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Provision of Responsive Web User Interface Service for Wireless
Router Network Setting in IoT Home Hubs and Devices
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o] odubzlolr}, B E=follAE 7Hgo] A=dsla w52l WiFi system on chip (SoC)el4] AM&A17} <47 ToT
A5 FH7]ol A<43H=4] hypertext markup language version 5 (HTMLS), IoT oriented representational state
transfer (REST) protocol, Inline JavaScript, document object model (DOM) = Inline cascading style sheets
(CSS)E o]83t uhgs ) AREAl ejdlo] 2~ Au|~ AlF wbgS ARk o] WhH-E IoT Al28lE FA3=H
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ABSTRACT

Internet of things (IoT) devices are connected to the internet and communicate with servers. It is common to
use the raspberry platform, which consists of high-end WiFi, hardware and software to obtain information from
sensors attached to objects. In this paper, the user can easily connect the IoT device to the router in the WiFi
system on chip (SoC). We propose a method for providing a responsive web user interface service using
hypertext markup language version 5 (HTMLS), IoT oriented representational state transfer (REST) protocol,
Inline JavaScript, document object model(DOM), and Inline cascading style sheets (CSS). This method has the
advantage of providing a user-friendly interface at a minimum cost in configuring an IoT system, and can be an

optimal device design method for controllers and sensors for artificial intelligence (AI) IoT services.

¢ First Author : Soongsil University Department of Smart System Software, jwshon@ssu.ac.kr, A3]<]
Corresponding Author : Soongsil University Department of Telecommunication Engineering, omnu@ssu.ac.kr, %J3]¢1
F=rHE 1 201911-289-D-RU, Received November 7, 2019; Revised November 22, 2019; Accepted December 2, 2019

368

www.dbpia.co.kr



/10T & 38 2 AAA 74 Fh7] VeSS AAS 913 183 S AR} Qe o] An| 2 Al Wy

I.M E

Al AE AR QlEldle] AjRE 71EEA,
Al v Eg] =9} st = Z2Ax e} 22 E 7]
Z7] 71l WelE Rl slek Algls 7] S
A sleglojel Az el S FAslaL 7]l vt
£ #HA] A2RE FE3l=d] ofegoe] sk A
T 7hssAl vl-S HASAAA FA8 &
4745 aresliof gk wEbA IoT Al~glellA ARg-3t
o]~ AwF lell Aleke] glar 71Ae] A3
of k. WiFi SoC 2 A7 4 Azl B2 v]4=}
A7e] Q=R gk AJakE o] TpAe] A|E sl
#22| AFAE ARElE Yl A28 7432 10T A,
IoT FEE 2% A5 A4 o] 58 -5 wide
area network (WAN) <5 sllo} sh=t], Z7]ol| &
$719] service set identifier (SSID)<} password =
716} AAS shedl oledfe] wol WhAgch 7H4o)
Z23}aL [oT sh=golz wo] AM-%l& WiFi SoC,
9. 12 Ak QlE(Ylel] of=] 71A] QlE|H|o]~ vy
o ARG Hefgh ARgAE 87 7eS TEke
o] ojzizo] ik

FHo Hefgk AMEAF 87 75 FlEe 2
Alekel sl=do] ekzme]glo] S o]&3le] WAN A
4 Al F57] SSID9} password 5 7]} A8 £3}
o] A2 HE 7)15-& FaIsta ol Fe] F2F
WS JoT A %=E IoT 3]E7} wireless access
point (WAP)Z £xlsflof sl=d] 2h=wlg]glo]el4]
access point (AP) =5 XA ul Fx}sh= Wiy
o] Lk ALEAPL Ao The- ek 4
w2 ERzElge] 25 Evidel ASSia
hostapd ZT{ol|x] AP REZ 9|3t Bxlgt ~97lEE
sk A s w4 SR ekt
1:1 A& 4= 9lr) obA] A= SSIDS} password &
ARE3le] oA VIESa el ~3RE A ue
= station (STA) =2 WANe|| A& o} 2 4
APl A&3llo} ghr) o]zjgh 7|52 & ol UFA=

2l 1. WiFi SoC
Fig. 1. WiFi SoC

IoT A=] 5= IoT 327} IE Ul Al A ollA
= 293k 7]5ol)

Auk ARSALE 21%E 9 ARSAF QlEHo) 2~ 75
JARke] El=ge], RzE|dgololA] ToT A=t
IoT 3|85 Fsh= 71 4% AZ¥o] 23 BFQ
g sl=dloje} sz Ede] 7o) gl I

el 7] ARIsa A o] Ao
v 2e =7]9] WiFi SoCellx] AREA7} €497 ToT
A5 Tl ALshs Au|ag Algsh=t]l WiFi
AP ®Eol|A] HTMLS, IoT oriented REST protocol,
Inline JavaScript, DOM 2 Inline CSSE ©]|-8g+ 1t
53 ) ARSA} QlEfelo] 2~ Fxt v} 71eks] WiFi
STA ZE2 AFsh= WS svigt

. oi7HHA

IoT Alz=ell AlA] ZAfol 4] Al SER-5 A
B2 B A 947 PAEY] 2tk A 84
Q] ToT ¢} IoT §| M EF3E TR eZs A4
afok sku] 74Ao] vl Melsol = FeAdo] diF
=2 g)r}. standalone oA Q3 7% vF &
217 SlaiAE ARl aE E4A) Aleslka Shgo)
7Fsgt dlolele} oWl E FAle] =2 ) Alojr} 3
23}

2.1 ARk StESlof Ef=H[2]uto]

TIoT Al2=dlel] ol ARg== 1. 29 IAlF 3t
9o ef=mE]sleli= 32bit A= 64bit micro
controller unit (MCU), -85 142 9% ojmg]
a2]x A4 WiFi ZEZ A= 9lrh

ARk ARGARE 917 Q) AR} lEjHlo] 2~ V]S T
H 28l 39 nzEe] Aol HaslthWeb
servers= AT E ]9} sl=go]g FEEC =9
ol aAteke] elzmg]slo]r}t dadhe, A Edo]
+ Linux operating system (OS), File system, Web

27 2. A elieie] we
Fig. 2. High spec. raspberry pi board

369

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences "20-02 Vol.45 No.02

WAS (Web Application Server)
(" WebServer ) ‘Web Container
D8 -
Request | | endequest s server Connection
Client toContainer |, ) Database
Response (dynamic
(browser, Transfer result processing)
\obile app) to dlient
A\ J

2| 3. Web server2} web application server (WAP)
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Set Default.

Read Data :
1234567890
Connection Failed.

AP Mode Activated.

AP IP : 192.168.4.1

Please connect to this address.
-- AP mode --
Dmotion,112708726 \

default,12345678

- ~ nput by Touch Keyboard and
ress Reset Button Press Update Button
\!Read Data : Dmotion,11270726
—» 123-STA mode—
2, Network 9Z 83
Connected to Dmotion
IP address:192.168.0.83
mDNS responder started
HTTP Server started

3EO0

33 9. 2%} WiFi SoC A< A3 w|AA]
Fig. 9. Secondary WiFi SoC connection message
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String WebServicel ="\
<IDOCTYPE html>\
<html>\
<head>\
<meta charset="UTF-8' />\
<title>1st Web Service</title>\
<script>\
document.addEventListener('DOMConténtLoadgd’, () == {\
document.getElementByld{ update').addEventListener('click’, function(}{\
fetch('/update’, {\
method: 'POST"\
headers: { 'Content-Type': 'application/json’ },\
body: JSON.stringify({\
ssid: document.getElementByld("ssid"|.value,\
pw: document.getElementByld('passivord').value\

Rest Protocol

document.getElementByld('reset').add=ventListener("click’, function(){\
fetch('/reset’, {method: 'GET'});\
i\
n
<[script>\
</head>\

Inline Java Script for ISON Data Exchange

<body>
<body style='background: steelblue'>\
<div style="margin: 48px auto; padding: 24px;\
display: flex; flex-direction: column;\
background: white' id="main">\
<h1 style="align-self: center'>Settings</h1>\
<div style="margin-top: 12px'>\
<label style="display: inline-block; margin: 3px 0; font-size: 24px;\
width: 240px; text-align: right' for="ssid">88ID: </label>\
<input type="text' name="ssid' id="ssid" style="width: 360px;\
font-size: 20px; margin: 12px 12px’ value=\
</div=\

<div style="margin-top: 12px'>\
<label style="display: inline-block; margin: 3px 0; font-size: 2dpx; \
width: 240px; text-align: right’ for="password'>Password: </label>\
<input type="password’ name="password" id="password"
style="width: 360px; font-size: 20px; margin: 12px 12px’ value=\
</div=\

<div style="align-self: center; margin-top: 24px">\
<button type='button’ id="update' style='font-size: 24px;\,
padding: 12px 24px; border-radius: 6px;
background: green; color: white'>Update</button>\
<button type='button" id="reset’ style="font-size: 24px;padding: 12px 24px;\
border-radius: 6px; background: green; color: white'>Reset</button>\

<[div=\

\

<fdiv=y
<fbody=\
</html>"

2! 10. Inline JavaScript, Inline CSS ¥ HTML 57} &
Zld 2 HFHE 124 <] AR]s

Fig. 10. Primary web service converted to string with
Inline JavaScript, Inline CSS and HTMLS
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E 1. High end embedded 3t=e12} WiFi SoC 2ES| A5 2 714 v|x
Table 1. Performance and price comparison of high end embedded hardware and WiFi SoC module
H/W Spec. High End embedded WiFi SoC module
Low/High Raspberry Pi Zero Raspberry Pi3B ESP-8266 ESP-32
CPU Clock 1G 1.2G 80M 160M
ROM micro-SD micro-SD 512Kb 16Mb
RAM 1Gb 2Gb 160Kb 512Kb
Boot Time 15~70 sec 15~70 sec <lsec <lsec
WiFi AP/STA mode %3+ A|7F 15~70 sec 15~70 sec 3 sec 3 sec
AR AR 100~240mA (5V) 100~350mA (5V) 0.5~200mA (3.3V) | 0.5~200mA (3.3V)
T4 7H4 >$5 >$35 >$0.9 >$1.2
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