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Abstract

Sensor application systems for remote monitoring and control

are required, such as the

establishment of databases and IoT service servers, to process data being transmitted and received

through radio communication modules, controllers and gateways. This paper designs and implements

database server, 10T service server, data processing middleware and IoT management system for IoT

based services based on the controllers, communication modules and gateway middleware platform
developed. For this, we firstly define the specification of the data packet and control code for the
information classification of the sensor application system, and also design and implement the

database as a separate server for data protection and efficient management. In addition, we design

and implement the IoT management system so that functions such as status information verification,

control and modification of operating environment information of remote sensor application systems

are carried out.

The implemented system can lead to efficient operation and reduced management costs of sensor

application systems through site status analysis, setting operational information, and remote control

and management.

» Keyword: Sensor application system, loT based monitoring and control, Middleware, loT management system

[. Introduction

AN SEAN 2RSS Tt X Faet 4 dlolHe o
Fo Qlate] [oT 7|9k Mul2g &3 944 BUHY 4 A
o7159] Aol FEH o g Lk o2 AN SEAI
B3} 22 [oT 7|0k AH| =52 34 dloje 9] #3, A%,
g, &85 g Auz= el DB7F AeHow oy
[1.2], |59 A%} FAEN W, AEZY D Ao Ego|
HlEge]l ZAF 59 715 HEe] Adg Tkl vhddt &

A

20 dlolElE ool PSS A2 k(131
W AU 20] A TS S 0T Hul2 A
=7 wlolE B AClENolE Bato] £41- 17510l DB A

At [3,4], 0T TelAl 29025 Alo] HlolHE 41
Hafol 85 AclEele]2 Falol AN 3841289 Alof/]5
FARL5], AHERE 208 S4ulEs g 9%

g

o o

58 a7 91 DB [0T Al Aplol e 27 o
TPsshes wuel ANE FEGORM(36,11, HelAst BE
4 ooz RUEY % A2 $9T 5 UES Frk
R AolEele], AESH, IoT A2 Anl 2
0T #eIA=8 ol 455 olHEe #4, 474, A2

[oT 7]k Au|~2 gate] B4A oz a1 HE dojE e

* First Author: Yon-Sik Lee, Corresponding Author: Young-Chae Mun
*Yon-Sik Lee (yslee@kunsan.ac.kr), School of Computer Information and Communication Engineering, Kunsan

National University

**Young-Chae Mun (ycmun@naver.com), Hailight Co., Jeonju, Korea

* Received: 2018. 12. 24, Revised: 2019. 01. 28, Accepted: 2019. 01. 28.

* This research was supported by Basic Science Research Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Education (018R1D1A1B07051045)



96 Journal of The Korea Society of Computer and Information

Il. Design key points of loT-based services

2.1 Packet protocol for data transfer
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Table 1. Packet protocol for data transmission
tem | SDT | Date | Conp | C°™°' | pata | EoT
code
Size
1 14 1 1 2~1 1
(byte) 0 6
Type int char char char char int
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Table 2. SDT and EDT code table

Table 3. Classification of the control code

el Description

code
Control code for identifying all and part of the data

EVENT
measured on the controller

GET Control code to obtain configuration information for
the requested controller from the administrator

SET Control code for changing controller configuration
information by administrator

cMD Control code for administrator to send sensor
application system control commands to the controller
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2.2 Database
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Value SDT/EDT Description

0x02 SDT Notifies the start of data transfer from
the controller

0x03 EDT Notifies the end of data transfer from
the controller

0x04 C_SDT Notifies the start of data transfer from
the customer

0x05 C_EDT Notifies the end of data transfer from
the customer
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Fig. 1. Diagram of database relationship model



Design and Implementation of Data Processing Middleware

and Management System for [oT based Services 97

2.3 Data processing middleware
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Fig. 2. Roles and features of data processing middleware

dlole} Aj] WS aleliz Ao Eslolst 10T #elAl gl
A% delEE B4l AN S8A2890) 54 dolE:
dlole] )30 Bz Fiate] DB Aeka Aol vlolei
39 Fel2EE wgss AclEdold] A%Un B 0T
P24 Qole] AESee] B ZUE HolEE &
AT A%, 83 Y AEB dole g Y- 1% vl

2
A7k 04 ARE BAY 5 YES e,

[Il. Design and implementation

3.1 Implementation of database server and
data processing middleware
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Fig. 3. Flow chart for data processing and store
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Table 4. Database server implementation environment Zl A~ ServerMaimoA vEYolE A3
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V. Experimental results

4.1 Experiment on the operation of loT service
server
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Fig. 7. Screen for data acquisition and controller control
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