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(Table 1) Reason for Aircraft on Ground
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5) MTBF(Mean Time Between Failures) :

82

=
24 27|vke =] 93]
‘PBL AloF B2y vt W3 9 /)& So] o

BE7A] F 4 FRo 7 FAR o Q) o] ~

7luhs 007 tE £83E7] flste] 758 Ao
2 Fo9 5 &8 FHY A4 Fol ot

e ‘l': 9}\‘:} <F1gure 2>9] ‘z/“—_h%’ nB

2 E1) 3 H(Fighter Wing)’©] ZZ3E] ‘hasFlight’
& F38 ‘33F7](Flight)E RangeZ 7}A 1L
‘hasFighter’g Z3) <&F7](Flighty ] 391
29 <A E7|(Fighter)E RangeZ 717t} <3
“5—7](F11ght)’% ‘hasPart’ & 53l ‘-3 (Part)’<,
‘hasPBLContract’ & &3]l ‘PBL Al 2KPBL Contract)’
< 247t Range® 7RIt 337] A% HEL
Zh vlgieto] sk Qe 3879 7SHEE
] A

B} el A4 B

O

\3]-. HE7 ](Flghter)’E .‘—ii-‘ﬁﬂ ‘hasDailyStatus’
£ 53 ‘I L A3 (Daily Status)’S 7FA| 2L
H3H(Daily Status)’S ZZJE] ‘hasF-15K’S &
3] ‘F-15K’E 7}zlth 283 F-15K'E “4F7F
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6) JSON-LD(JavaScript Object Notation for Linked Data)



(Figure 1) Schema Structure(detail)
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Aok 4.3 HIO|E| A2
42 STYAQ} OIAEIA 275 9 APS As) T Aot A
=& < 00AF7]9) 2015955 7]F dolH
eEZAE TS U2 JxEH2E E(MTBFE 201058 20169) AH8-3F T} 3F
<Table 2>9} Zt} Zef29} AxE 29 FE A|RE 7} dlolEl o] 37 wjA 2 AHu] 9@ BF
< JEle FHlae 7 dolE gEARZ A 7] A ol tisiAle BHebde E4Z dY
o, JIxHas BEHS AYstis B oz AAHE HolEZ A5t Hstgn). w
T ARAR, I FEHS EF gEAE & 2 &9 dolHE A 4g3tr] sk YA/
[{ "@context":

{  "rdf""http:/fwww.w3.0rg/1999/02/22-rdf-syntax-ns#”,
"rdfs":" http://www.w3.0rg/2000/01/rdf-schema#”,
"xsd”:"http://www.w3.0rg/2001/XMLSchema#”,
"schema":"http://schema.org/”,
owl":"http://www.w3.0rg/2002/07/owl# "},
" @id":"http://localhost/myschema.jsonld/Fighter_Wing”,

"@type":"rdfs:Class”,
"rdfs:label”:"Fighter_Wing"},
{ "@context":

{ "rdf”:"http://www.w3.0rg/1999/02/22-rdf-syntax—ns#”,
"rdfs”:"http://www.w3.0rg/2000/01/rdf-schema#”,
"xsd”:"http://www.w3.0rg/2001/XMLSchema#”,
"schema":"http://schema.org/”,

(Figure 3) (Part of) Schema Code

(Table 2) (Part of) Class & Instance

Class

Instance
Fighter Wing 1 fighter wing, 3 fighter wing, ===+
Flight fighter, cargo, =+
Fighter 215k, kf-16, fa,-++

Daily Status

daily status0101, daily status0102,

F-15K

11010101, 11020101, f11020101, £11020102,

Mission Possibility

possible, impossible

Status Of Flight

depot maintenance, schedule maintenance, unschedule maintenance: -+

84



H
0x
o
T
Hu
A
T
o
_?l
A
olr
09t

OAEHRIYAIAY T2

=
= =X

al st
=

oro
OH

o U HE AL

2715 A 5o HolElE A7te] 58
Zhol Wake Aoln). o]

MAv GAE TES F JES o8-S XA
slejof st} o5 Eo] ‘1W ?‘z}%ﬂ(ﬂlmola}

E2 O =2 <Figure 49 &
Ztztel g7 Adsta G JHsE ol
HE A #7118 & =S AT, o=
w2} <Figure 5>9F o] &3718 7oz 24
= TAT = A%

daily status0301

hasF-15K  hasF-15K hasF-15K

1101080 f11020301 |

[ 11030803

hasMissionP ossibili
4 hasMissionPossibility

hasstatus T e,

impossible | impossible
impossible

depot maintenance

g-nors by PBL |

f-nors by nonPBL

(Figure 4) Daily Status Basis

A1
hasDailyStatus e,
hasDailyStatus
w1 | [ 0,2 | 0303
hashissianPossibility
s g
hasstatus e o
impossible | impossisle

impossible

“depot maintenance

‘g-nors by PBL | f-nors by nonPBL

(Figure 5) Flight Basis

5. 2s2x] IS 28
5.1 QL) Fo|2E 0|83 HoISE

ZERAE 7N R F5H TRy
A+ SQL A& B3l &8o] 7Msditt &

28] 7t ol sgste 7B AEEe T
parsing @ 2P It AE THFEA
%t} <Figure 6>9] ZF Aojo tjgt G &S
g Hw, Aol 3 wlolHE H e
Kl s e

- Ho| {:ooH|#Ete MET] 7|E2?

»>x list{g.query('''Select b where{ex:11_fighter_wing my:hasFig
fter 7bF i tNs={"rdfs" nttps/ e w3 org/2000/01/ rdf —schena
# "owl " hetps S fwew . w3, 0rg/2002/07 fow ", "my" 1 "http: // Tocalhost
Jmyschema. Jsonld/", "ex":"http://waw.example. org/"
[{rdflib, term, URIRef ("http: //www. exanple . org 1,71

. i
- Hel 2:381Y YT EIIE ¥II| FE7

F>> len(list{g.query(' ' 'Select ?¢c where{ex: dally_: status0s0l my:h
asF-15K °c 7c my:hasMissionPossibl ity ex: \moosswb\e} inithNs
={"rdfs" "http:/Amww. w3, org/2000f01/rdf —schema#", "owl"  "hitp: Jiw
W W3 0rg/2002/07/ow|# http //\oca\host/myschema jsonld/"
dex Rt/ dwnw . examule orgf 120D

(Figure 6) Example of Q&A

7) SQL(Structured Query Language) : Hlo]E g 2]o{(DDL)$} tlolH ZZo{(DML)S &3 tloEm|o] 2~ A9

1ol
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> BRI IS (10603, 11231 ) i
Dear commander the %%JD} from 0603 to 1231 is <function 2t&
&%ﬁ at OXOOOOOIFTFSASOEAO>

(Figure 7) Example of Operating Rate
Calculations

A Gt A2 fHesta Fr)H e
=3t e AAAER] NMCSE =24
718F A 2ES T3 akEo] 7hssith SQL H e

A28 s okshs MAZ RS dlast
o 2&EA S 4 “NMCS ForDuration’

>»> NMCSForDurat fon('0603",'1231")
(ear conmander the NMCS from 0603 to 1231 is §.01113516667408

(Figure 8) Example of NMCS Calculations
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AHEAT 71717 10
Mission Success 2
Launch Success 15
Aircraft - Serviceability
o= Aircraft — Mission Success
E-7A Aircraft — Launch Success 30
Aircraft-Down due to Engineering 15
Aircraft-Down Due to DM 15
Aircraft-Down Due to Supply 15
NMCS 25
Mission Capable Supply Delivery 15
RSPs Kits ND 15
= Depot Aircraft Quality 15
F-117
Depot Delivery(Days Late) 15
Delinquent DRS 10
WST Available 5
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Abstract

Construction and Application of Intelligent
Decision Support System through Defense Ontology
- Application example of Air Force Logistics
Situation Management System

Wongi Jo* + Hak-Jin Kim**

The large amount of data that emerges from the initial connection environment of the Fourth
Industrial Revolution is a major factor that distinguishes the Fourth Industrial Revolution from the existing
production environment. This environment has two-sided features that allow it to produce data while using
it. And the data produced so produces another value. Due to the massive scale of data, future information
systems need to process more data in terms of quantities than existing information systems. In addition,
in terms of quality, only a large amount of data, Ability is required. In a small-scale information system,
it is possible for a person to accurately understand the system and obtain the necessary information, but
in a variety of complex systems where it is difficult to understand the system accurately, it becomes
increasingly difficult to acquire the desired information. In other words, more accurate processing of large
amounts of data has become a basic condition for future information systems. This problem related to the
efficient performance of the information system can be solved by building a semantic web which enables
various information processing by expressing the collected data as an ontology that can be understood by
not only people but also computers.

For example, as in most other organizations, IT has been introduced in the military, and most of
the work has been done through information systems. Currently, most of the work is done through
information systems. As existing systems contain increasingly large amounts of data, efforts are needed to
make the system easier to use through its data utilization.

An ontology-based system has a large data semantic network through connection with other systems,
and has a wide range of databases that can be utilized, and has the advantage of searching more precisely
and quickly through relationships between predefined concepts. In this paper, we propose a defense
ontology as a method for effective data management and decision support. In order to judge the
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applicability and effectiveness of the actual system, we reconstructed the existing air force munitions
situation management system as an ontology based system. It is a system constructed to strengthen
management and control of logistics situation of commanders and practitioners by providing real - time
information on maintenance and distribution situation as it becomes difficult to use complicated logistics
information system with large amount of data. Although it is a method to take pre-specified necessary
information from the existing logistics system and display it as a web page, it is also difficult to confirm
this system except for a few specified items in advance, and it is also time-consuming to extend the
additional function if necessary And it is a system composed of category type without search function.
Therefore, it has a disadvantage that it can be easily utilized only when the system is well known as in
the existing system.

The ontology-based logistics situation management system is designed to provide the intuitive
visualization of the complex information of the existing logistics information system through the ontology.
In order to construct the logistics situation management system through the ontology, And the useful
functions such as performance - based logistics support contract management and component dictionary are
further identified and included in the ontology. In order to confirm whether the constructed ontology can
be used for decision support, it is necessary to implement a meaningful analysis function such as calculation
of the utilization rate of the aircraft, inquiry about performance-based military contract, .

Especially, in contrast to building ontology database in ontology study in the past, in this study, time
series data which change value according to time such as the state of aircraft by date are constructed by
ontology, and through the constructed ontology, It is confirmed that it is possible to calculate the utilization
rate based on various criteria as well as the computable utilization rate.

In addition, the data related to performance-based logistics contracts introduced as a new maintenance
method of aircraft and other munitions can be inquired into various contents, and it is easy to calculate
performance indexes used in performance-based logistics contract through reasoning and functions. Of
course, we propose a new performance index that complements the limitations of the currently applied
performance indicators, and calculate it through the ontology, confirming the possibility of using the
constructed ontology.

Finally, it is possible to calculate the failure rate or reliability of each component, including MTBF
data of the selected fault-tolerant item based on the actual part consumption performance. The reliability
of the mission and the reliability of the system are calculated.

In order to confirm the usability of the constructed ontology-based logistics situation management
system, the proposed system through the Technology Acceptance Model (TAM), which is a representative
model for measuring the acceptability of the technology, is more useful and convenient than the existing
system.

Key Words : Ontology, Decision Support System, Logistics situation management system, Performance
Based Logistics, Reliability
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