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ABSTRACT

A Ontology-Based Decision Support Model for Developing
Green Remodeling Plan

Ji Hyun Suh

Advisor : Prof. Cho Kyu-man, Ph.D.
Depar tment of Architectural Engineering
Graduate School of Chosun University

Green remodeling projects are being activated to improve the energy performance of
old buildings. However, the construction industry is having difficulty sharing
knowledge and data management due to differentiated work and wide knowledge gap
between stakeholders. Therefore, before performing green remodeling, an objective
decision-making method that proposes technology is needed. In this study, an

ontology-based model is proposed to support the green remodeling plan. Ontology
collects various information existing on the web. Information is expressed and
inferred in a human way of thinking to derive results. As a result, accurate

data-based information can be searched and differences in interpretation according

to individual evaluation can be reduced.

The research progress is as follows. Data is classified by collecting information
on old buildings through the building register. The classified data is divided into
standard module, core module, and condition module. The module is determined by
grasping the effect of the collected data on energy performance improvement. Next,
data relationships are organized through Protégé and converted into ontology. The

converted information is stored on the web and searched within metadata.

In order to verify the usability of the developed model, a search was conducted for

_VI_

Collection @ chosun



cases where actual green remodeling was performed. As a result, data that were
remodeled to the grade desired by the user were derived. The result data can be
selected according to the needs of stakeholders participating in the project and

the green remodeling project can be carried out.

Through the model proposed in this study, an information group that can collect the
results of green remodeling was formed, so there is no omission of information.
Continuous updates are possible because information collection and retrieval are
possible through ontology. As a result, more efficient and economical green
remodeling technology search will be possible through the developed process, and
the most reasonable alternative can be selected by applying it appropriately to the

user's environment .
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HRUACH. = 2= M2 dg= UEtWH= 2= owl:Thing, HAME otLiE =X He
ggs LEtW= X2 owl:NothingOICH 2cdiA= SciA 2o 2HE USW &2
=2 HEoH 2AHYS S HE.

® rdf:subClassOf : ME ZeHA(HZS
® owl:equivalentClass : SO} 2tH 9
® owl:disjointWith : HHEF 2HC2 HQ|

2)2 e

X~ O|
= =

OE S0 ‘st of e 2E2XNE HHS0HH, SN 8wt I8 HHE O85Y
ot ScHAZ HESHC. stwot JHN 42 st M, AtgEst, Sgst, =
SOl QUCH. £t sM2 HeEHn n&E, A2 DAJAD H(FF) A2 22 ot
? HE2Z TAl st LIHAA =0, UsHE 542 0232 SHAze HESEt
V¥ owl:Thing

V¥ Student

» Junior_Student
» Senior_Student
v Staff

v Non Teaching
» Supporting
» House_Keeping
» Administrative
» Maintenance
V¥ Teacher
V¥ School

» Govt
» Private
wSubject
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e

I
he 2
ol @

X2t OIoIe gt
owl :DatatypeProperty)O|Ct.

HE

24

Ct.

TZMHElE COE ZZMEl 2+e

2+
=

D NE ZZ2IHE
St

rdf

® owl

:subClassOf
‘equivalentClass :
o2

® owl:inverseOf :

GlAl2
JI=35H0|

‘admits’
2l ROF A0t Of
SHEICH. ODIA
2.

OIS QE

| o A

=

=2,

=
—rlg

Holg
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XH(Description)E Soll

Holgh = QUL
= ol
t(Maintenance)
2 UL,

LIS

JH

-/

>

™ un

ZHHOICH. (Disjoint With)’ A
XH(Administrative)= SXl2tel

HH 2t SIH2AHE HE

—

-
=

e

S0l ZZIHEI(Property)E Hootd ZeHANAM
2H
M Z=ZIHEI(Object Property, owl:0ObjectProperty),

Jlsotes

otLt= A2 24l

= Bl

=
Property,

Eltl= & S5t AL,

HI0IH = =2IHEl(Data

SHE H St

2
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Wwowl :topObjectProperty

» admits (Student admits School)

» employs (Maintenance employs School)

» learns (Student learns Subject)

» teaches(Teacher teaches Student)

S22 ZHA2 MM ZZMHEIDF 4YHStAX ot= AR HOIEHE 2SE3t= Ol0]
B Z2HEIJF U}ACH. HIIMl= M Fost MOt JtXl= ASHC! OI0IH &80l =
2HCH OIE S0 std0l st S=8 EM(JoinedoN), & BS(stafflD), S B
S(StudentID)2t 22 AE0l QUCH. OIOIE Z2HEI= Ch2k 201 ESEC.

Wwowl :topDataProperty

» joinedON
»stafflD
» student D

et 22 oW ScHAF ZZHEIN CHet 2 HeJt 22 & 0l &0t A
(Individual)E oISt 24 WLZ HXE Fsitie HS SHAZQ A0 X
SIHEIS HOLL JHMe s2ds Hlol= X F IJHNZ Ul QABHAZ A=)
IZIHEl g2 ot A2 OWLlIA=E ScHAU ZZ2WHEIE AMSot= HAIE HH
ScA0 SotsEXl, HE Z2HEIE JHX=X JI=ot JHME E2dt= 22 20I8
Ct. = Q12t0] e14] Jisét 2E Xt& (Resource) EXWE Jl=dt= 2d0| ROFOILD, ROF
£ HEE ZE 2t9 901 20 MEZA, SAM 2HESZ gt XS HIES=Z
FE£ dote A0l 2= 2 XICH0)

ROFE Sofl HIOIEHE H&otl, 282X 2 2012 Jt& 229 ROFE HAHAIFA 2
0IE ROHSIYUOH AtEX= E0AM AFE X2 2Z0l X= E2E ot EE At
et ZHMs 8is £ QICH. SPARQL(Simple Protocol and ROF Query Language)2 At
40) Z&Q1, ROF/OWLEl HXISHES 0188 Z2H RE=ZX AAYE RED 80 28 AR NS,

HAICHE W skl (2010).

-2 -
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of ZHEIRACH. Ol SPARQLOII Z<2lotJl fIoiA= CIOIE It
tsotCh. 0l MHIAE Soff &0l =Mot= GIolH

J
dldicte A0l JtsoldCh. O] ZA4 242 JI/FE a2 ot &
A

ah 2 ZFME A" =
A0l Ot AP X 288t 2101 JIete] HM4 AIAZO0ID] HEo 28=, =340
22 EZ& ZO0H0A 201 JIB JA Al =2 SZECH) | O3 <8 5= SPARILS
2 Z5t ROF CIOIE ZAM0i1 Chet XAl Z2NASE HdHEO, SN HOIHE A2sat
ot0d OIOIEHE XHMISHH A8dte =H22Z ROFIL AIEEIC. U822 REZXE S
st OHE & 2t AAIDF Jisotth. WS Soff OIoIE 28 2HE Jl=ote UE X

Uiet 2= & AISHCH SPARALS Soll 2&f0l EMote 2& UIOIE e SAAH 24401 It
S3GtCH42),

41) SEM, UstE &2 GUIE 018 AIGHE & JIBF SPARAL Z o MAN 28 AR, HANHE W

42) BT 01012 EE & A2 “XIAICH &0 XAl siad|= AME &” | S2AH 2015, p35
- 27 -
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ROFOIl 2Idf Mi=&te
CIDIE =01 B0l A=
230l 2ol H2ELCH,

AOFE ZEE Holg

CIOIES] EbRY, 23 B0 CHof
o=z SIDIE =3 8iH 08
FA b9 AN I Z0lai&CH

2o CIolE S

SPAROL

HEcAHE

s M2
DF CHOIE 0l
= AN St}

SPA

=]

w5

18 5 SPARQLES AtE8h ROF CIOIEIOl CHet B4 ZTZANA

_28_

Collection @ chosun



22X =S 2ZoIUCHH, 018 Itz ZMsS AAISIH AIEXIL |t &
HE S =S80, 0IE Sl ‘Protége’ T 2E0CIRULCEH. Protégées == XE AL
ZotW XAt 28 ZZ2#E F4g = U= &+ E MEX HARUEIN HB6t=
P2 QLE AA ZHEOIL Protégé’ = ABHEE OHSHOIM ZHAE Java JIBHS 2
SE2X OCIHOICH. = &2 Soil AFZXS MEANAM M 2o 30| Jisst 2=
ZXE 2ol AL E(Import)otd =

ro
o
]
Hu
bl
1

2EZANE 2oL LIH MUb(Jena) T2MEQSl AL20l ‘Apache Jena Fuseki’ S

HYS AMBCL At JUCE YA AIBX

ol

Soll oW =2 = & 2 AH A

P &8s 8 MEE HAHd 8 2t 2HE BHECH. O2 <18 6>2 Protégél

AE 490t fet JE0ICH. Protégé GIAIE &EYot)| o 222 st et &8

BE 22 2EZXE =0 T2 HAE UHEHUHRULCE.

43) HMS 01012 E=a oA “TAMO 2 XA Mol s#HAI|ls AIHE &7 | S2A, 2015
pp.150
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dolg &2l 2 [ stn B2 2E27 HEA
L I LY
f 1
! [
! oM. =2DI (Jena) L 1
(=] HAHN H
a3 Hel 2' | (@A, &4, WA 24) a4 a |
| I
o e e e e e e e e L R D T AT T (R T v 4
gl 6 2K J|BH St A A|AEI X
ProtégeE Soll ¥48t 2EZ K= W0l U LIES €2 HEAE PEE 210]
Ct. O MEAMNAM M2 3otD, =20 =IOt = OO0EHE M&EGH| fdiMd= 2
sH&N 2EZXE 0 S20teCH. 0] &2 Sol H&EA LH =Hot= GI0IE o
et HMs £8is 4 QICH. HMs 28 HE2IAH0IEQ SPARQLS Asiahd| <l
Apache Jena FusekiE &St Apache Jena Fuseki= <& 7>2F 20| ZFES2 &
d IETEESE Soll A&AIZILD, http://localhost:3030/2 Sl MHE AIEE %= U

Collection @ chosun
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08 7899 ZESZEE S5t Fuseki Server &3

HYy TETEE Sol MHE A 8i5H ‘Apache Jena Fuseki’ S

set eIyl HOolXIo &% JisoiCh, 0 =20|12 Edl AIEgXs

10| Ql&otRE &OIJF Jbsallh. Apache Jena Fusekil  “Query’

ol HEes dME &= U, 02 =0 RickOlcts &Mol st

ANCHH  ‘Query’ EHOI FFE I oA Jisst s 201 ¢8sto
- 3‘] -
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SELECT 7NAME 7?DATE
WHERE

{ ?STUDENT TABLE:ADMITS ?NAME.
?NAME TABLE:JOINEDON 7DATE.

g ZUE AHIEY, [SELECT] P22 Soil AZXIF 20X St= &4o 018
[PNAME] St TH[?DATE]E ZEOISHCH. ZOI8H OIOIES fIXIE I o <WHERE> +
2 AME&tt. &4 0l dIoIH2 RAXI= [TABLE:ADMITS]IOIA, &8t Y=
{TABLE:JOINEDON}OIIA &S == QUCH. &AJI9 LIS SPARALUIE 4009 ZHo| g4l =
SELECT, CONSTRUCT, ASK, DESCRIBEZ =R EICh 0l 4JtX EO| &Alo| ROIHS +S
<HE 559 [t

H 5 SPARQL 9| 28
zo| B =1 27
hXIst JHEREEH NRE _
SELECT B9k 010 OHXI = 3t
LEO| gts AMBIL
XIS JNE22EH =S _
CONSTRUCT _ _ ROF Jf=
JeHES MA BT
ASK X=X HEE 20 2g g
XIS JHE22EH =S
DESCRIBE Lol 2ok JlEs =S ROF Jf=
=P
- 32 -
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OIAIOIA AFEE [SELECT] E2 ZME JHZZ2H XFE L& 22 Mo
flol ArZ2El= FA0ICH 0 EAls &80ol0 OIole 28 HES +"&tCh. Apache
Jena Fuseki OlAl SPARQLS & &gt 2it= <8 8>t 20

&~ (& U O localhiost3030/dataset htmi?tab LR ol

Apache A
E{j\n};kj # £ dataset ©f manage datasets @ help ::';’L': 6
Dataset:  /pra -
@ query X upload files & edit & info
SPARQL query
To try out some SPARCL queries against the selected dataset. enter your query here.
I Selection of classes
FREFIXES
df rdfs owl xsd [+]
SPARGL ENDPOINT CONTENT TYPE (SELECT) CONTENT TYPE (GRAPH
{pralguery JSON w Turtle v
& >
L]
CUERY RESULTS
kol Raw Response *
Showing 1 to 1 of 1 entries Search: | Show 100 | entries
NAME & DATE g
1 table:rick "2020-02-15T09:00:00"xsd dateTime
Showing 1to 1 of 1 entries
x2J12 S8 Zo| 2

& 8 Apache Jena Fuseki

N  —
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49 0000000 2 & M2 l198] rRe | 2 | 6 | 1 | 14,106.00 573.99
50 002 M2[1995] rRe | 4 | 2 | 3 | 1,844.28 5,851.30
51 000044 440+ old [ 182 |oitx] 5 | 2 | 1 161.35 584.53
52 002/ D2 M2 [1991] rc | 3 | 4 | 1 | 15,490.24 229.13
53| ooAmmM3E® | AJI[1990] Re | 2 | 3 | - 531.66 4,653.64
54 0000002 & & M= l20t0] Re [ 2 | 13 | 1 | 33,191.43 818.64
55 | 00000ZAF a4E® |2 [1996] RC | 3 | 2 | - | 2,678.00 13,500. 18
56 000 X+ Mz 1985 rRe | 1 | 3 | 1 | 1,241.00 2,096.70
57 00SAIR L 221983 rRc | 2 | 3 | 1 | 1,019.10 962.95
58 00817 == [1998] RC | 2 | 3 | 1 | 1,868.00 1,105.80
59 0000002 & 2011987 re | 1 | 3 | 1 | 2,279.20 1,469. 14
60 00001 2! 2012002 RC | 3 | 5 | 1 | 15,420.47 467.70
61| o000 mst=xz |[2® 18| rRc | 3 | 3 | 1 | 3559.63 6,112.51
62| 000 mastse [ [1984] RC | 3 | 3 | 1 | 1,948.77 2,914.52
63 000 0 B4 241988 RC | 2 | 3 | 1 | 1,477.76 1,378.22
64 0z H 241997 re | 2 | 5 | 1 | 9,773.46 1,308.40
65 | 00000 M@mists | &F[1995| RC | 3 | 4 | 1 | 6,241.49 4,626.30
66 | 000000 GI4XIS | Za|1999| RC | 5 | 5 | - | 2,007.60 3,924.90
67 000HIHE Mek|1995] Re | 5 | 5 | 1 | 1,795.80 1,538.50
68 000 BI 4 Mek[1995] Re | 1 | 2 | 1 576.08 2,021.80
69 00AtEY ®ek[1993] Re | 5 | 11 | 1 | 13,943.16 539.40
70 | 0000 FSIME | =a[1993] RC | 1 | 3 | 1 847.80 4,557.00
» QUMHAL=1, YPAIL=2, DRUT/SNALE=3, 25/F3AL=4, BSFe-
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