Raspberry Pi7]HF Node-RedE ©]&-3F Low Cost 275 A H
Al 2=El

A=y - ol -

sytjet

e

i

Development of Low Cost Cloud Server System using Node-Red based

on Raspberry Pi
Zhi-Ming Lin - Yang-weon Lee- Chul-won Kim
Honam University

E-mail : ywlee@honam.ac.kr

AtEEYIY S0t thlet HEA AN FEES HARICR My [gd ER/Jo] EobA]
AL Qo J2u geielo]l AHE &AM HolHE 2ASH] HsiMs 7189 PCot ARSI R
e B2 B0l 2890 & =vddlMe g 22 7HEoR gA 22eE AAEE A5

ol

st7] floiAe @
o & Qe 9ohE AAIET. 2 A|ARI2 Raspberry 2 St=gojQF @ EAAQ] Node-RedE ©]-8-5H0d
st 2t A ARE EEshs RS AQtotal sk BAS AlASH

ABSTRACT

As the application of IoT has diversified, there is a growing need to store information of sensors on servers in real
time. However, building servers and collecting data requires a lot of money to secure existing PCs and storage space.
This paper presents an easy way to build a cloud system at a low cost. This system presents the process of simply
proposing and implementing a cloud system using Raspberry which is open hardware and Node-Red which is open

software.
IIHE
lIoT, Raspberry Pi, Node-Red, Cloud, Open source

.M B EHUI2(IoT)> A, &8 ALE, G0l & & A
o 98M UEYIR AAHo] PuE WYHE
B2 47 Mol 37 SRR meew ol g.go.@gsit oEY P wsh: oz

w0 AA 47} AdERY V122 (2™ 1109 (33 12]9F Zo] B3 shssit
Hel Zp o] 244, xAs, ez, 4 AFEOIE WIS AlF] Ajgho] M&317] olsA=
A’JERAIE 10T, IoP(Internet of People)S &l W 78t 7]45<S =stsloz j3ls|olstct. of 7)o

oigt dEolHE sty AFAs(ADo] HHol  most 5L ?qﬂnd;q Alol7], EAIAT ZHe Al
Blo] oist sliA(Deep Leamning)s EClz AE A @ YEYI si= o
e AFgAolE SAFeEN EASAQ AlE HE wre go]gE AAsY EAMEt= 01599
BAMBIAS AlEste] Ardsige ARt JleR  gw 7%, oixjutez HlolE I

ol 4 Q. 53] ol mitUoA BAUL =2 FHM, ®I, HYst= A U of=ZH oM
AARRICZ HolEE ofg/] 55ty 2L gw 7]&2 s 4 9tk AN Y U EYT V&S
ARstert 2 Bdez gEsith o]Zl9 Hijte] a2 =2 YE golE 2 9Alstl A& & o] 2 9lF]

HE2 AFESQIEY, & ToT2til & £ Q= AFEQl Yoz Absts 71 712AQ @424 HA AR

261



= o = =] =11 o ===
£ YEYIE Sol ALt gHE EFFA,
o = s
NFC, WiFi, §-A2 So] &8& 1 9itt
o HuEs
L s 2 NE B OnLine
At + olole] + Belps
3 IR
e st e T3 )
Befve Serace AKS B n
o s % Hofe!
1 BlojE 28
L, 1% BB 4 523, i
;:rf% AAPEE BY o 28 1 [J]=]
e e OffLine
4 {10l N My ' e = g o L2 Active Aging M4
T8 1. 4xpAdE Y ofe{ctl s

AnyThing

T2 2. AlEelEU Altle] HAYE

Agolx A Bejep Zol 2
38 Holt 7153
SECRIEEREE N
A A S AR} SAIVIAS
axTe ARe FAMoE AYSIUA BE o
oz 23stA Helstn 9
Q

e T
loTRo} 712 Wilo] o2
Moz skt Aok 2
A, RHEN AN 59 A

o

rie

h

3
orre

5 dA4or 713 AHE 2UHY FozA o

43t Al Y]  RAESE S3PF oA ASTH
obd BS(Before Service) i @02 Fgsto] G4
1y A 28 VA= w9 e

— 1 —
g 4 9 @t Aok

()

Il M2 82 DUEZ AXH He

£41 AL8AE 9IR]0] TAglol AA oML B
Ao| Jhsste® ] ¢laiA MAlE fHTe 1
Wol7t goul, E5 Fa ARF U EAR|GdE
ge] BEelo] 97] R oS SATASH: 2
© 0% ofi 90| ol 4£QE W rk et
A o2 sty 9lstel AFRUERS ol 8 &
M2 974 LU AlARS (17 3 Zo] A4
AstAct.

7t B PAlo] Wed MME M
HAE ANAE AAZoz doje 57 Au
B AEdE golo] Feiec Avl Hgsin o
49 do|H: PCL ADIEES Esto] ¥
2 == AAE 9t

e

! 1
sensor. Do Equipment sensor Hase Equipment || sensor Hase Equipment
Station i Station ki Station L
T T

sensor IF sensor Y

(D) @ TN P (( n))@ r:;\Trv

(D)
@ A>

WIF o Hw

==
s s 2
WERFEN
m— s
feh 2 : N
Cloud Server s - ~

Monitoring Dashboard

Intel-Edison Board

!
a8 4. MRS THE

1. ELE} = A—lH-IAlJ\E-II A—|71|

Zopoc MUl A2 YEYT F|ute] Tl
AB|AZ BT AEAol BASIE sk A
OHE 59 AEE0] Aokl HolEE ol&
4 glon] Zatoc Agax|, FAoE HEY
og] Fopo &8E1 Qe Zl&olth o] Y&
AFEQIEYl Fopol e Z 97| ARSI Qlo
Zerecs Solol A2 QY A9 A
4751 9702 olxojolHE WES
£ $2458 ABd oAY Feecs

HollAl= TlolEHo]A, <A
MeR|Zteh, meeF, 7iEAo]
$ol Wee stk olxY Biie

L5517 ML T AZbo]
oA = 478 Z2E o4gEQ
z29 iijﬂﬁ‘“m o]-&5to]
o:]_L]— Iq—O]:o} K4
?JEJEH‘” I
31519 Node-Red &= Node.js 7|§Ff0 2 THS0|X
220 Iy 3200y £ otk wcetn 2ol
L 253 ogeto YEYD 28 mz2 2]
7“‘ T1RE HAA EATE &> Om} Node-Red= [

Jldet e 7x2 240l Hojglrt. Zelg
%71 E*EJrO‘O Node.js oA 5= AREALO]
7 718te] 229 oIiEE Agshr] Hst A
wel gt Z2 95 AAR FLFA]7]= Runtime

by

2

ol
%

S
oo

x>
|6 o mju

rhu
[m

ol gfo, |

R

ol
i%
i

:OlL_"
_O'l

H‘ |‘-| )
P~ ok ofn

boﬁ.ll&%m&“&irloo[nm

. o o2

Fo
e

Node-RED 7]8to]
ZHAR AL EA

aﬂi

-

En(‘i offl

262



o shte] AmEgojo]x At

Node-RED

Browser Ul Runtime

Node.Js

12 5. Node-RED 7+M =

oT HupojAg} Ags AMZ 3 Z2het A
u]A0] Ji-2 9J5HA Node-REDES AR5t /T
oh i Y2 [ 6] Zol A~ Sh=gof
715 =7 Uhed olzle BHapeA oA GUIY
Aoz 52 TEY Nodejs T2 70| RHZ0]A
1% tjufol o] gAfsto] AR 4 Q&S SR

2> ]

RSP

LoV
Al N\ % § 25 1o
a Y o)
=]

ntel Edisor
7 L |
] 7
.
< S
Apply Knowledge
Node-RED

ax
.24
=
Al
of
M
u
=3
£
E
Al
of
Z Run locally Onadevice In the cloud
=]

a2 6. 229E Mo 7= INE

AAZ IBMO] Node-REDE o|&3to] Zatoc
Nl pEst 2ol (13 7)o)Aet Zo] 2
g WEIR P55t 0|22 Nodejs2 WRsto] af
mulelufolo] ] TEAZIY 2ELE AW oA

sHAE .

L
T vty ) — b e T

¥
S e —

P e

(T -
e~ S—

I 7.

$H DUERe g @ e dERolE 7|
oz dAgelon], e gtezols Ak
oA 3t (1 slIM Bl Zat o)
c2olt e T/ HAE 2ax, olo}s,
sp2el2, ojumA apd So= pEstel 9
ofrSo] HopEz SUxoz Lol Fold

Q== Rt

[aoaz ] [ terwiesr zar

[zemton sizax |

of
A}
RF
a

A
m

tag.msg
1S B
FHa

CE]

y
Grea L»{ ECEEE

Il

V. A|AE!D SIELQI0| 718

—

A7 AT BUEY H5 4 %

ol M= G
X ds A"

EITEL OE‘_

Au] A|AEIDO] A= ASHS 95ty

Y= [13 919 2ol ot ZgS

g}
3
+>|

158 2 sl Ak

Istict.

263

RA ot Ax|shel

ot FRole A TEUE
L sl 9stol AEUe] 7lede
LIS

ERpA e
o] gsto] Alxtet

A (o]
Fwe 2

Al

oJ30f 8|5ty



o
ot
<
[
nijo
B
i
]
s

H

a8 9. RMIIXE 2Y YT

[ARED 110 AA] AR BA7IA=9 54 25
= B3t BAVIA= AR 233 BYEE 2
2= AARON HoRes S YWY, 22
= AAEHEZ zd2]ato] & o]&sto
Node-REDE ZAISHA F+AsRATE AA= d5Al
AL A ZYHY 3 &Y Ao Fo] dAst
Al olFolRl Zg =lstgon, £t FiH2t =Y
E{%]E 20% Z_]-7=1 oz o]_?_o-];(]_ﬂ o]© o 3lolg

%t

& AF9IME Node-REDES ©[&5t9 2= ARl 10, 2AT(X[Z 28 AR
MEAIARLS &St FA7]A =0 AlME EA|
sto] JIRoHE IoT7]&2 ©l&ste FHUES

=
MARIO R BURYs: AAHE 15stdc) B References

AAEL B34 7 52 5 o, ®3t A

712 A9 2 Qs Ho] & AAE 7R ! [1] Y.W. Lee, Design of Smart Garden System Using
C}. 5 UubsiQl ElAE 9]xo] qie OJX}AR Particle Filter for Monitoring and Controlling the
o o]at 7AMo| ool B o oA Ta) Plant Cultivation, LNAL vol.10363, pp. 461 - 466.
42 A8t duts BA 2 P2 AREA HYA Springer, Liverpool, 2017.

2 SUAIA T2 S2lo] £7tE 4 ok [2] Y.W. Lee, Implementation of Mutual Localization

of Multi-robot Using Particle Filter, LNCS,
vol.7389, pp. 86 - 94. Springer, Huangsan, 2012.

[3] Y.W. Lee, Development of Remote Monitoring
System of Communication Base Station Using IoT
and Particle Filter Technology, LNCS, vol.10955,
pp- 129 - 135. Springer, Wuhan, 2018.

264





