s desktop environment
or a professional part of file management. We would like to suggest one way fo manage these different cases of duplicate files. It
is a rule-based file management tool, and we want to use it as a tool to consolidate facility management log files. In this poper, we
will describe the rule-based file management tools and show examples of how files are managed using them. We are interested in
the management of the disaster environment and would like fo apply this method to the management of log data related to facilities

to be considered in the event of a disaster.

= keyword : rule based file management tool, facility management in disaster environments

1. Introduction

In recent years, large-scale earthquakes have been
increasing in South Korea, and they can cause huge loss of
life and economic loss in a wide area when an earthquake
occurs, and can cause national disaster such as paralysis of
the national neural network. Due to the large scale of
disasters, new and complex disasters, the overall disaster risk
of society has increased, and the scale of damage has also
become larger, and the public’s interest in disaster and safety
has become very high. The Republic of Korea has
established and implemented a ’Comprehensive Plan for
Disaster and Safety Technology Development’ in order to
promptly respond to and recover from disasters and other
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accidents such as national protection, disaster, accident
prevention, and damage, data, etc., there is not enough
integrated management system for systematic management
and utilization. The first step in this management is to
manage the files from the facility.

In fact, the idea started with managing files in a complex
desktop environment. It was to manage the files, using a
method of organizing the complicated desktop environment,
as shown in Figure 2.

Bridge collapse

Landslide
(Figure 1) Various Types of Disaster Situations
As we would organize files in these complex desktop

environments, we wanted to develop and apply file
management tools in order to properly organize the files that
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could be generated in the various facilities in the disaster

Unmanaged Files of Various Facilities

environment.
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(Figure 2) Complex Desktop Files

2. Design of rule based file

management tool

2.1 Basic Concept

The basic concepts for managing files are complicated and

various types of files, which have a name according to

administered rules, is to organize according to the rules that
If logs from SOCs facilities are organized

we want.

according to the appropriate rules, the integrated management
of the data will make it very easy and useful to use the data

about the facilities.

Log 1..N
Facility A °9

Log 1..N
Facility B 9

Log 1.N
Facility C 8

Various Facilities Generated Logs

Files applied Rules

File File
File File
File File

File

Log 1..N

Log 1..N
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Log 1.

log 1..N
Log 9
lag Log 1..N
..N
Log 1..N
Log 9

Unmanaged Logs

Managed Logs

(Figure 4) Various Facilities Log Files Management

(Figure 3) Basic Concept for File Management

Appropriate data is extracted from log data to perform a
proper analysis, and alarms etc. are implemented for facility
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management in a disaster environment. As a result, analytical
- based data such as spreads or charts will be extracted.

The scope of this study is not the part of the file that
analyzes and manages its contents, but the part that groups
and manages the file itself. Therefore, to design these
functions, we design features to define and manage several
rules

2.2 Rules Design

Various types of log files, including log files for a
facility, usually have names that reflect the characteristics of
the facility or equipment from which they are generated. Of
course, files may have different characteristics, but the basic
part is considered the name of the file. Thus, the file
management tool uses the name to define the conditions for
the rule.

The criteria for file management are to generalize the data
retrieval conditions to determine ‘include’, ‘exclude(do not

include)’, ‘equal’, ‘do not equal’ and ’ do not end with ’.

(Table 1) Condition of a Rules

Conditions Rules
Condition 1 Include
Condition 2 Do not include
Condition 3 Equal
Condition 4 Do not equal
Condition 5 Start together

Condition 6 Do not end with

File Management J
[

File Control 1 ‘

Condition }

File Organization ‘  Rule Management
S TR | .
‘ Organized File ‘\M
| Information P
- ‘ Rule Add
‘ Rule Update

(Figure b) File Management Functions

In addition to the conditions for these rules, the functions
that must be defined are primarily the control of the file and
control over the condition rules.

3. Implementation of rule based
file management tool

3.1 Basic Uls and functions

The basic UI consists of functions ‘condition list view’,
‘condition setting’, and ‘condition control’.

‘condition list view’ shows a list of set conditions and
one or more conditions to be set. That is, it shows a list of
management of facility data with one or more rules applied.

‘condition setting’ is the control list for setting each
condition with add, update and delete. And it is implemented
to manage, using pop-up windows. In case of overlapping
conditions, parts of the priority are also considered.

‘condition control’ controls the execution of conditions.
Execution of a condition can be done manually after it is set
up, and similarly, it can be done periodically.

85 File Auto Management System - O X

~  Reservation Run Run Closed

Condition Control

Add
Condition List View

Update

Condition Setting

(Figure 6) Main Ul of File Management Tool

The UI for setting the condition enables you to set the
source repository and target repository of the file. It is also
intended to describe the detailed condition list for word.
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85 Setting Conditon = [m] X
Name : |
‘ Name, Source,
Bring Path : Target Setting Lately
Move Path : | | [ Lately

Word List :

Rules of conditions

OK Cancel

(Figure 7) Rules Setting Ull

In addition, there is an UI that shows execution results.
After the condition has been performed, information about
the results from which it was performed is available.

_log_201 7001, txt
_log_20170902.txt
_log_201 70903 txt
_log_20170904,txt
_log_20170904_with_exp. docx
_log_201 70906, txt
_log_201 70907 txt

Iam 0170007 with_agp, docx

Result information
from source to target

log/ 10g 20170901, txt
-log/ _log_20170902.txt
_log/ -log_20170903.txt

-log 20170904 txt
10g-20170904_with_exp.docx
- -log 20170906, txt
l0g_20170907.txt
Yy -log/ -10g_20170307_with_exp.docx

(Figure 8) Result Information View Ul

3.1 An example of running the file
management tool

File management, for example, is explained. We assume
that there are 22 unmanaged files, log files, in the
‘unmanaged’ directory, as shown in Figure 9 below. The 22
files consist of log files generated from facility A, facility B,
facility C, facility D, and facility E. And it consists of the
equipment name and serial number, such as FacilityAOO1.

As per the log of the facility, move these files to each
facility directory, that is ‘FacilityA’, ‘FacilityB’, ‘FacilityC’,
‘FacilityD’, and ‘FacilityE’ directory, in the managed
directory as follows to manage them.

¥ CHWINDOWSH#system32¥temd.exe - o x
C:HdludocH®l 2= SWJATIT_fi letoolWfaci | itiesHunmanaged C|24E{2] A
2018-02-03 < F 02:57 <DIR>
2018-02-03 2% 02:57 <DIR> i
2018-02-03 <% 02:54 0 FacilityAOO1. txt
2018-02-03 @F 02:54 0 FacilityA002. txt
2018-02-03 <% 02:54 0 FacilityAQO3.txt
2018-02-03 2% 02:54 0 FacilityAQ04.txt
2018-02-03 <% 02:54 0 FacilityAO0S5. txt
2018-02-03 @F 02:54 0 FacilityAOOG. txt
2018-02-03 <% 02:54 0 FacilityB0O1.txt
2018-02-03 2% 02:54 0 FacilityB002.txt
2018-02-03 <% 02:54 0 FacilityB0O03. txt
2018-02-03 2% 02:54 0 FacilityB004.txt
2018-02-03 <% 02:54 0 FacilityB005.txt
2018-02-03 @& 02:54 0 FacilityB0O0B.txt
2018-02-03 <% 02:54 0 FacilityCO01.txt
2018-02-03 @ F 02:54 0 FacilityC002.txt
2018-02-03 <% 02:54 0 FacilityC003.txt
2018-02-03 <% 02:54 0 FacilityC004.txt
2018-02-03 <% (2:54 0 FacilityD0O1. txt
2018-02-03 2% 02:54 0 FacilityD002.txt
2018-02-03 <% 02:54 0 FacilityD003.txt
2018-02-03 @ % 02:54 0 FacilityD004. txt
2018-02-03 <% 02:54 0 FacilityE002. txt
2018-02-03 2% 02:54 0 FacilityE004. txt
220 Ut 0 BIO|E
221 Cleledel 64.274.006.016 HIOIE <&
C:¥dlubdocH 2= FZHJATIT filetool¥facilitieskunmanaged>, v

(Figure 9) Unmanaged Directory

B CHWINDOWSHsystem32scmd.exe - o X
A
C:#dlubtdocH 2= ZHIATIT filetoolWfacilitieskmanaged>dir
C Eero129 =50= 0150 sisLch
25 Y Ble: A0B0-0819
C:Hdluttdoc I L= ZHIATIT filetoolWfacilitiestimanaged C|2E 2|

2018-02-04 @& 03:43  <DIR> :
2018-02-04 24 03:43  <DIR> =
2018-02-04 2 03:43  <DIR> FacilityA

2018-02-04 @ 03:49  <DIR> FacilityB
2018-02-04 @ 03:49  <DIR> FacilityC
2018-02-04 @& 03:49  <DIR> Facilityd
2018-02-04 @ 03:49  <DIR> FacilityE

o m 0 BIO|E

TR Clgleel 64,270,829,920 HIOIE U3

C:Hdluldocho 2= ZHJATIT filetoolWfacilitieshmanaged>,

(Figure 10) Managed Directory

Therefore, to define each, we generate five conditions. We
use the Condition Setting button of the ‘Main UI’ described
above to create and manage the condition, and set each
condition through the ‘Condition Setting’ pop-up window.

In this case, all the log files start with the facility name,
and the changed part is the serial number, so the condition
can be set as follows.

(Table 2) Rule Configurations with an Example

Conditions Rule Configuration

Facility A Include or Start together | FacilityA
Facility B Include or Start together | FacilityB
Facility C Include or Start together | FacilityC
Facility D Include or Start together | FacilityD
Facility E Include or Start together | FacilityE
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85! File Auto Management System - [m] X

Racaruatinn Run Run Closed

Condition List and order

1 Facility & 1 1
2 Facility B
3 Facility C
4 Facility D Add
5 Facility E
Delete

(Figure 11) Main Ul with an Example: 5 conditions
setting

85! Setting Conditon - O X

Name : |Facility &

Bring Path :  |Ci#tdiutdoc 2l 2= 2WIATIT filetoolacilitie Lately
Move Path : |Ci#diudocW 2= ZWIATIT filetoolfaciliie| || Lately
Word List : ||FacilityA | [AEsHE e +

Rule Configuration
Start together ‘FacilityA’

Cancel

(Figure 12) Condition Setting Popup Window Ul

We use the main UI in Figure 11 and the control setting
popup window Ul in Figure 12 to set up the information
organized in table 2. Of course, the control popup setting Ul
is set up through five different pop-ups, depending on the
rules.

And we can do manual or periodic execution using the
condition control in the main Ul Information on the results
of the run is shown in a new pop-up windows as shown in
Figure 13. We can see in Figure 13 that 22 files in the
unmanaged directory were moved to the directory for each
facility based on the rule information set. As a result, we can
see that the files in the unmanaged directory do not exist and
were moved to the directory for each facility as shown in

Figure 15.

5 Move Result - ] X
File Name Moved Path

R ST Seioac iesWurmanageu/FacliyAITLA | CHluWdocHaI7 = BHIATI S tyAFaciityAl0] ot
CHdudocHS: T Sletool¥acitesWunmanaged/FaciiyAlod — C:HdlHdocHRESHIATT sty FacliyADI2 bt
CHHdudocta scliyAlBS  CHAUHdOCHAESHIATIT sty FacliyADI3
o A0 CAHAUoCHS 2= SHIATITf tyyFaciityAl04
CitdudocHe: CHUMOCHI 7= SHIATIT sclit/FaclyAll
CHdudocHa scliyAESt  CHAUHdoCHARESHIATIT sty FacliyADIG
CHHduMdocHe GBI CdlHdocHa 7 SHIATT tyB/FaciityB0L bt
CitdudocHe: ScliyBRs  CHAUHAOHIRESHIATT acliyB/FacliyBOe
CHdudocta scliyBEH CAAUHdOCHAESHIATIT scliyB/FacliyBOna
o GBIAS  CdHdocHa T SHIATT B Facli
CtdutdocHe: iy B CHUMOCHI 7= SHIATIT iy FaclyB
CHdudoct scliyBUES  CAAUNdoCHAESHIATIT scliyB/FacliyBUlG
o aclityCOLt CHdudocHAR=SHIATI aclityC/FacityCO0L bt
Ctdutdoce: Sltoottaclies Hunmanaged FaciyClIZ b C:Hdlutdoc S = SHATIT SetooacilestmanagedWFaciityC/FacityCOR bt
CHdutdoct T oltacesmmged POt CHAMHS TIT.fsootaciesmanaged¥FaciyC Facliy I ot
iltdocta scliyCl . CHAUHGocHATZSHIATI aclityC/FacltyCO04
CtdutdocHe: D001 cwuwmwﬂ;ﬂ JATIT aciiyD/FacliyDOoL vt
CHdudocta scliyDIRst  CAAUHdoCHARESHIATIT sy /FacliyDO2 ot

CHdlocHe

aciliyD003 b Cftdlutdoc St 2= S WATIT. acilityD/FaciliyD003 b

CittdluttdocH: ilityD004,b CittdluttdocH 2= 2HUATIT. acilityD/FaciliyD004 b
C:HdiuWdoc: acliyE0Red  C¥diuWdocS 2 = EWIATIT. acilityE/FaciliyE002 6t
Ctdltdock 2= ZHIATIT S acliyE0Md et CHdluidocH iz BHIATIT. acilityE/FaciliyE004 b

< >

(Figure 13) Result Information with an Example

BN C:HWINDOWSWsystem32#cmd.exe - ] X

C:HdlulidocH 1 = ZHIATIT _fi IetooIWfam litiesHunmanaged>dir
C cerojuey 7%%0”? OIEOI s,
EE 28 Bz A0BO-087

C:HdluldocHH 2 =2WJATIT filetoolWfacilitiesHunmanaged C|2IE{2]
2018-02-04 @F 12:31  <DIR>
2018-02-04 2% 12:31  <DIR> I

o my 0 HI0|E

2N Cl2Elel 64,286.388.224 HIOIE Y4E

C:#dlultdocH = ZHIATIT filetool¥facilitieskunmanaged>

(Figure 14) Result of Unmanaged Directory with an
Example

4. Related works

There are already many studies and tools available to
manage the files. We explain several file management tools,
including what is introduced in the article[23].

TeraCopy[1] acts as an alternative to the built-in copy and
move process in Windows. It is designed to copy and move
files either locally or over the network at a faster rate. It
allows to pause and resume file transfer activities, it
integrates into the Windows shell and has an automatic error
recovery mechanism in case something goes wrong during
Steganos LockNote[2] allows to
securely store confidential notes such as license keys,

the transfer process.

passwords, phone numbers, etc. It uses AES-256 encryption
to store your text in a self-executable container that requires
a password to open it. Duplicate Cleaner[3] is a file
de-duplication tool that removes redundant copies of files
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B C:WWINDOWSWsystem32Wemd.exe

C: Wdlu“docwq?iEWJATlT filetoolWfacilitiesHmanaged>dir
C c£ejoj89] %mw OIEOI glaLct
25 o U‘lg A0BO-0879

C:HdluWdocHol 2 = ZHJATIT filetool#facilitiesHmanaged C|2E 2|

C:HdlulidocHH 22 = ZHJATIT_fi letoolHfaci | i tiesHmanaged>,

v

a(;:WdlquocW‘i'i T=ZHIATIT filetoolHfacilitieskmanagedtfacilityA Cl2E

2018-02-04 Q% 12:31  <DIR>
2018-02-04 % 12:31  <DIR> -
2018-02-03 Q% 02:54 0 Faci lityA001 . txt
2018-02-03 @ 02:54 0 Faci |ityA002. txt
2018-02-03 2% 02:54 0 Faci |ityAO03. txt
2018-02-03 2% 02:54 0 Faci | tyAO04 . txt
2018-02-03 % 02:54 0 Faci | i tyA005. txt
2018-02-03 2% 02:54 0 FacilityAO06. txt
6 0 HIO|E
20l CI2UEf2] 64,286,085,120 HIO|E 42

C:HdlubdocHol 2 =ZHIATIT filetoolHfacilitiesHmanagedFacilityA>,

v

A~

‘ B C:WWINDOWSHsystem32#cmd.exe
C:HdlultdocHH 2= ZHIATIT filetool#facilities>cd managed
C:WdluldocHX ?iEWJATIT_fi letoolWfacilitiesWmanaged>dir FacilityC

¢ cejoj 29
2F o v AKO

a?:“dlu“dot“@ P=ZHIATIT filetoolHfacilitiesmanaged#FacilityB Cl2E]

2018-02-04 2% 12:31 <DIR> .

2018-02-04 <% 12:31 <DIR> o

2018-02-03 2F 02:5 0 FacilityB0O1.txt
2018-02-03 2% 02:54 0 FacilityB002.txt
2018-02-03 2% 02:54 0 FacilityB003.txt
2018-02-03 2% 02:54 0 FacilityB004.txt
2018-02-03 2= 02:54 0 FacilityB005.txt
2018-02-03 9%)32:_5 0 FacilityBOOG. txt

e 0 BHO|E
21 Cl2leje] 64,286,085,120 HIOIE Y3

C:HdluldocH™ 2= 2WJATIT_filetoolWfacilitiesHmanaged>

v

Wdl ulidocHA 2 =SWJATIT_filetool Wfaci | itiesHmanaged>

(IJ HdlubdocH 2= Z2HJATIT filetool¥facilitiesHmanaged#facilityD C|2lE{

%0" 0|§0[ st
0879

C:HdludocH 2= ZHJATIT filetoolHfacilitiesHmanagedtfacilityC Cl2lE]
cl

2018-02-04 @ 03:49  <DIR>

2018-02-04 @ 03:43  <DIR> -

2018-02-04 @% 12:31 <DIR> FacilityA 2018-02-04 2% 12:31 <DIR>

2018-02-04 2% 12:31 <DIR> FacilityB \2018 02-04 <% 12:31 <DIR> -

2018-02-04 2% 12:31 <DIR> FacilityC \2018 02-03 <% 02:54 0 FacilityC001.txt

2018-02-04 2= 12:31 <DIR> FacilityD w201E 02-03 2% 02:54 0 FacilityC002.txt

2018-02-04 2= 12:31 <DIR> FacilityE QOIB 02-03 2% 02:54 0 FacilityC003. txt —
0o upet 0 HIO|E —°918-02-03 2% 02:54 0 FacilityC004. txt X
DR Clelefel 64,286,085,120 HIOIE &8 X Af Y 0 BtO

=
2 ClelEle| 64,286,089,216 HHO|E

we
oo

v

2018-02-04 2% 12:31 <DIR>

2018-02-04 = 12:31 <DIR> ..

2018-02-03 <% 02:54 0 FacilityD0O1. txt

2018-02-03 2% 02:54 0 FacilityD002. txt

2018-02-03 2% 02:54 0 FacilityD003. txt

2018-02-03 2% 02:54 0 FacilityD004. txt

Df Ty 0 BIOIE X
x 201 CleiEele| 64,286,089.216 BHOIE &3 s

HdlultdocHH 2 = 2HJATIT filetool#facilitiesHmanaged#FacilityD>

v

C:HdlultdocHH 2 =ZHIATIT filetoolWfacilitiesHmanagedWFacilityE C|21E]
cl

2018-02-04 <% 12:31 <DIR>
2018-02-04 @% 12:31 <DIR> w3
\2018 02-03 2% 02:54 0 Facility£002. txt
2018-02-03 2% 02:54 0 Facility£004. txt
20 u 0 HIO|E
2N Celefel 64,286,089,216 HIOIE S

C-HdluldocHH 2 = ZHIATIT_filetoolHifacilitiesHmanagediifaci | ityE>,

(Figure 15) Result of Managed Directories with an Example

from a specified hard drive or network location. It works by
generating an MDS5 hash of each file and then comparing
hashes for duplicates. It also gives the option to search for
files using a byte-to-byte comparison. Once the duplicate
files have been found, we can choose to delete them or move
them to an archive location. Bulk Rename Utility[4], [5], [6]
is a lightweight yet powerful application for renaming files
and folders using an extensive array of criteria. Using this
tool you can remove, add or change text and numbers within
the file name, add date/time stamps, change case, modify file
and folder attributes and preview what the changes will look
like before you go ahead with them. The Bulk Rename
Utility also supports regular expressions for additional
flexibility. FreeFileSync[7], [8] is a folder comparison and
synchronization tool designed with usability and performance
in mind. FreeFileSync allows you to save the configuration
as a “batch” file which you can then use to schedule a task

for automatic folder synchronization. PeaZip[9], [10] is a
cross-platform file and archive manager that supports volume
spanning, high levels of compression and encryption, and
support for a wide range of archiving formats. Using PeaZip
you can create archive formats such as 7Z, ARC, BZ2, GZ,
PAQ, PEA, QUAD/BALZ, TAR, UPX, WIM, XZ, and ZIP,
and extract over 150 archive formats, including ACE, CAB,
ISO, RAR, UDF, ZIPX and many more. WinMerge[11],
[12], [13] is a file comparison and merging tool that visually
displays the differences side-by-side. This tool is useful for
helping to determine what has changed between two files
versions and then merging those changes. WinMerge
supports Unicode and regular expressions and includes
SourceSafe and Windows Shell integration.
SearchMyFiles[14], [15] aims to be an alternative to the
Windows “Search For Files And Folders” process, allowing

Visual

more flexible and accurate searches to be performed. You
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UAV Gateway

UAV Routing (Round-Robin)

i

BLUETOOTH4.0
Broadcasting

Sensor

=) | () s B s
| |ed =
1 [ 1 1
Bridge Power Station Tunnel Slope

Facility Log Generation
and Management Part

SOCFacilities

TITTITTY comenee TITTTTTT

Process Models

A Process-Aware Platform for Integrated Management of SOC Facilities
(Drone-Equipped 3D Engine and Wireless Control Measurement)

Process/Workflow
Management System

Process/Workflow
Management

Data
Repository

(Figure 16) A Platform and lts Facility Log Management Part (Process-Aware Drone-Equipped 3D
Engine and Wireless Control Measurement Platform for Integrated Management of SOC

Facilities)

can search using wildcards, last modified/created/accessed
time, file attributes, file content (text or binary search) and
by file size. Search results can be saved as a text, html, csv
or xml file. AxCrypt[16], [17], [18] is a file-level encryption
tool that integrates with the Windows shell and allows you
to right-click on a file to encrypt or decrypt it using
AES-256 encryption. AxCrypt also offers the ability to create
a self-extracting archive to securely transfer files to another
location. Similar to the functionality offered in WinMerge,
ExamDiff[19] offers a visual side-by-side comparison of two
files, highlighting the differences in different colours and
giving you the option to navigate through the changes in a
number of ways. SyncToy[20] is an application that can be
used as a mini backup utility to synchronize files and folders
between two locations. SyncToy allows to ‘Synchronize’
FolderA with FolderB where the changes are replicated on
both ends, ‘Echo’ FolderA to FolderB where the changes in

FolderA are replicated to FolderB, and ‘Contribute’ FolderA
to FolderB where the changes in FolderA (except deletions)
are replicated to FolderB. Locate32[21], [22] is a search
utility that finds files or folders based on their names.
Locate32 works by indexing file and folder names in a
database and then using the database to quickly return
results. Locate32 comes packaged with a command line
version that can be used to update and access the databases
without any user interaction. Tools that focus on their
functions for file management shown above can be seen as
general and usable on various aspects. Of course, some tools
may be available now in terms of what we would like to use,
but as a tool aimed at managing the facility, we are not
focused on tools for disaster environment.

And, we will include the file management tools developed
from this study in our proposed disaster environment
platform[24], that a process-aware drone-equipped 3D engine

el
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and wireless control measurement platform, research.
Research into disaster environment platforms is being
introduced as a combination of process management
technologies, 3D data processing technologies, drone
technologies, file analysis and processing technologies.

5. Conclusions and future works

The part about the disaster has become very
controversial lately. Therefore, the management of the
associated facilities is also very important. As part of the
management of the facilities for such a disaster environment,
we conducted research and developed one tool.

We have described the file management tools to facilitate
the management of log files in facilities for disaster
environment management. Although the basic contents of file
management may not necessarily be related to disaster
related facility management, the basic scope is designated as
the log file for facility management, citing the description.

Future research will lead to the development of the
platform for the disaster environment and for each function
within the platform. The platform’s ultimate purpose is to
manage the facility against the disaster environment and
includes data collection, preprocessing, and business logic

processing.
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