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Abstract

As the demand of electric vehicles has been increased recently, their related industries are developing. In
particular, the market of electric vehicles charging infrastructure is expanding rapidly and users have much demand
in convenience of electric vehicles charging site. Because an charging site using electric pole of KEPCO can make
use of that installed nearby public parking lots, there are many commercial construction and convenient facilities
near around it. In this situation, users can do shopping or their personal business during charging. In this paper,
we proposed the design of charging platform for electric vehicles to support LBS for users to do shopping or

personal business conveniently.
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ojFo]A 1L girt.
1AM =2 A71AF B SR e S Azl gigk Aol A3
= glon, A7a SE4a&9] S 8 A S
F 2 5ol A7|Abef tiek 87t S7Fgel we), dv)Akel Ao A e AR 27 27 2 okl Qo
HE AFJo] wAsla 9tk o] A7} 7]&0] 2000 SRt A7) 2 24 o=al B Aol Al B AR A Fiat
Eo] AEA Udr|# AgS AT A 11ve tix Il il 2015\9FE Wigte] FoshE FHAMHAE AlZ)
AFo = F2E I Q7] wioltt. 7|} A-E-3tE W Abek A AxHoR A Qlmete] Al Fx7} #sta 9lou,
HlE g] ApAle] whditnt ofEl A e rjedds I 5 A&H oz AATRI} 2718 Aow Ausla 9k B
Aotk A7k e AEE 7] Alstel digh g % = 3, 8 ARE A9 AR BF DL FAANE FEAY B
AW AR A 3] gk ARSI SRR 2Tt ot R < Fste] A7|AF 1000 AE d Ao, o5 T3 F
A sgride] A7 AR HA HT Apge] s SR AWA T& BESIThE AES WStk Ay

" M5 HIHA(F) HE & GIST 7R, ~ H32 @otoldl hxE, ™ M3y SEHisty ~=ZEq|
v HEY MeHIA(F) 7", 3@ GIST A7, ™ Yol Methen stnp u H3|@l GIST Al CHEHZ
This research was supported by Basic Science Research Program through the National Research Foundation of Korea (NRF) funded by the

Ministry of Science, ICT and Future Planning (2017R1E1A1A03070059).
HEAL : 20204 058 102 AT S : 2000 038 162

WAXMR: 2B e-malil : jongwon@gist.ac.kr



for Management

+ tenusty & Cortern Vg )

% Dashboard Service

(Gera Jach |ne

s

Stemage Ulurteret
» B L

1

% Massive Storage Cluster & Al Service

Back-end

= -
s g SRR

4

Front-end

2 Dol she Framewrrd, ' & bosed o by

[

Smart Media Journal / Vol.9, No.1 / ISSN:2287-1322

Stage 1

Stage 2

< EV Charge Services of Stage 1

2020 03
% LBS Services of Stage 2

68

H
o

Ha

mn

Hlu
K
Ko

A =7] gt

=

qog

S
a

Aol a7}

1
Al R A A3 Sk

ke
pa

=
=

FaL 9lom, ofaksheta: i

O]

A7 m SR Q8| Fazab) o)

7F

A8 32 the 5 AHNF olgrl me} 7|5 e A

=

[

=i
=

A7

1

k)
pal

= %‘

=

st

A5} %ol 7 AR

3l

%73
2]

o,

iz

o7
G

2 A7 B A3 S

A

s

iz

o A7) =
sHAl &

9

3 H
45

3

=i
=~
=]
=

)

)

o

p

=

Par=_
==

1718k AH]

o

ATl A A

3] 4

A

=

R

716l A oA

2712k

L

}_

1o

A&

1= 9l

1o
oy

el

il

A

il

2

ol ALgA7}

20
0
Al
ok

S

K

K

ol

0fo

iy
KF-
Rl

K

oy

1= 7%

5|

ok

A

=
=

15+ BI(Business Intelligence)[2]

9 2
3tk o

<]

)

H =
Rl i

[e)
p

|

o 191

o
=3

L
o

Al

wir

3} 2k

Au st g

she

&}

AFNA Als

2l



69

2020 03

Smart Media Journal / Vol.9, No.1 / ISSSN:2287-1322
- oy Aulx

w oA F o oo o H oo W
ﬂﬁﬂ%%w&frﬂ%i
T w N & o]oﬁa}ﬂo - =
= 0 J i -
T g WX &y ¢ i
- o o AW e Mo %o .U\“gﬁ
ol PERD G EN AR T g B x| &
A A T B N i T al §
Rd i A,#ﬂ]ﬂLiﬂlmWﬂu% S 0%
e L rewlie”w
< o 3 o S o
o < NE e RS W o o o
— ok RS ﬂﬁﬂdﬂﬂlbt ™
__M_L R | e z
oo ol N T o z
2F cEipkziiec ¥
wd B C L AT Ty ¢
K- R B S
= ]L,Ll;atﬂﬂﬁgﬂﬂoqﬂ_rm &
. A TR :
n/_. N ~ ‘_‘_Ll vJIﬂAI M
e ﬁufm_ﬂmrlgil%dl. =
md iy N o Mo &
M T ERR S oy 2
KES LA Lmw T g
EA Lt cwaﬂum_lywm‘._ﬂ_rmﬂLl,ﬂll 2
FUX T EgT TR T -
X % odo 4 o X Koo om
Mo = fm B oW o B oK R X
o B ERT BT ®AT B RNETHRTT oAl oM R R B N g XK
L RP LI EEREY Ry e T Ra Taxwier mrEALT
TR EpRAT LT g Tg R v80%L faerla
g DX T e T o T LW o o T E MMy WEYRYY
T 8o kbR g% Sy T M AT wom ) q o oo BT
L B ET WMo R N S S oo o ®X of I e X = T o
2 g g Kooy~ N T o T = Y =) o =
EEd Ve rw o ypral o o W PR o T N R o4 LR
P2 ew LT BT dpy el WX e aEpe LTI
ﬂmﬂwﬂ:ﬂﬂﬂ%Q%WLm_xﬁ%@omHmﬁmx%u ._.ﬁA___ TRy -F T ﬂwnwﬁeﬁ%ﬂ
H 28 =% o w = N T Mo BK T 7o — — N o= G B %
JWﬂﬂ?,?xﬂW&%ﬂz}ﬂa_nb%mﬂ%z o g TeRIrTLoeroPe
oy o mLLILI,mﬂMoLOATAymEﬂo_]ikﬂ ™ — 1 = %QL}MQL}ﬂL_zFﬂorML%ﬁoq
%%b.ﬁﬁﬁ%ﬂ@%é%ﬂﬂwﬂmeg%_é@ 2T T O (A
RO B o oo - it T T N A L)
EﬁwxMMXLXWJﬂiMMWﬂMWVWoM%‘ULLﬂo&oﬂ ._.Algm ._wym édlZLmﬂﬂZLﬂﬂAﬂ_Eaﬂm%LmﬁzJ
T —_ =) — o ; m o= B = r o —~ N - X
PP TR ENE oyl e g FIRT L L g EndaePHTe N R
TR PR TER X T g T RW 5 o ZeNmE Td 8F w5
e DB e TR L Yo T B S pm mwgra ® N2 T g F oo
Nl E LY aPE R IR T hEpey HE T Fadgy By pTEw0
B s N o B Ho g 2 = o = T 5o L iy g — o o —
- Y = N = i oy — < X W N 2 o W T o
%%ﬂmzﬂ;rﬂa.xmwa_ﬂuﬂﬂaﬁﬁﬂa : o ErsxnalgwBaevaw
e ,ﬂﬂiegz[%mﬂ%%ﬂ%ﬁ = = fﬁﬂﬁg71ﬂ¢mﬂem%
Pozm e lMaw®d ) grd T ot < Ao 2 W ® . =B IR o =
> L e B 0% R oo B2 ¥ ) o g T oaE ° moe
TG ORI eR LUK e d s R TR R B oo Hl oo w oW
B Mo ™ H T dTF BB KT T TR T AN E



70 2020 03

Smart Media Journal / Vol.9, No.1 / ISSN:2287-1322

© N8 ALEE

+ NBT Fhe
-
- HiA oY 18y

RE L]

R
+ 2R B
+ 9% gojg| g

e
Station

At

FHyE

AppHEE B9
38 e+l A HE

o 523
4T
2 Adg g sigtion 25
3 A O}EE- 54214490 08

— EEER

LT

o ME: 32T

Itermet L g ﬂgﬁ . W B
3 . 31 33m
. 3233

2. A712 AL TAY LBS AH[ X

Front-end @2 9] AR 2 2Ho]A] 20| 4=
Z49 AR A AUl 2 AFE Dt A
A g g2 2ol wiE o] & FH 2 AwF

g3tol iElelE FHske Aoz F47)e) 0
o] AF 7 M3k of sl R ZHA|ZFo] 4~5A4]
oleldt Aol M, A% FAol AP E B
7 RUHT A5 9 LBS 7]uke] theek A
% Qlojof dul, 19 5% ol sl WU AHEA, F%
B3 AU 2E 98 ABAsge] PR

Ajkske A 7IHE M|z A= 471X} ik %’4 ‘1 i

E
)
ofy
)
2R

rlr

=
o
o S

o

j=d)
E=)

3

P
ko

1)’_‘>L
2 N
2 M
» 0o

!

[
[
o ol
Rt

)

-
1o
T
QA
g 1S
M ez
xR
o o

o

Mok
i)
M
1x
re
oo
41
o
_‘.‘1_1,
m
f
=
_O(
_V‘\'L
o
=3
o
ol
=
~N
L
tlo
3

4
gAY AR T FHL T
P gus AR

o
B o
I
Jalts)
o
fru
X

(e}
B
&
it

> (A

o r|

= = —10 oﬁ
N Y
N

wore

4 =

F 1. 7t5X| HlolEHo]A FEE OfAl

AA | MEAFFH AR AR 7H5A
AQAAE 1
uj g 2 Bl 8
CH2EH 5
O XA —
T Dujgﬁj 3
Ei% <
002 SA/AA] FU]%@*]% 4

-T-UH*}—CF G°“ A
oMl E 1+1oWlE— K3p% 1

302 EAFE-MAAH 7
TE 15%EJNFE-L=H 5

00=




Smart Media Journal / Vol.9, No.1 / ISSSN:2287-1322 2020 03 71

g 10G switch
- “
-~ . 7
an o Y HHHH ,
( » — \ tH =nn.. ?/
MH|A Mg - ] ] [ l
' ( Convergence Micro (" Convergence Micro Convergence Micro ( Convergence Micro
=4 2|X| MH|A Cloud Node 01 Cloud Node 02 Cloud Node 03 Cloud Node 04
| — =
= YPXFATEHE: N7 XD Container [ LXD Container LXD Container| | LXD Container LXD Container| | LXD Container LXD Container | LXD Container,
(Cephnode01) || (MXNet node01) (Ceph node02) || (MXNet n (Ceph node03) || (MXNet node03) (Ceph node04) || (MXNet node04)
OfE o S AR R | Ubuntu 1804 8} ‘ Ubuntu 1804 ‘ Ubuntu 1804 @ | Ubuntu 1804 ]
T T - (= _ (= _ T -
~BEEEUY 7 , 2 @) * @ao | * a0 * @
= el =i =l
A (W CEw | O
HW Node01 HW Node02 HW Node03 HW Node04
L /4

a7 7. 2E2|X[et IS K| 50| g&E
ofo|2z Z2heE Q=Z2tel JHEE

heorsair

St offA|

RAM: 16GB*4 <----

. 10G*2 <
NIC: 10G*2 _, CPU: Intel Core

i9-7940X

-=-» GPU: RTX 2080*1

L - SSD: 512GB*1

V. Metst= ®7[A S ZSUF2

—_ =
a2l 8. olo|aR E2RE QZEfe| HW ZZ EERY
Back-end AH[A A A

Back-end Al 80| 7ol 4= a4 Anl szt 477 WA, weolE £7 9 BAL SIS tew B 2Eg
ZAA2H] 998 93 YA RE ATy} 24 SYEE9] Aok Al 225 A HFE AZE SDS(Software
AE o= AT BIZ 9% vlgoly 47 2 24 ad1 Defined Storage[5]) 73S o] &3le] AAsIGoH, th&ak
dZ 758 Aweth 1Ao7 7hzte] A Z2 A 2E ) BAF 2B A SZek=s @ A~ Cephl6lS Bg6He] 7t
< ARE gHRE 2 AT, A FHAA 2 SATHT, 8], /Mt ~Ee]A] dZeh=s 54 wido] F5
wAg doleig B FUNLAe 0 R el A A oo TEIT SR A IR el Al
Fabl A 240 A1 BANANES £ g e L oo AN ST ET WA S 7 L
GRol SHE Fal MAOIEE TR, B W AE s ey e Blodk R S AL TR el

e BN o 1Y TS UEY BA ~EYA Qdue
TR AN R S KA WA AZIIE o) o el 4 9 ool Aot 2Ean SWE
spll fek wH SR ol B4 oF ARE AL L )
Al SI% it BI% B8 & At FrlHoR e B4 2504 Azl AgAs e

T A7) FAA LR ES] dARE v a9 £/ 01932 AFA AN 2EFA A Ht = 0T A% 7|ule] 7
i e e e A A N Dl aiaw} g1g%50] §3 CDA 7]
Fe Auj 2 B FRE ATst] A s Hldely e Al B2 Z# 99 A(Connected Data Architecture-based
TEN ¥ AR #1324, AFAT VS 5% dF Al Serv1ces[10])«] Xﬂ etk H/W QlZe} vlejaz Zehg-=
9 Al2e AE Bxel 97 A7 BIE AFdelo fek olg B talden a7 88 Actel: vlolam I
AalMe A8 ALES ATatr] A A" =] A Zgte] HW Z2EEYS ekt
AR FEol $HHom ool Aok gt B AT Abeks Bt ~EAS) AFAS] §

1 &%
npolA® Feh¢Es violdz AELA FEAEYG



72 2020 03

Smart Media Journal / Vol.9, No.1 / ISSN:2287-1322

GPU 28 4H=Z FAH vlo]az 2~EZA FH2HE
QEA2 Cephol AXHo] WdolE A% 7|es Fdst=
Bad w=go Htelw, GPU F#AHE Theano[11],
Torch[12], Caffe[13], TensorFlow[14], MXNet[15, 16] %5}

e BN ZAYY AT A AFAF AW R4S

Akl shutel AFHE ol 7HEE 71%el 9kl Ceph
o] AAy ~EgA sMdetE wEo} FAT 2t art
AA g 7ske w=rh Adste] $Eak doh g AlaE
untu 18045 A Aske] LXDI[17] 7Hds}
Adata glom, Jad Qdzele s a9 9

2,
rir
Ho
o
N
2
t
=

Performance Comparasion of Micro Cloud Infrastructure

14 -\
/{Eﬁ;ﬁ/ | Ay zps70797 D i T
T B 12 spor9uss
s 77 spseo1st 77 speoseas
2
I e N R
4 8998933
_asepz0ss B 715888 |y 8:6144206)y 87604 7601
I117029
s
| azguszaces |_magsiossos
64373850 [ es436219931
A e o \ £.1376509005
2
o
1 2 3 B 5 o 7 s s 10
B el 53470 —i—intel NUC 788096 —intel 87840

[El

a2l 9. ojo|z 2 E2RE o=Zz2le| M5 HAE Zut

B2 2245} Q34 50] $H vholam ekt ol
2e}E Apgs) Aejold Jwkoz g2y 2zte] v
A2 vholas Fehgr wEsh Axete] AFY A0S EY
(Pooling) 2 #Hero2M AFY A4 B84 %3}
qengen Atas 2RdA%} ATA o] §EH viol
a2 Fe9s Qzee TEHeka el A4 934
PN o) E Bo] B btk 30 2 ATk 9% 2
o] FHE QmebolA] Welole $A, AgA%F WY A%
24, 293 A7 A GG oF A2 BIE AFsHaA

VL Z B

A712F Bigo]l FAstEWA, A7)A S Azl tigd

st Qk 2 RN E @A) AFE ol &3
Al =

AerstE 54 EWF-2 Front-end G 9] 270¢] AJu]~
glo] x| ¢k Back-end @Fo| AH|& ZEo|AR TAHG
H| 2 Zgo]d 1S M|k FH Al A
FRHE A7) A #EE Aul2g, $d ZUEY, 3
o, Al 71%e T& TR, AHl2 2 oA 204
= @ AFE o1& AV)AF A FAHSR LBS A

25 AFstazt stk AekstE LBS Au|2o e A7)

Eal
X

i
i

57l T .

3ode AR F3S FE WHolHE 54 ¥ 24w
A A E T Az o Fo] 7k ol S H Y
tiolefell JAEAT 7]uke] At e GA]o] 5 A Bl
FEE 7ldstaA gk FFole Atd AAE vEow
T F9F R AHEES THstaL, AA 758 e A
FE o83 AVA AL A8 F UYY HEES 73
g Aot}

REFERENCES

4 o5 WA FAE

LA

(1] S=dg AL, “dF52
E3EUH 3 1020180052943, =
A=} 2018.05.09

[2] BI, Business Intelligence, https://en.wikipedia.org/
wiki/ Business_intelligence (accessed Mar.,, 6,
2020).

[3] LBS, Location-hased Service, https://enwikipedia.
org/wiki/Location-based_service (accessed Mar, 6,
2020).

[4] dlo]glmtold, https://en. wikipedia.org/wiki/Data_
mining (accessed Mar. 6, 2020).

[5] SDS, Software Defined Storage, https://en.
wikipedia.org/wiki/Software-defined_storage
(accessed Mar., 6, 2020).

[6] Ceph, https://ceph.io/ (accessed Mar. 6, 2020).

[71 =9, ubd, AEE AF9 “Abyss Storage
Cluster 714¥Fe] DatalLake Frameworke] 47" =
rlEnjfjol iy ATA, Als, 9-15%, 2018 3¢



Smart Media Journal / Vol.9, No.1 / ISSSN:2287-1322

2020 03 73

(8] AW, &M, w4, AHE AEY, “Abyss
Storage Cluster 7]¥F Datalake Framework2|
Connected Date Architecture /i 24 2 H=
2nlEnjrjol Yy A|7A, A3%, 57-63%, 20184
9¢

9] A, 2, e, “SE5= GY/EE/AA &
EgA9 FIAES 3t AZEO Ao 2E
YA As AA BEY AA 2 39 2rlERH
ofAy ATA, A45, 09-16%, 2018 12¢¥

[10] ==, A o449 AF9, “Connected Data
Architecture 70'd9] g8 F3F Al AH|~ ot
AA 2pfergolAy ATA, A4E, 30-36%,
20183 12¢¥

[11] Theano, http://deeplearning.net/software/theano/
(accessed Mar., 6, 2020).

[12] Torch, http://torch.ch/ (accessed March 6, 2020).

[13] Caffe, https://caffe.berkeleyvision.org/ (accessed
Mar., 6, 2020).

[14] TensorFlow, https.//www.tensorflow.org/ (accessed
March 6, 2020).

[15] MXNet, https://mxnet.apache.org/ (accessed
Mar., 6, 2020).

[16] AMHE 2, “MXNetS &-83 A4 &5
At E ek,  ISBN:978-89-6849-596-0,
2019.02.20.

[17] LXD, https://linuxcontainers.org/lxd/introduction/
(accessed Mar., 6, 2020).

(18] =2k, &4, ojd=, B A, A¥E HEY,
A&, “Conceptual Validation of Distributed
Edge Clusters with Al Framework Support for
Intelligent Weather Data Processing,” SMA
2019 2019.12.06.

E\u
3
An)
b o
Lo
-
‘e
-
4z
=
s

20127 AA) Al 2(F) 3ol AL

<FHAFEoE AR B IDS, Neural Network, Cloud
Computing, VoIP, NFC, &% ~EZ#A 7|& 5>

zZG (™

o
o
[0

2004 o
[e)

20124
2018 A ohsta

2019 (F°)okolAl o .

<Fgy ek s WA, Yejole], AR, 2rhER>

He s (543 )

19973 T st A1 F2 8t
AAL 4.

20133 AGtHElal AAHEA vl 4.

199111719971 Z2FICT(F) A+,

19983~ A EEUgn AZE ]
st3} R alge,

CAREQIEMYL, 1S A, $& SW>

19954 Aeietan At s 24,
19994 Aojekn HArsls AAL 24,
200541 el A AFs} w24l

| (o] 3patAh)
| 20199784 AE ) 79

2007 <lstei sl FE g w g skt
& SPIAL
2008 Skl 5rE gt AAAAL
2010 Asoiehal 1 FAPAA
HRARS- 2
2010 = ojeha JRARY AT A
AP

Al
’

a4 dlolErtolyd, s FHITH
Febe-= A4 E, 0T, 2E8A4] A=

AN
N
&)
>,
Sh
& O
9
o
f
i)
1=
ao
I



74 2020 03 Smart Media Journal / Vol.9, No.1 / ISSN:2287-1322

19973 University of  Southern
California 17 ZxF,

19991 Technology Consultant for
VProtect Systems Inc..

20005 Technology Consultant for
Southern California Division
of InterVideo Inc..

2001 FFHsrled A7) A5
S L,

20197 A} Felrledl Al v

<FAAlEok Al Future Internet, SDN & NFV, SDI>





