Journal of Digital Convergence ISSN 2713—6434 / eISSN 2713—6442

Vol. 19. No. 8, pp. 241-247, 2021 https://doi.org/10.14400/JDC.2021.19.8.241
AV ATE B 2LE AE ZAFe AH S 918
Fz 2

)

b
AR ITEEAAT R 2w, AN ARFNT Y 20

Reference Model for the Service of Smart City Platform through
Case Study

Young Soo Kim!, Hyung—Jin Mun®*
'Assistant Professor, Department of IT Convergence, Hansei University
ZAssistant Professor, Department of Information & Communication Engineering, Sungkyul University

& o BN Gad 02 RAEEE QA AU ¥ oD DA 2 B ) §i1 2viS e 7A
sk N 2= EstE) AU

AFol ANSH 71N 7%= AR <]
sta 7@ bsd /15H w H) )
o] = B EARE A 5 wA
Az A g ele) o o)A}
4w n) 15H 87 g

R

3, Zehr A, o delE 2 Aol gel A %4 ae WFe

27 ARG} 2ehE AY E & 2E

2AE HAs) A 7154

Aol Bg3ha. EAF AT 2ehE AE] TES Hd KmEslo] 29
FE 1%e Austn Ageks selseg AT,

o
N
h~
n}ﬂ
1o
N
OW >

Abstract As a way to solve the side effects of urban development, a smart city with information and
communication technology converges in the city is being built. For this, a smart city platform should
support the development and integration of smart city services. Therefore, the underlying technology
and the functional and non—functional requirements that the smart platform must support were
analyzed. As a result of this, we classified the Internet of Things, cloud computing, big data and
cyber—physical systems into four categories as the underlying technologies supported by the smart city
platform, and derived the functional and non—functional requirements that can be implemented and the
reference model of the smart city platform. The reference model of the smart city platform is used for
decision—making on investment in infrastructure technology and the development scope of services
according to functional or non—functional requirements to solve specific city problems for city managers.
It provides platform developers with guidelines to identify and determine the functional and non—functional

requirements and implementation technologies of software platforms for building smart cities.
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Table 2. Functional requirements for Smart City Platform
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Fig. 1. Reference Model for Smart City Platform

7 74

ﬂ
SE
=
[
ﬁ
oY
o
_E
o
—
oX,
k:o
P>
rir
_>L
=0
r‘—>':"
T>‘:4

S b
o & rlo it

¢

gloj= =A] 0T MEYAE sk }%
Al AlA A ﬁ%oﬂomﬂr ZPE anE
et A2 mjEY ol EHEol oﬂﬁalﬂlol
38 Au|=E Hesto] may A 2=e] AA] A7

Solel 3 *}% A% Teale] T

L°ﬂ
q

e, 74 2 A0 22 A]1S gl e ’\]
E] ZE 2% 299 BigData Management: &
9] B dolHE #elahs Baolth =AM 3t
AL EHFNA A HlolHE A JE
t}. o= Alo] A Atel 2ntE Al P2k PSS
o 78 Q& oFEste] AutE AH ofEE| Ao S
ZpakaL w23t Aol A Algshs A dHlolE ok

T3

s



A ATE B 2vkE AE EREC) AW AE 9T Fx 29 245

AE Aqu) =S AFREFO wA) Auk AR} ARg AR =
6] S QI e A ARE cfEeel

& AL R S Yk FohEe) vE 74 2
5\_‘{— A Hol Al AR B D AT 849
& oY 7 ¥ Ve A 8t Abe Al|lEof 'k

Fig. 2+ & 2N
Hdlold], IoT, E¢h-= #3749, CPSY 7= 7|5 &
7 4391 A1 A2 sk Aol Rl

88 wolr, Foee w% E9FL APL T A
M2 gelE Bo 9% Hel 9asE Ak

—BigData = Internetof Things = Cloud Computing cPs

Data Management

Definition of a city

Model App Run-time

Software Engineering

WSN Management
Tools

Service Management Data Processing

Data Access API

Fig. 2. Relationship between Implementation Technology
and Functional Requirements

Fig. 3= AvkEAE] S35 =3 2do] 714
=]
RS

dlolH, ToT, E2H9-&= AFH, CPSe] 7|2}

—BigData  —— Internetof Things ~ —— Cloud Computing cPs

Adaptation

16
ia

Configurability 7 interoperability

Availability Scalability

Extensibility Security and Privacy

Context-Awareness

Fig. 3. Relationship between Implementation Technology
and Non—Functional Requirements

cbe AE] BY9E P2 mHe] TH /) B @
At peise] g o 4 ek FeHE PHY
<)

o). 45584 1 dlolE o} 0TS AMgeh: FAE
A AT A0 E AJE] RIS e
Ho] =93t A} sfaslof & A A= o

o ol
E] PEjolh. T wAR 7bg 2o] 189 ) AR
ZPEo] x| YafoF 5= Thksk A| Bl ]~ on_éZ_‘:q

Aol 8 AR g o] AAele). thmAle] Be g,
A8, HlolE] 2 A= el W FaHe] F2
@ A7AAA S Bt

5. A&

ICTe] = ~nlE AR AF B ~ntE AJE| 9}
ro- A A 23stE S ke A7) o] FolA| AL
TH20]. Z=PFE AJE = EAZIREAAE L A A H] 2]
gow Awo], ¥ 7| ARE Stk
¥ A= 2vtE AJE EHFA A 2 7FeE o
AAH| 2] 228 B BRA 2RI S A7 B = A
ojt}. @A, ZARLEAE = FEe} AlE AEA] 55 T4
o7 k] 415 Foltk ~nkE AJE ZHES 20084
8 FEHET T BH-FA 1 AFA ks AlAst
U—Eco City T@E=HE= 7dsto] 2F 2o Ba 3}
Qo wE B AR A Fo 1A =z 3ol gk
=7t U]U]ﬂ "a’xéolﬂk Lk FEIEH-oA Eu

oY [ 0 m“

bt

A, 71

”C‘ﬂi s Oﬂﬁ]*iﬂ]" JH?']X]O] *‘:’]'E’\]E] THEAE
< Jiste] 20221370 AR A BgE o gorh A
APHEAT DL oneM2M 3% [oT &S 431 o
olf 31H EHES Y FolH, S AbEAldT A
A2 Festo] mAlo] A AA S A|dshs ~rtE

A BYPES s ook

P AT FUATE Bafo] 2vhE AE] EYE
A3 LFAGE AL 71E e AE] E
Fo| §YL B 2vbE AE] BB FE NS %
Fata /)& 2ok A EPE v)a B
vhE AE) E9E B wee] A9 VSR AR SlEY



|

o flo

ool o wlole) ZYE
QU AR 4 s
o

S A 7Ee /\F%a‘

AT ol 5

gk Qs Adsh=d| o] 83 4 a1, A A A=
1] oy ¢ ZERe-E AFES fJElA o
sto] o]y 2 Ajn] 2ol Hst] 9lEl “PEH °ok«] o]
o] 2EZX| e} Y EY A QxEeto) thsl Fx} 24 st
T Ut

ZHLEAE] SHHEFO
ZAEZNA 71 Hol 185 A
Y M2M Communications % Semantic WebTJr 2ol
AR ZPZoAT s B4 HH o2 A= VER
ZPEY 712 Bd A 94 EFER] X9k )
o= wl$- Fadld = vk &5 B =AY 34
At71EE 1S AlRIe] ghe] AS P B
ol 3ol ZdslE AntE AJE] SHF iz 2dle] )

Mol P AT A &Eoof

REFERENCES

[1] H. M. Kang & K.T. Hwang.(2018). Analysis of Research

Trends of Cyber Physical System(CPS) in the
Manufacturing Industry. Informatization Policy, 25(3),
3—28.

DOI : 10.22693/NIAIP.2018.25.3.003

[2] A. Caragliu, C. Del Bo & P. Nijkamp.(2011). Smart
cities in europe. J. Urban Technol 18(2), 65—82.

[3] K.H. Y00.(2017). Effective visualization methods for a
manufacturing big data system. Journal of the Korean
Data And Information Science Society, 28(6), 1301—1311.
DOI : 10.7465/jkdi.2017.28.6.1301

[4] K. Tei & L. Gurgen.(2014). ClouT: Cloud of things for
empowering the citizen clout in smart cities. /n
Proceedings of the 2014 I[EEE World Forum on
Internet of Things (WF—IoT'14). IEEE, 369—370.

[5] L. Sanchez, L. Munoz, J. A. Galache, P. Sotres, J. R
Santana, V. Gutierrez, R. Ramdhany, A. Gluhak, S.
Krco, E. Theodoridis & P. (2014).
SmartSantander: IoT experimentation over a smart
city testbed. Computer Networ.. 61, .217—238.

Dennis.

[6] A. Zanella, N. Bui, A. Castellani, L. Vangelista & M.

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Zorzi.(2014).. Internet of things for smart cities. /EEE
Internet of Things journal, 1(1), 22—32.

P. Ballon, J. Glidden, P. Kranas, A. Menychtas, S.
Ruston & S. V. D. Graaf. (2011). Is there a need for a
cloud platform for european smart cities? /n
eChallenges e—2011 Conference Proceedings, IIMC
International Information Management Corporation,
1-7.

J. A. Galache, T. Yonezawa, L. Gurgen, D. Pavia, M.
Grella & H. Maeomichi. (2014). Clout: Leveraging
cloud computing techniques for improving
management of massive iot data. In 2014 IEEE 7th
International Conference on Service —Oriented
Computing and Applications, 324—327.

A. Elmangoush, H. Coskun, S. Wahle & T.
Magedanz.(2013). Design aspects for a reference M2M
communication  platform  for smart cities. /n
Proceedings of the 2013 9th International Conference
on Innovations in Information Technology (IIT°13).
IEEE, 204—209.

R. Petrolo, V. Loscri & N. Mitton. (2014). Towards a
cloud of things smart city. [EEE COMSOC MMTC
E-Letter, 9(5).

C. Wu, D. Birch, D. Silva, C.H. Lee, O. Tsinalis & Y.
Guo.(2014). Concinnity: A generic platform for big
sensor data applications. /EEE Cloud Computing. 1(2),
42-50.

M. Bain. (2014). Sentilo—Sensor and Actuator Platform
for smart Cities, Retr. Febr, 20.

K. Takahashi, S. Yamamoto, A. Okushi, S. Matsumoto
& M. Nakamura. (2012). Design and implementation
of service API for large—scale house log in smart city

cloud. In Proceedings of the 2012 I[EEE 4th
International  Conference on  Cloud  Computing
Technology —and Science (CloudCom’12). IEEE,
815—820.

B. Cheng, S. Longo, F. Cirillo, M. Bauer & E. Kovacs.
(2015). Building a big data platform for smart cities:
Experience and lessons from santander. In 2015 IEEE
International  Congress on Big Data (BigData
Congress’15).IEEE, 592—599.

S. Thornton. (2013). Chicago’s WindyGrid: Taking
Situational Awareness to a New Level. Data Smart City
Solutions.

G. Anastasi, M. Antonelli, A. Bechini, S. Brienza, E.
D’Andrea, D. De Guglielmo, P. Ducange, B. Lazzerini,
F. Marcelloni & A. Segatori. (2013). Urban and social
sensing for sustainable mobility in smart cities. In
Proceedings of the Sustainable Internet and ICT for
Sustainability (Sustainl/T’13), IEEE, 1—4.

Y. W. Lee & S.W. Rho. (2010). U—city portal for smart
ubiquitous middleware. In Proceedings of the 2010
The 12th International Conference on Advanced
Communication Technology (ICACT’10), 1, 609—613.

W. Apolinarski, U. Igbal & J. X. Parreira. (2014). The



e A7E B 20pE AE TE] A

[>

=

=

GAMBAS middleware and SDK for smart city
applications. /n Proceedings of the 2014 IEEE
International Conference on Pervasive Computing and
Commumnications Workshops (PERCOM'14). IEEE, 117—122.

[19] F. J. Villanueva, M. J. Santofimia, D. Villa, J. Barba &

J. C. Lopez. (2013). Civitas: The smart city middleware,
from sensors to big data. /n Proceedings of the 2013
7th International Conference on Innovative Mobile
and Internet Services in Ubiquitous Computing
(IMIS’13). IEEE, 445—450.

[20] B. M. Seo. (2019). A Study on the Establishment of

Platform for Smart Campus Ecosystem. Journal of
Industrial Convergence, 17(3), 39—49.

A 9 4=(Young—Soo Kim) raskl

- 2003 89 : =gt Y1 7] st
b G Eat= R 2N )

20201 92 ~ &A : AL [T
A<

o
N
kY
ok
Q_‘('
_\:‘_I‘
|
_{

- E—Mail : experkim@gmail.com

3] 2 (Hyung—Jin Mun) PR

20084 29 FEOEAL HAAA LS
(o] 8HakAL)

<2017 3¢9 ~ €A - AAdEn A
HEAEsah 2

- BAEOE AR ERN MEY T Bl

BEDEER

- E—Mail : jinmun@gmail.com





