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ABSTRACT

A variety of measures in various fields, buildings, factories, offices, supermarkets, etc. through
a sensor installed for energy savings and user convenience are transmitted and received by the
cloud server. Also, this kind of sensor service increases considering the user’s convenience. In
this paper, we research a variety of meter data linkage between oracle database and time series
database, and data analysis.

7=
IoT Hulol, oA RUE Y A2=Hl, AAZE AALD doleulo]2, oA Azt

.M 2

A= odyA AgEFo] FolA 1, HA
Azl Wig #Aol EEWA AyA Aiel] OpenTSDB
g A77F ] o] FoA L Uk YA =
HEE R dge A dvee AN, FARNE, oL 7epBE 845 (Hadoop) 71We] HDFSE
| o] § Hﬂ_oli, dlvixl Az @xEE, AWM g o A4351= HBaseE Hlo]E Ho] 22 o] &
T ThEFR opell A A7t ol el Sl &3  Qrh[2] OpenTSDBE  TSD(Time-Series

B omgolAE 2212 doleol el A% o S e e o)
9 ThFe A9l LED, B9, 457, Ao N [
A, W, 02, 92 S #d8 OAe g o e Aoa s e

- ~ HBase ElolEH|o]25 o] &3}t AH 7471‘51‘/}
ime Series Database NS o =

Migration) 2kl GloE1E wUEl @ pasn oo G TH7l(Collector TSDe P
g = 2 s = w49 PUT APIE E3dA dHolHE HUI, TSDE

A . HBase ®lo]ElH|o] 20 tlo]EE AT A&

- 900 —



loT ClHtO|A Z|HE ofAX| 2LIER H 24 AlAH

2 Qg o]

A=}
w4

22(UL, User Interface) =71+ HlolH
EFolAE dHoleulol 2o ARE ARE
TSD®] HTTP GET APIE &34 ¢& &+ it
HTTP REST APIE &34 A== HolH=
JSON(JavaScript Object Notation) T+E= ¥HE0]
A BsEeg o]/klzﬂq. 3k Ag o] =t}

HBase Hlo|EH]o]2~= 35 7]HFe] NoSQL H
o] Eju)| o] Z~o|T}. HBase‘_ M7FA 8 (Master,
Region, ZooKeeper)8] AHZ FA4Eo] o} A
9 A (Region Server)t AAE HolHE ¢
e AHl2=E AFIT TSDE T Setold
E(Client)oll A HolEo] HId wf A Aw e}
A3 FTASHA Atk v2~H AW (Master Server)
= o= AYAHE FaA telEHE Ag A
A9 AHE ddete dF Helgwol~ HeoldE
< A5k AAStE 5 DDL(Data Definition
Language) 2t4< 33T Zookeeper= A1H
Y 2H e AW EHE 3SLEH E(Heartbeat) S
ol Ao FAGEE 1A HBase "l
B Add dejFozy R B4ie T 5 s
5 B5c

3l dlolE _L*(Data Node)& A9 AW7}t
#Ete HolHE B8 AAA A At =
£ HBase H|°|H+& HDFS(Hadoop Distributed
File System) ¥ A|Z®lo] AAdATh A9 AH

= 8hg HlolE kol FU3 el AT &
= vl ‘—‘:(Name Node)= HDFSel| A% 3t
dES TA%e =93 dHolH E£%E¢ vE

A B (Metadata) & #A5t ]St

HBase: 3t&< 7j¥lo g HA A 2HS 13
3o gM dHEol AFstE Hal ik, 7% B,
98 B2l 8L ok H oz o] g3 4 )
2. OpenTSDB A|AH! o1F

OpenTSDB A X372 Ubuntu Server 14.04,
x86 64-bit, Oracle JDK 1.7, GnuPlot 4.6,
OpenSSH,  Hadoop  2.64, HBase 1.21,
OpenTSDB 2.2.0 o]t}

TSDB °lA= GET APIE &3l “start={-F
A 2 A 2 &end = {73*“?7&53/\17L}&m (A A
& WE"&agg=(HlclE o o FHE ¥
AgEe AT 5 AT AAATE AT
HWEY: [[linux timestamp, value],...]]” ¥F2<0d,
HE Y (metric) °]F2E2 A HolE7 gEmx
gozdizel de Agwe] 4oz g8
o}h[3]

fstart=Z 4 A ZhA| Zaend=H Y FEA| L am=24 & HEZLagy=0H 0|8 52

Request

Client gy

HTTP POST

[ Server

(REST Interface)

JSON

Response

("M e HEY " : [[unix_time, value), [unix_time, value]]]

13 1. JSON Ho|E w3k

[Z9 2]+ KETIPlA  AAlz 9 F<
OpenTSDB AH A% FFE RAFI Ut A
W 28 109 3 A (Master Server)9} 2
e H=E X (Slave Server)= T Ut}
OpenTSDB$} o7 AHe] AF2 HITP REST
APIE ©]&3lH, HolHE HEd w= JSON &4
o2 AAsA AsT

Master Server (192,168.0211)

wrfIQJ 1ERN213)
152.168.0212)

19 2. OpenTSDB d&T=

ZIEd dAd HAEHA 2O2E AR FA L
ZE Aol AFEr] HEA FoloRE a9
EE W&o SQL & 21 dHolHE °‘<>W
HTTP PUT APIZ OpenTSDBel A3tz
3l 2aHE= 1AZvg A2 A
AA ol 1A B A" 2 HolHE
oA AAstar

A =¥ "A"E AHFAE= 22004 7ol
3, A&EHo 2 Frteta vk AY FHEE
23 Meye A das 2o22, 5% 52,800
7N, ¥zt 1,584,00070, A3+ 19,272,000/ 2] 217}
o Ho] 2o TR AT Y Blgo] v TA
tlo]Ejujo] 20 o]e]gk &2 I[oT Hlo]E
AZsta AEste ARTE AAE dolH
Al E3E AAYE dHeolHuolAE ALE3E
Aol AAZQ WolM} HolE Az &E& Wl
Ak o]5o] ZY. AAE, KETINAE H2=ag
AFE F9 HFE UZ o] dolE A}

i ot

LS

BHe oz &9 Folth

OAg A= iy MR HP 1469
ol "HolHE ARE + e, 1AM FU=
FRE AHF 29 AL AEUTE AW
tele dEe] 4Fstd #A Zae tAd A

HFA HF v AAEn. gAE dYF
AZFE dEd dHolE7E dHolE o]z A
2 7FHs A2 ZAAVE 2AE A9 vE

9= AHel wepd shwAels] mEe] oo
Aeleiulol 2ol AYE A 2a 54 A4
oA 2E TAY Ag@A e HolEE Eaheln

UA &t whebA 1AE F

712 Y& dHolEE

- 901 —



ro

IYBENSHS| 2016 FAHSESIECHS

HAE W A 239 deolEHlo]s 7| F A

Oxg Adadel Adw AL T AAE
7 mEste] 3slelol HolE rebglo] RE

HolHE 7F4E 4 Utk 22HF dolEHolae
FAY dlolEuo]z0lr] wEed HAHuoHE
B3] 9l E SELECT W3 oz g u
FgF dol8E FEa A gojokgttt. ol HIsA
OpenTSDBE= NoSQL  Hlo]EHo]2=Q] HBase&
ZIRke & sta 9l7] w o] A dolErt F7t
Hegs dolHE 2AY 98 o F7tE b9
B AYE #A flo] tolHE AT = UofA
ANAE dolEl Aol E&A ot}

3. Mg 0|8 HLEE

[Z28 3] 28 == dHPrtES 99 193t LED
Ay AgFE EUEHS HolEe|th Holy =
YE Y IIPZE ZE (Chrome)ol Al OpenTSDB
Ao H&E A HlolHE =Y 3ith

7170& 20161 9€ 1% 0A0E0ZFH 20161
949 30Y 23A]45E0x7IAo]a, HEY o|F2
“rc001. EE. 15m. MDS_ID_00-450083476" ©.2 A
Zd dolHe] ks deEllE 28 zolth

http:/ /ip:4242 / #start=2016/09/01-00:00:00&end
=2016/09/30-23:45:00&m=avg:rc001.EE.15m.MDS_
ID_00-450083476&0=&yrange=9%5B0: % 5D&wxh=2
016x892&style=linespoint

a3 3. ¥vlE 99 193 LED A&

TP EZ A F=x3 gPErtEs gl F oA
FEdol o, md 9AI308~244 744 LEDE
100% (3kWh) AF8-3}H, 24A]~9A13027}4 LED
E AHg3tA ¥Erh

[2¥ 4] HErES] 99 193 LED A8 A
£%FS AAFL v JSON £ HolHE RoF
T ok 9 a2z URLY ot & HE A IP
F4 FHol “/api/query?” HAWMET7} ot}
JSON Hl°olH &2l W EZH (metric) ©lF, Bl
(tags) & tlolEldl gk 28 Hw7} 9, 1
o] {{unix time : value}, ..}9] Aoz HHF

dlelEl7} olol2ith.

http:/ /ip:4242/api/ query?start=2016,/09/01-00:
00:00&end=2016/09/30-23:45:00&m=avg:rc001.EE.
15m.MDS_ID_00-450083476&0=&yrange=%5B0: %5
D&wxh=2016x892&style=linespoint

I9Y 4. YEvE 99 193F LED A& 271

[28 5] 2 =ZE Grafanag ©]&3t tign}
ES 1470 Ao thgk AR/ FATY)/
d3t@TF)el LED ¥ ARE#FS FAlCl I8 A
WHE S E4stx HEATH

S

Chd L Ld Wd d Ld Ld

g'nptprsptat gl tatatatgtgtgitegtatatgiatpiginta iyl

I% 5. HIUE YL/ FIL/ L3 LED AR

AY Agel A 2w
AgF Aol xF 9oy,
LEDE A8t gL wsas) vepgn. gg
Attt gebs aeel u)

FRZ Helth

n. &2 =2
2 E=EolAe IoT HHlo]2=9d HAE AHF
AZTH #1849 Odd d9AEF HolHE &
2} tlolguo] st AAIE dlolEujo] 2] A
e TA 43, F3, doE yFol RYFE
g 2 E4& FHsA. OpenTSDB2 22 Al
AL dlolgulo] =g AAD HolH A3 &4
o A&t ¥ A2 AdE AHEStAE HEF
o= HolHE AZsta 248 5 AUtk
FFole, ARE oy Hd #4 3 29t

o uuA 24 AFsnA Bk

- 902 -



loT CIHIOA 78t X 2LEHZE X 2A AJAER]

= = =

ACKNOWLEDGMENT

This work was supported by the Energy
Efficiency & Resources of the Korea Institute of
Energy  Technology Evaluation and Planning
(KETEP) grant funded by the Korea
government Ministry of Trade, Industry and
Energy. (N0.20142010102820)

3k
ot

=]

[1] Oracle, https://www.oracle.com/

[2] openTSDB, http://OpenTSDB.net/

B] 9454, AAE, AYH, &4, 18 &4
7] A% A YEHI Al=" AT, 2015
9 AN S 4% FEEged 3
=1

ToC

- 903 -





