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QHEGA M AAAPAAH = AL}
o J|2e guktit HZ
o QMZ HEY 7|20 HSHHME sieto] X|Sto CHE WEX|LELDE s 7|22
EME L8 JHX 2 0] 7|2el SuXxtrt M HY
o QMFAA|Q 2015EE V|E Ei 7|22 13.1°COo|H, YX|1n 7|29 Fgr2 33.1°C, ¢
ZXN 7129 Fe2 -11.2°CE 7|535I%¥ 3
[ 2-2] 8B %2 5709 7|&7h e

|_=|E 7|%(°C) g?_l' %E-

- g e I A E| M3 Zaemm) | ATHEE (%)
20114 12.0 32.9 -14.9 1,725.5 66.0
20124 12.1 35.3 -14.6 1,415.1 69.0
20134 11.9 32.0 -15.9 1,186.6 77.0
20144 12.8 35.3 -114 788.1 78.0
20154 13.1 33.1 -11.2 652.0 79.0

X KHE: QIMIYAA| EAH HE(2016)
O A[AME
o EMX|YQ| JtEX|E R XSt nZo| ME H AlE =2F ZRMEo| Sotatol mhat
HAETUALE FHECE 2 2| 7|8 O EQ
[] CQIEAtz|™ EH
o WHEAYZ 871l 7t 274 & 15 19% 129749 HHS
o 2015\ 7|&E QIMAIAILl HYFHE2 AHX 8749 Tt 274e] & 1§ 19T 129749
HHMEOR O|R20|H Yol HML 19144 &2E, MAE, TS AMZO| SHatX|CHo
SHYEl 6.05km°0fl A A|ZFSIO] SR 9F 1,048.98km?0f 0|21 UL
o Qlftz 20174d 7EE 9F 300.78HH, X|EH S7 F=N|
o QIEFIAIQ Ql7E 20173 7E T 7|ERE 3,007,384FO0|H, X|HEHez FIH6H
U FA0 A=
O LQIolfE 2017 13T 9F 326,3090HE, XXX SIF F=A|

65M Of&F Lol
11.1%E Xt

olto| Hg2 X&H2=z J7iote 20174 18 7[& TH el o




[ # 2-3]2017d 18 7|& AHEFAQ oo+ HE

1
Hr

2006 2007'd 2008 2009 20104 2011 20124 2013 20144 20154 2016 20174

| 2,624,391 | 2,664,576 | 2,692,696 | 2,710,579 | 2,758,296 | 2,801,274 | 2,843,981 | 2,879,782 | 2,902,608 | 2,925,815 | 2,943,069 | 2,944,009

QI |, Q| 189,940 | 204,880 | 215,860 | 225683 | 237,805 | 250,528 | 267,059 | 282471 | 297,951 | 312,905 | 324,255 | 326,309
H&| 69% 7.2% 7.7% 8.0% 8.3% 8.6% 8.9% 9.3% 9.8% 10.3% 11.0% 11.1%

T1X|48,991,779|49,268,928|49,540,367 49,773,145|50,515,666|50,734,284(50,948,272|51,141,463|51,327,916|51,529,338|51,696,216|51,704,332

M= | 2l| 4,556,733 | 4,861,476 | 5,069,273 | 5,267,708 | 5,506,352 | 5,700,972 | 5,980,060 | 6,250,986 | 6,520,607 | 6,775,101 | 6,995,652 | 7,031,367

H&| 99% 10.2% 10.2% 10.6% 10.9% 11.2% 11.7% 12.2% 12.7% 13.1% 13.5% 13.6%

X Atz QYA LR ALZ(2017)

o E7] 0l QIR 77,0310 MA| Q1O 26%E AFX|SID

[E2-4]20174 18 7|5 QAHFYAlQ 278 70l HY

TE A 7+ | &7 | H T Yx7 | ST | FET AYT | M | 22| ST

L Ol4= | 324,255 | 15,737 (12,639 | 57,437 | 26,893 | 53,961 | 60,940 | 29,762 | 42,719 | 19,600 | 4,567
=7

Lol 77,031 | 4,451 | 3,378 |14,403| 5484 |12,506 | 14,152 | 7,232 | 9,687 | 5,027 | 711
=T

° FHESE2 20158 % 7|E 1009%= LIEt5OH, OLtEQL ChM|CH F=E4O] Z7HE
B2 HEs A5t s A2 LIEtHS
[E2-5] AN FeiugE o S5 74 5
& 7 SRE FYRE)
@e | A= CHE Ch7p3 ez CHMICH |H|AZERHE U
T O A | =38 | . olme | | e
Fo | Fy Fo | 3y Fe
2015 |1,028,722 1,038,357 | 100.9% 73,361 149,670 | 563,372 | 27,488 | 217,945 7,510
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A MRS 22X HiEu FA Mg 2F2 Sof HEE MERE ot
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[E2-7] dFZAEER = 4710d HEHY

T = 2018 2019 2020 2021
N 286,225 288,691 297,954 300,039

N = 311,753 313,707 312,732 321,021

| A 24| 194,634 198,332 202,100 205,940
EXFAFH 117,119 115,375 110,632 115,081
Che 18,121 18,465 18,816 19,173

CtE = 98,998 96,910 91,816 95,908
N - M= A25,528 A25,016 A14,778 £20,982
=MALAF O 69,660 44,644 29,866 8,884
a=MAYoZ® 31,262 31,774 42,012 15,292
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[ 7tEL 2017 100§ ®Ek7|a E3C =g 48

O ZIELHQo| 100 HMEV|s2 ZI2NMo=z ‘QIHz|ME C|IXE
Meshyo| 7|=btgt OtEg 2502 FH|E

M| Al (Intelligent Digital

30 1
|:||o

O 10Cf MEU|E2 Yt d40| et Q=™ E(Intelligent), 'C|X|E(Digital), M|
Al(Mesh) & 3 7HX| B/RE #&2&

[LE ==

[ O& 2 -5] 7tEL{ 2017 10Cf MEf7|= EWE

I Intelligent
P (). -
Artificial Intelligence Intelligent Apps Intelligent Things
and Advanced
Machine Learning —
Digital

)

Virtual Reality and D!gltal Twins
Augmented Reality

!

Blockchains and
Distributed Ledgers

Mesh
Conversational Mesh App and Digital Technology Adaptive Security
p Systems Service Architecture Platforms Architecture

X ZX: Top 10 Strategic Technology Trends for 2017, Gatner




[ E2-10] 7tEL 2017 100 M2F7|& L4

Gartner’s Top 10 Strategic Technology Trends For 2017

1. eIEX|s3 13 MY (Al and Advanced Machine Learning)
clHe|ME
, 2. X8 ¥ (Inteligent Apps)
(Intelligent)
3. X|sd AFE (nteligent Things)
4. ZIas A g S A (Vitual and Augmented Reality)
C|x &
o 5 CIX|g E@ (Digital Twing)
(Digital)
6. E5A izt 24 &5 (Blockchain and Distributed Ledgers)
7. thabel A8 (Conversational Systems)
o] Al 8. Al o 2 MH|A ofF|E|X (Mesh App and Service Architecture)
(Mesh) 9. C|X|& 7|& Z=0E (Digital Technology Platforms)
10. 558 HEot ofF|8|&X (Adaptive Security Architecture)

X ZX: Top 10 Strategic Technology Trends for 2017, Gatner

3X|s & g 7|AHStE(Al & Advanced Machine Learning)

o Hald, MY, XMz, MUY|HoE O|RO{M 7|EQ ¢neglEF2 HoY & oF,
HS2 =28 HMH2R AA2 JHE0hs AEALEE TS0 A0EY7IE K[sH'2
2 UE
- &8 Al H K22 7|ELS Y 7|t dn2[ES FoEeE MNE2R ol5et sta

O 7ts3t0f AOLE 7[Al= DUl 2ldS Sof d4d etds =2 A2z odE
- Ol o2 ADET|A2l H#2E80| 5~30%7t =8 USOFO 2= Atz H|O[H
=48 ¢ A& 2itd 05s 7tsot o
- 20 ofHEt Fofge 2 A, 2 MI[AHE OFote & SFHO| 2 AlLtE]
20 tiet dE 7tsotEE TSOFH, OF flof 2%, S8 a5/ dH,
AeEH, 22 ¥y SO &80t FAV EY AR o5E

° HEEO0E EX AEFIASK 7HH717] S =l E[Ho|At Zhe JHOIH| A, A0
E OEHOIA § X8 Y2 =2 ChYY MA| ClHO[ALE 7|E AZEOE 2ot
g e HAE Mo 2 L
s (ntelligent Apps)

o ARt Hileld 7|gol 22 MEE ¥ 20E ddotH 7| 9o XBAHdsEY,
o, oA e, 2ot #28 JidskEH 7|9, 0l S Xsd ¥2 HE 2O X
g TS B Z HMEE ERo &

° Xsdg Ydntelligent Apps)2 7tet JHQIHIMQE 20| 2EHQ HRE =22 2 ZHZE
o d=AE= HH BrEEds s0F
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[ ]  Physical Layer 24

o CIXE0H7[e SO d-=2580 2 2X s 8%

o SHHEO drHESS FH HO| HX|F HS ESHY B2 dX| &=

ox
40

- Serial Al WAl A2 SA YACE HO|E £S A% XTI AGO| 2|
HEAL i3 92| AF2E|= Serial 41 8FAl2 RS232, RS422 8l RS485 &

[E2-18] A2IY B4 @4 54
Specification RS232C RS423 RS422 RS485
SHEE Single-Ended Single-Ended Differential Differential
. ) 1 Driver 1 Driver 1 Driver 32 Driver
Z|CH Driver/Receivers . . : :
1 Receiver 10 Receiver 32 Receiver 32 Receiver
X EEAE F 15 m QF 1.2 km Qf 1.2 km Qf 1.2 km
o SAMEE 20 kb/s 100 kb/s 10 Mb/s 10 Mb/s
K& H&ebAl Full Duplex Full Duplex Full Duplex Half Duplex
Aoy =AY + 25V 16V 025V ~+6V | -7V~+12V
KO LAFQ + 15V £ 12V -7V ~+7V -7V ~+12V

* XtE: http://cafe.naver.com/devctrl

o M-Bus @Al : SEOIA JHLE Meter BusAlOZ o3t SMBHYNE XHEY 4
2 |5 CIXIZ olofe] Sl

[
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EE OXE 07z F 37§ d=2=2 g RS2327p 7ty o=
o

[ Q& 2 - 40 ] RS232 3Md
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Master i (24l
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[ 32 2 -41] TTL 2|

3.6V |
High Level
1.5V
0.7V
Low Level
ov

CRFE MSAL SEAZY AAAY Y54 L EF o

o0 &Rz s FH Yo 2X=D Exol M= OjESHA| OfLstn F4
Z

SHEEOl ZR0 el PDAY FAE|0] Walking ThrutM oz 2&EH + UF
H|EZ RF(FO{E7|) BHAl : C|X|ZO/E 7|0 EEo| ISM(QF0{H7|) ol RFEES =
A5t SACHR N R 2 S45HE B4

HEZ Bluetooth BfAl : C|X|EHO|E7|0| HEQ| Bluetooth RES HAISI0 EAICHI T}
FHoz F45t= WA

[J Data Link Layer 24
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CIX|EO|E{7|2 EAICHE 7t Data Link Layer di%t

X =Eo S5E CXE0/H7|9 32 =252 HZE2 RS232 49| 3dez A

=
20 d=2f A0 o) Silots HEN7 2ey Y
AZLY2 FARILE 2EHC CX[E0/E7|et SMER 7tel Data Link
MEAIZL 2010d +==AZ7] 44y dsid & 2ES A7 2otz AYsts 4

=x o
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O  MZA|, CIX|EA 7 ZEEZS
o CIX|IEOEK7|It SAICHE 71| Data Link Layer 9|

o KS IEC 60870-59| HTIAIES BESE D oL}, o= Al
o st MY AHANS SHE WA YT FEOIT oo s
0| 27h5tn HiEalete £ 2
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MEHHO| HEZ 2[4 Al Long Frames At&gt

[E 2-19] M2A| AEZ 828 Fame Format

o
M4m0 ZLos crysrol 7|

MEHHO| CIX[R20/H7|of d&gt 2F Al Short Frames AR&dta, C|X[EOIE 7|7}

Fame Length dd H| 1
Start Field 1 Byte FrameQ| AIE.F% o|0|gt= EE 10h
Mot 3y me
C Field 1 Byte ex) ACD(Access demand) Al&3t 4ol
HE o
A Field 1 Byte ChAF 717 Z=AE ojOjsls TE
Check sum 1 Byte ool dgtd AAL 2k
Stop Field 1 Byte Frameo| E2& °o|0|st= EE 16h
A= MSEEA HXEAYY| ZRES
[ ®# 2-20] MEA| MO EE
HoEd 4% H| 11
FCB Frame count bit : 40| 883HOZ O|R20F/ X &
FCV Frame count bit valid : FCBQO| A2 O{EE HA| 1
ACD Access demand : A|Z23t HO|EHE & QA 1
DFC Data flow control : G|O|E| && KO

* A= MSSEA HXEAYY ZRES




[ H 2 -21]1 M8A| A& €% Frame Format
Fame Length M H| T
Start Field 1 Byte FrameQ| A|XE 9|0|dt= ZE 68h
L Field 1 Byte FrameQ| ZO0|E o|0|gl= ZE1
L Field 1 Byte Frame®o| ZO|& 9o|O0|dt= EE?2
Start Field 1 Byte Frame2| AlX| O|O|H A|ZtE 9o|O|8t= ZE 68h
Mol d¥ EHE
C Field 1 Byte ex) DFC(Data flow control) § O|At
HOlEE 2HE = 25
A Field 1 Byte CHAY 717] F=AE 9|O0)6t= EE
CI Field 1 Byte Mol §EE Qogts EE
User Data (0~252) Byte AXIXO| O/ 7| HAEEE EE
Check sum 1 Byte OOl Egtd AAF gt
Stop Field 1 Byte FrameQ| Z&& °o|0|gl= EE 16h
*AtE MEEEA CXEAZY| Z2EZ
o QIZE AZV] Mz=AL CIXEAZY| Z2ES
o C|X|E0/K 7|2t SAICHE 7to| Data Link Layer M9
o S8t HEQ| ZASHX| Y0 XA Q! Know-howof 7|8t -
[ E 2 -22] 21zt 719, A& @& Fame Format
Fame Length Al H|
STX Field 1 Byte Start TEXT elh
DI Field 1 Byte Data Direction a6bh
Len Field 1 Byte Frame®o| ZO|E o|0|dt= TWE 04h
KM Field 1 Byte Kind of Meter 02h
BCC Field 1 Byte SM 2 7th
ETX Field 1 Byte END Text foh

* XF&: NS ™AL O0JE 7| Communication Protocol
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2 LPWAN(Low Power Wide Area Network)7|&0| EFE 3tz AME3IE|0 AS
2
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40| EZE= sS4 =atvr AED A=

=870l 2XE 0§79 XHe2 BAIHE Dataz2 FEAES SOt 2

AT

AL AAAX FEF Information HEEI= CHAQF 0|2t EF InformationS

|
8t TE LHeOl B 4 YU

AAAE EZ Information HH

=870 &X[E DjH7|9] XHu2

[ |

H.
Information© 2 80| 2715t

o
=
1
e

Data2 1 W&OtozL= o0l A=

M2A AXEE O] (User Data) T+

- 7|2z

- JEHSH ARSI R SU s E 2 E 0, SE 0

oln
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[E2-27] 442Y

Information AE|E| HO|A|

MY HEY Zo| | NULL| PK | FK H| 2
modem_id VARCHAR 50 6] o) DHEHD
metering_date DATETIME O O Ol A2
receiving_date DATETIME @) Z=AA|2ZE
metering_value DECIMAL 10,3 O 2= AMKX| A
metering_usage DECIMAL 10,3 o AZHEALE
metering_state VARCHAR 50 @) 2= AMAFER
metering_signal01 INT 11 O IESHE
metering_signal02 INT 11 @) S5
metering_signal03 INT 11 @) a5
metering_signal04 INT 11 @) O & 7| HY B 2| & Ef
metering_rssi INT 11 RSSI
modem_signal0l INT 11 SAIEHEHYE 2| S EY
modem_signal02 INT 11 O/ E{ 7| E A1 AER
modem_signal03 INT 11 TimeSyncAtER
info_tag VARCHAR 25 MeE
AtE: Al AOFEDEE A[HAY Atz
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ol

C MAE HEI AAHS HSCUHTEAAY-FEIAIAY- Y4 ET2|(GIS)-AEC
BUAOIE 5 03 AlAHOE2 2ME0] TYEO UOD, BFHE Interfaced S
M4 ASED g

o HHI| AU SE= AHAX Application2 NFS EHMOoE YL, oy MPE H
B3l A|AHTD ASSH=E 7|sE N&SHA| OtLsta, ItaA|A D Off-Line@ 2 A=}
= 0| YErE Y

o It MZ (File Transfer)
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A E Result ? B
------- o
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AtZ: Enterprise Integration Patterns, Gregor Hohpe, Bobby Woolf
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At&E: Enterprise Integration Patterns, Gregor Hohpe, Bobby Woolf
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[ & 2-29] Of7HAl Tt5Al

A" oI5 AE|E]

&M HEY Zo| | NULL | PK | FK H| 1
AdminNO VARCHAR?2 10 0 | HS
MeterNo VARCHAR?2 5 AE7|HZ

CheckTime VARCHAR2 14 HEI QA
MeterPoint NUMBER 9 AZZIXH
DayUseAmt NUMBER 9 LYAEH

MeterSerialNo VARCHAR?2 50 JIgf=

UpdateTime VARCHAR?2 14 =SSN
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-1 O - O
O XAz Zd ZMHEYI(LPWAN)= “Low Power Wide Area Network"Z AFSQIE Ul
CHO|ASES fot Olas8dlPez, MY 49 FHMHERA 7|l&2 & AUz MH
2 o 2N HEYA XS 25 104 0|49 7 HiEZ $BS X1, & km~ 4
kmo| ES7{2|2 We FH2lXIS MBS YN MxHZe HHE I JeY =
o My 49 B HEYA 7[&2 7IX=F =9 bps~+=t kbps ol &4 £
£ FBste SFo| US
[ 2-66] ¥ B SMYEYA EX
¥ 3
1Mbps
Cellular N/JW
Short- (2G,3G,4G)
100Kbps Range
& N/W
£ Wi-Fi,
a 1Kbps Zigbee,
Bluetooth e LEWAN
10bps
few m(indoor) 100m 1Km 10Km -
Coverage
* Xt&: KISA Report “Power Review,”,2015E 58, St=2QHUATIS &
©o Olggt MY 9 M HEYA 7|2 K2 TSEL, MTUH, MAIZS =AM
ArgE = 7| WEO 2k, & £, 9K § te YEE FES5= AYI|J|E X
8 = e =&, 7tA, WI7|AH, XA ZHEX], K e S0 28E = US.
MEE 39 24 HESRR 7|2 IA =2hLoRa), A|AEA(Sigfox), Q1A (Ingenu)
s W3 228 92 AM8%te= 7|&1h LTE-M, NB-loT, EC-GSMit Z0| ZHHY 7|=
= 88%t Uy Y= At8dte 7|=0| US
OlssdlAt Za0| 25tH O|la&4 7IYXel &7t =32 QI5t0, AH|FA 2 29
H|go| MY STlolE 7R +957te EslAE|0] 022 mElo| Hojztn 9
O, Olof Cist AL Z IoTO| 7[Xot A MH[AS ¥EE, EA =90 JSMiE=
NEXOl A0 7|CHE 20 AZ. ETH X H MA olsS4 ArEAte HEY 2=
718t ToT AMFRIE O&0te| EXHEEZ 7H4Mst0], 7iME M=2 wA ®mEDL WEXHE
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T o
e S22 MH|A Jt&3tel 30| T S

JBLt WE0| 7| ES 2 AUEHE HO HASER SO PWAY J|x3 RN 7
SEBIE] ZPH b AT WYY off 1L 0TS 93 M AHUEIHE A0
Cf3t 052, 20199 FEE LPWA 5 O loTo| o3t HUEH|E[7 4E2f ToToj
ol$t AZBCH HOIXIDY, HAMOR F7t50f 2024H% MTHHOR TH XIHHQl 7
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[ 18 2-67]I0TE ?let 74 7l &
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70%
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30% =~ i

P ) = <
20% /’kl’,-t.._,_l:-i__:‘?—h o=
10% >
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2014 2016 2018 2020 2022 2024
Celluar --- Fixed --- LPWA Satellite — - — MAN

* Xt&E: Machina Research, “Wide Area M2M Connections by Technology,” 2015.
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loT C|HFO|~ AZO

= Oict FM7|= 22 ME2l(redefining), HEFEZY,
Je|n ggdoto] Chet AEJF Zastl, AtYXIL M2 H8S S0 FXts 52 7|
E AEY AABQS &8 8 UAE &30, AIHXIE & = A= Y-l it 2X7t
HE A CHROX|D UAZ. AFZQIHUCS| #=RE2 8& Z20fe &4 7|z 8 S0AM
Mg &9 AHUEHE 5 LPWAZE 7H& Qo] Q3D Oo|Z2 il IoTE fIsh M
ER BF0| Q3 Aoz MYE| D UZ
IoT A|EE2 +=HOo|MEs OFE MEZ 7|8te| £=9CiH| 1/3 £=FO0|X|gt, 2023'H0j34B
S22 o= (Analysis Mason)Z|11 U1 253 SOE A2 OFE Ao, HXY 9
HEHE 252 2430 ZEOCNO /FE A3 AZJAY| W20, CHES| AF=EQ
HAUS o2 ste mloTol& HEsX| &3
matA of7(of Metst 22 7|&0t BEF0| =esiy, 249 loT SA2 SAMAHE| A|Of
40km, HiE{2| =& 104 0|4}, O|O|E X 2|&(Thought put) &= kbpsO|d}, 712 222{ O]
St 19 AMg= 18 0|3, 42 J|X|m%s = MJ§ ClHo|A & St deja Ed
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=24 E—’.-_‘—%% =23l FAN(Field Area Network) 7|52

Wi-SUN Alliance= 7HHF6C§
Q%= AOHE 12| E[(Smart Utility), 20tE A|E[(Smart City) X A= QIE{ Sl(oT)
OfE2[AHO| MMl AtES @oh IEEE 802.154g HZE 7|dto| M3 RE8HE EH{F{o

OE
ag
Wi-SUN 24 240 22 STt sHio] Hofstn US
O

2016'd 12¢ 7|FS 2 100749 7|0 Jtedsh UAenf, Z =3 M7t 740 L= |
22 MEst T Eto|AAM X|Fote HEMUM 74 2T X MZREYH QAT
AEE St Wi-SUN™EZ At8% 5= QUS. HXf IEEE 802 BM &4 EEZ EALY
82 TH| MZE Al HtEA| EXisiof st E4 EFEO|M, Ollof B2 M AIYnt B
== =X

Wi-SUNE & X HAN(Home Area Network), FAN(Field Area Network)dl &4 IETF &
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(1) Discovery: Common method for device discovery

Vertical Automotive | ) (IETF CoRE)
Profiles I ek |} @ Messaging: Constrained device support as default

(IETF CoAP) as well as protocol translation via
intermediaries

Q0K Save Framswark 3 Common Resource Model: Real world entities
defined as data models (resources)\

& CRUDN: Simple Request/Response mechanism with
Create, Retrieve, Update, Delete and Notify
commands

(& Device Management: Network connection settings
and remote monitoring/reset/reboot functions

® ID & Addressing: OCF IDs and addressing for OCF
entities (Devices, Clients, Servers, Resources)
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