95 298 (Building Operation) & S AI22] (FM) 0flA12] D121 (Machine Learning) 2i80f 243t 212 nsar el srgstasot |EEG—_

4% 2%(Building Operation) X S-X|2t2|(FM)ojA{2] o{l2{'d
(Machine Learning) &-80i| 2t$t £|2 H158F I EH4d3} 4ol

=Aol
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AEZs ALY S0l REZoE ARH dstka ofd A JEE o A=Al thet 22 Atsel @A &dst

CL oA 2E =7 AANRS AT QIO BRhFE S Al HOW7IA] AH H A} Sk

Ar517] A AEFEQOA AlAeL QIEYl HHE g8t Ant

E g IZ2HEE U6 on AdEL AHRE 450 2. 28

Z AIER A FRERY Aol AFVIALRE B A

1SS PN SH FAOTE RS UAE 6 2.1 9 EE

T FAIZ HAH L HIAE nlold Vjeg g8t AnE 1) HAlZL IR

Y (smart building) 71} AHZAL 419 Y& 37t 2 AR 01T HIOJEE 7[HIORE dh= HAlHd e A =

(workplace management) ¥ E Zl&l 0T}, 71K 2 BR2EC}HBishop, 2006). 8F 7HK] BFHE o =81 IKF
Shi= M0t A HolH ] At 253t 82 274t

1. M2 (labeD)O] AlZE]0], 017 HOJHE sh5cr Maleld 2d
2 MHslo] 2R 0] YEERls i 58 glolu =

TIA| oU R A OlitslErA HiE & 28% 71 Y 2% i A8 ol E3dhe Alk=8kE(supervised learning)OICE THE

O] ARI5tal Q= 7Hedl, AR O R Bt uilE Kol & SUIRIZ &= AH (label) g LHFA] 2ot X|=8k50] E7Fs

ZE 31 AN R AR AAE it 2HY TARITN § st HOJHE Hiszsl A9 Holg7)e] %ol #1835}

£7%]0] 1] & QICHAbergel et al, (clustering)sh= HIX| =385 (unsupervised learning)O] QL

A9 SREO] TiFE AL
2020). SHAIEL, O HA] Ak Al EdTto] obd Y AFEAE L o] & 501, et |99 8 7HAEHSS 7IHe s 11X
9] BEEL SEAIAOL 517]0], ClOJHE 7IHHe = Kt o] A9l A= Eeke FE Q] 7H g ol SatA L BorRIe 1

Al GEH0IHA] AFEAL Aol 1HEQl Y& I8t 9 O] AFlE eh56t & M= ARRIO] ZOFKIQIX] 11 O]QIA]
AHEEol QTHECE 2y 29 B #E] dPEolA Thst & olEg mj Atgoh= BHA0] Alizsksol, ZHH|Ae] AH
79| tolE7} wgtol = E-total, oSt Ay, SlEld (label)7} $10] HIS=ot AZAQF AHZ0] Wil OJHA|E 25+
W 22 T sz 5 A1 Eoko] His] KA (FM) 4o Shi= 2Tt o] Hiszeh 49 HlolH e 2% W AL
olAE HAIHY (machine learning) 71& E80] EHs gol= 210] HIX|esk50Ith E5t mileld Rds Mgt

Al O|FORIA] = AFolth HAlHY 7le2 71E9 Hol o5 HE ARBEE HolHC S40) et thE

= SalElE b
HE 7|02 ] o SHE Z2A A ASSPIA] 289 T30 FHsEEE HOFHRE o] YugES HAES
SHA &80| 7ksotiE 9y ] B 29A] o8 71e9 1L AR dalE|SE FOMA ARSEllof St
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2) dIM 7|8 CfO|E{2t A2 o] HE

FAREI(EM) F99] HolHZ= A= AHIE Aofstal of
X AF2S #2lske AlIAEQ Building Management
System (BMS)/ Building Automation System (BAS)/
Building Energy Management System (BEMS)OIA 7215
= AA HojE|t 9] RAIHS B ] &s =10l
Computerized Maintenance Management System (CMMS),
Computer Aided Facility Management (CAFM), Integrated
Workplace Management System IWMS)OIA] 8 E= A
A 4= HolH S0] rt f19] 7% o= FE Al
Alg Sdll olE B FASKIAIAL she Aot 19 BHAE
QR HOJHEO| AEEL) 11 &, IAE(EA) g8 23
stal Aglct mileld alejEe Aeeto] sksARICE M
Aleld HEo| dss 246t Zddsh] fleise mAly

B %

A& KIA0] QHEICE

0|E E01, BMS/BAS/BEMSE 2% AH](Heating, Ventila-
tion, and Air Conditioning (HVAC)), A7], ZH E& A|0]
St= 2O R HH o] §E%01 AojE QsiAl QA &
Al AIA, 255 ALK, OISR AIA, ORI (-17]) 4H]
2 A H 52 €80t 29 olUX] At |
gol 7], 35, AtE =45 59 1Y FHE +Hoto] M=
& dde ARl & uf sig 19| x| AkgEE ol&
& 2 4= ATHDuncan et al, 2014). T2 o2, 2HS 29
SHHA] THRECS] WY E0] AlRPEE WL ks AREO]
AP AEE 0] QO] WesHA |- ARVt ZFsoREALE
Qs Al7]0] ZsotA] Zot AFEgAS] AE QIS = E
L7} BIHGICE O] AR AFSANSY] TR SFAITIA] &
Stal 2 Qo o4 AFE7HA] Wlsk=t] 01& 7H45H]
LIl QA AR MM FH, AW 25, OJ4ISHER: AA FH
£ 1510 Aroom) ¥ ALE 3fHES EAstal AO=9)
AHEE ol &ato] | - 7hs AIREO] AR 0] mAldd e
Sall 7FsstHMamidi et al, 2012). O OIUX] ALSE %
49 A AREAF TEREE =0l= Gt ATt SRR
OflIR] AbE1} Hedsto] FESEQ1 HHAlo] AlEe|o]dat
HEA 59 BAEHO] JAUAT HAlEY La1e|Eo
B2 Tiet HolH e}t 7 e Solo] o] AFEE o529
BEEE 7150 % #O0]=t AT} (Rai et al, 2019). Ol=
Y o 4R AR FA S ZHOA Haldd H&89] HQ4
2 AAFSITY

Z4

0z o

3) MY 7|2HHO|E HAl2{do HE

AlAol Slelf +RE= HlolH Qlole FARE] Z2THS
At&ot= RA9 g=1t HIE S0l 7|55 = CMMSe}
IWMS tlole] Eot on] QA AHgE 4= Atk CMMSe}
[WMS £~ZE9QJ01E Salf 27t A 28 & B 59 &
Ale] s Te]al oflat7kK] ThkskA #el7} 7Fssitt. ol
2ot 2ZEQOoA %= FAIES BlOJH, oA A
g dlol, T12ia ¥y FRE &gato] 2Y9] Mol 7]
H|&(life cycle cost) BA40] DAL ATHGao et al, 2019).
HAIEO] 2a1E]E & sl Ths WA EE(multi-layer
perceptron)g 7|HOE Sh= S| O] AFEEYIOH, A
29| OIHA (gross square feet), W -} o4X] AR, &
g ARSEA, T2]5l AKS ¢IHo] Aol 7] HIgof 7]ojst
= 72 QAE BRI SHRIT oJEA Atz o107l
YRS Hilgld LielEe &8al7|7F &0lsto] oixy
7] B2 A7} O|FOARIOU RAIRES 50| 7|5H
HRES BAF AHZ HI7E3) Ho] Qa1 AFEAFE0] Y
St= oAl ZH|A ] B 1719 59 2R HolE 7}
Eetdeto] dithst tlolE7E 71550 S0l Etokal
SRR & E8E o] @A ZRUATHAhmed et al,, 2017).

i RAES Z2EAAE Hestetal 71E0] Erich=
HoIH 9] &8 Jots AAIG A CMMSE Sdfl 71SE &
A H< 855 HolE & HIAE tloldy HAHY 7es &
go10] Z} &=0| sigoh= Oler 7Hale] IEE Also=
AEsl= RIS JJEGIATIKIE 1) (Hong et al, 2020).
tlolEe] ERe BAuE s wail delshA & = A=
Lo1F7] wiEo] "Holtt olE S01, ] AlEfo
Hrtls HE e AFs0R BFolo] 7158t AR it

=A Aelstal godE &
A

= Q6 ol&
Q5 ciekst G771 ZelE]o] ICHHunt et al, 2005; Pyon
et al, 2011). 29 ALEAIS] HE2Ql Eot 24t HIOE=
- 71557 ti2o] £ 719Hrule based)] AFSSE HA]
O] ZsHA Fal, SAlo] 2E W9l trst Aldat &
Has @ ZHAIe] e EXE PFRE Aglshs 2EAHER
I ARERDOl SJeiAl e Yeo] PEkstAl O]FFOIRIA] &l
QUCh O] 2 O|RE HAEES 7[HIOZ FHJH HoH9]
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g 2% (Building Operation) & SAI22| (FM) A2 D121 (Machine Leamning) {80 243t 2

wo k WO Desc Type  |Problem Code|Craft Facility = Lak
51702-2019) ISYE MAIN ROOM 202 TGO WARM P 5A 19 ISVE [ANNEX) Description el
THERE 15 A LOCKING DROR CONCEALING A CUT OFF
VALVE THAT HAS BEEN TORM FROM THE WALL AND SINK Data #1 | ISYE MAIN ROOM TOO 05A (Too hot)
51529-2019)I5 STOPPED LIP P 1 MRDC WARM
THERE 1S A LOCKING DOOR CONCEALING A CUT OFF
VALVE THAT HAS BEEN TORN FRON THE WALL AND SINK
51529.2019)I5 STORPED LD P 4 MADC
Data #2 | IBB ROOM LEAK IN CEILING 05C [AC Leak)
REPAIR DISH RM FAUCET 53940135102
WEST VILLAGE PLEASE ISSUE WORK ORDER 10 REPAIR » REFER TO EMAIL PHOTO
SINK IN DISH RCOM AT WEST VILLAGE. THE SINK WILL
51536-2019 NOT SHUT OFF. P 18 4 W CAMPUS DINING Data #3 | EBBROOM TOO COLD 03B (Too Cold)
51538-2019 REPLACE CEILING TILE N TECH REC P 108 10 §TU CTR- REC
ISYE MAIN-REPLACE CEILING TILES IN RODM 448 AND
51563-2019/4250 P 100 10 ISYE [ANNEX)
LOVE BUILDING CLOGGED URINALIN 2ND FLOOR MSE Data #4 | IBB PRL WATER LEAK —
5IDE PLEASE UNCLOG. THERE'S CURRENTLY A GRAY TRASH ?-
51600-2013 BAG OVER THE URINAL P 44 4 MRDC I (New) EMERGENCY
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