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China is now poised to become a technological and ecological leader in the world
economy. Chinese leaders are laying out global development strategies with their extremely
wise vision and thinking. The “Book Series Smart City Practice” ( hereinafter refferred to
as “Book Series” ) are published as the key research achievements of the “Chinese National
13th Five—Year Plan” . The project fills the gap in research of smart city worldwide. It
is also the leading action to explore and guide the operation of smart cities and industrial
practice. The publication of the “Book Series” proves that the vision of author and the
leadership of CAPPC and the International Smart City Research Institute is very strong and
focused.

In order to maintain China’s ability to thrive and compete in the international
marketplace, China must keep pace with a movement that is sweeping the globe.
That movement is the evolution of what is being referred to as a Smart City. Chinese
Government, as well as the technology researchers and developers, have already started
city innovation to avoid failing behind other countries.

The purpose of developing China’s Smart City is to promote economic
development, to improve environmental conditions and the quality of life of
citizens in China. The goal of becoming a Smart Country can only be achieved by
building the proper infrastructure in which to build upon. The infrastructure will
improve interoperability, security and communication across all segments of Chinese
communities. Building the infrastructure will result in an “ Embrace and Replace”
solution. The current aging infrastructures will become more efficient and China will
be able to realize a lower Total Cost of Ownership (TCO) across all segments.

Once implemented, China will realize a significant increase in the ratio of
discretionary budget. The savings created by improved efficiencies in using current

infrastructure means leaping economic development can occur without the need for



N

additional funds to the general budgets.

An essential element of China’s development to becoming a Smart Country
will be the cooperation between the public and private sectors. Each must share the
common objective to reduce the carbon emission. Teamwork will be valued and
community pride is instilled. Once this is accomplished, the end result will be an
enhancement of the lives of citizens.

I commend the authors that produced this “Book Series”, Mr. Wu Honghui,
President of International Smart City Research Institute and Mr. Long Chen. By
release of this “Book Series” , all cities will have a foundation to rely on that will
work in unison and achieving the goals of lower carbon emissions, lower overall costs
on infrastructure, reduced energy consumption, cleaner environment and a more
sustainable life for all Chinese citizens. More importantly, this “Book Series” will be
the reference for the smart city industrial and technology development , as well as the
model template for practitioners .

Setting a smart city vision and effectively moving towards it with a foundation—
based strategy is essential. A systems—based approach is critical to ensuring resource
efficiency and security all while maintaining socially and environmentally inclusive
growth. With the cooperation between the public and private sectors throughout
China, the rewards for China’s initiative to transform into a Smart Country will span
economic, environmental and social bounds.

The aforementioned efforts allow China to develop in a more sound way and the
ultimate benefit will be increased health and living standards for all Chinese citizens.
China will be the “Beacon” for the world to referred to when they also want a better

life for all.

Michael Holdmann

IEEE/ISO/IEC — 21541 — Member Working Group
UPnP+ — IOT, Cloud and Data Model Task Force

SRII — Global Leadership Board

[PC—2-17 — Data Connect Factory Committee Member
Founder, Chairman & CEO of CYTIOT, INC.



HEIE RO R R BCR AT AT E . hERSS A RHEF
B ECMBERGRE SRR R (BRI SKERATIAE) (LA FRER (A
) EER =57 B RE ST USRI AR, XTI T REEAD T i
FERNRE ST RN E A, WRERAESE RN 5L KB —1
$478). AR (B IHREE T 4R#FFAN. PR DR Ot K ERR
SR e sR A IR R I .

AT RFshEEEPR TS E D R RATEREET), FEBIINRE RIR FiX
BFEEERNITE) . X—TEIRBARIE “BRIH A" 1TEh. FhEBUFA
BRWEE 5 RERFE T LI R T ARG, AREA &S T HARE RN

R e B R F R I R T AR, PG TASE TU R AR AR A TG iU
R R ) E AR A i S Y RS R E A RE SE B, BRI BER
T2 BT SUR B Sh B ErE . ZeMRUBEE ROl B B RS R i ok —
A AR MRS BRI S, B ETE RIS MR R T
Bk ih 71, IR RERS STBLAE S AR AR BT BUEA (TCO ),

— EUSTHEA R T B, o R SR o S AL U L IR . R 24
A LR RO M AR AT R AT &, BIREELTE R IE NRABINE SR
F, &FyTae I KRR IR

HEBCERERN A EZRZEMKEASRA RV ZRNEE. e
WAAIFER ERR, ARDBRAES . PSR 2B0m BT, XGRS R
FHRAND e —H ), BRARKIAETS BURAN 2 AR RER 19 BRI 3R T o

Hoxdz (A ) gE BN, b B ERRE S BBt =
LIRS A R LB . WA R O ST B R % ()



MEAT, FrAREHEEIIA —E DR TR, iSOl ERmmEk. =
RO S A DA B BRI R IR TH#E, $1A EIRTERORAR, Fr e R Ak
o FEAIRRSR RN AT, HERRE, % (A ) BBV E R R BR K
RIS R GAR IR A ML AT A ST HITE A

B — /MRS R, T A Mot iR AR A AT D
—AMETRENTEREXREEN, LAFRITREHSERMZ 2, R
PHRGAGF A2 R R, FE P EBUOF R LR, hER SRS
AR IO RBR, SO — NS E S

RS b E—FE R EN S AR, RN RER AR,
B R R AR AT KE AR iR T FhERE R b AR S S AR TR IR K
FRERI “IT8”,

WFUR - KBS

IEEE/ISO/IEC — 21451 — T {E41 i1
UPnP+ — 10T, = AEERBAVE: B TAE4 R
SRII - 2R TIHFE A
IPC—-2-17- HFERE T ZRASHRA
CYTIOT ARG AFE FHATE



Preface
YN

W A TSRt —ERE A, #A 21 bk, FAlRLLe
R, B, KIS BIEFEORM S B A RIEH . REELDT
ST CEE B G, SOkEE AR REIMERPIOEESE, HERENEE
PARMIBEMIBR . GIS BIAR . “Rasth” — A {b@E I E AR SRS RRaBR
PR R R, BOREHS HE BRI A A KR BRI B R, R R S XA
THRRIURE - X — V)RR N RO IR BT R B R 4 T 7 B . BESMRINE R 2%
HRATLH R B MEROAR B, X AR T E A R 4 . 1B, RIPTEA—R
i,

R R B BRI R P R R, BEIMRIN R R th e KT
PEE R T A

HER R AR M BR SHBIE B A S, 25 AR mEAK.
ZEEAR . bl S BARFINL SEAE AR, DIBHE AL, BEERREL. 5.
AbER . ATl B EIN AR STRREBMERMEBESER, B f
FERSER . EFEN T, PASE RS A sh 2510 7 SO0 PR B AR AR PR AL 0
EHRIR S S H

BRI AR B R AC IR T IR T 5566 71, ATLAZESRSR B Il . 5
TR BB B . FRBIN SR 5 BB S 5 TH N IR A TG 14
B B

T IR USRI ANV R BE, R B R EOR AT DASE = i AT BRI, (A
e R R A P AR R K . RS R ECR, AL S RARHE R A S AR HE
AT . FIR, kb TN AR S5,

SFT KB, A TR RS BT Wk 1 2 BT IR & A AR
H S PRI E RIR S EOFAL R &, FERAMREST 1R S35, A0 8 B ER GRS
TSI SO E PSS Y, R B RIE AT E .

T, BAMNELGE ., BoR. M. STHBEEIERNEZANTHET, RS
T CEERRIEE) —B, SEMCEREIMR SRR 11 5T A . A
NG BV A ST PSR &% i



5 . ENFRTH

AHo=Rt 38, F-REELR, FRIHRER, BEREE0RE.
P TIMRCERNEE A MBS i . B REXEH, UHRiEn S,
B AT DABR s S T, RIS T M XN B IE o 55— RN B B AR AR |
B RIOSHERR . RN BEN 5 3 R IHR IR R
WRZTREFERIK. R GIs k. HREdR LK. BRI F
8 (R%) #&. MEREBDIERGER . BRFEDEERZER. HRE
RSIEE R REBFHRNA 5 B =Rl RIS R

I PEAAS, 1R 2 U) S ks BRI OR AR B 75 75 T ThI A Y b
SRR ACR, AR IR R AR UR0ES 777 1 M S L

BRI RERNBUNEEEEL FIEAY, RAGLHH TR mfTTEE
WRERMAM T . REMUELIER

BRI A K 7 SR BERS . RA BLN PR Bl A B AR S, mTLA
ARG T RS IO &5 TH LA S ] v S SRR L, A St S e
SRR o

BRI SR EIARIIT R E B B A, ATARGH TR R & A
SURPA B B BRI RH JER AR

BRI BRI TR A . DH AR PR, ARG Y
SRR AR 2 B H AT N AME AR R SR b S

AP iEp, /G TRNLBARL . R FRR—LRTAEA R
RO BIFISCHE, AN S HEoREal ! T REKRFAR, #iRaRE
ZAAERTHE SR, BOEEERGEIE. A5, B BR SXCFENASI B BRI,
MR, RE——SREFETHRR, BRETEIALRE AN 5%HE
AR, DRI R ESH N



-
', B

", §
P

l Contents

H =x

s im it

i BPEEERIOR ek R s B AL isicsees voe 3
1.1 ﬂ(ﬁiﬂﬁzm%m‘i ............................................................................ 4
111 20084F——FRIEFTAR eeereeermemmem 4

1.1.2 FEHSEH—— IR AR T AT T IRF - eeeeeeereemmesneneens 5

1.2 BIER IR cvvverrrrrrrrre 5
120 BB e oo 5
1.2.2 B IRRIRI S R ooovrermeeme e 5
1.2.3 BT IR IIIIE ST P 2 ereeeerreresemeseemsesin 6
1.2.4 B IMEIRIR FHFEFE] -oreereerreremesesesnieiii 6
1.2.5  BUF IR SLIR IR cveeerermessmeeseesiieniii i 8

1.3 EDERIRAR -oovvveeerrmmrmme e 8
1.3.1 MBCEIMREEBBEIEEIRR -rooveereerrmrssesesienicssssesssc s 8
1.3.2  FERTR R AR E R eeeeeereerese e 9
1.3.3  BERRR ZR G5 H Bereeeeerermeeesee s 9
1.3.4 %%%{%‘E\ﬁ;%m ...................................................................... 10
1.3.5 %ﬂ%ﬂ:ﬁ%ﬁt?} ......................................................................... 12

Bt  SMRIBHLI I IR AR R ivvoosreviorosasss ssmninveni sasviinsis vonsivmsns sssessasas 17



W‘I‘lﬂiﬁ&&

o | %ﬁm&* .................................................................................. 18
211 1+/A‘%%H%WJ ............................................................................. 18

21.2 %H%WJH{J%/%%*@ ...................................................................... 18

2.1.3 %%W%%%&ﬁ ...................................................................... 20

9 4.4 %H%W]EEIE;H{ ......................................................................... 99

215 A AR IR DRI B sorsisnmsmosimomisnisnsssnassmssisssssicoss 2

20 Zﬁ'gﬁ* .................................................................................. 25
290 q £L+§EngJHE ............................................................................. 25

299 Z—:]‘,—*—ﬁﬂ{]ﬁg}%éﬂ: ...................................................................... 26

2973 i—t}—ﬁ%*fg ................................................................................. 27

2D 4 E\«H—ﬁﬁ{]ﬂ&%ﬁﬁ ...................................................................... 27

225 E;-H»%B{JH&%%@ ...................................................................... 29

39 6 E:-L-f—ﬁqz@ ................................................................................. 29

297 ﬂ:{%{: ........................................................................................ 30

228 %Gﬂﬁﬂixﬁ%ﬁ@ﬁ’]’l‘@}% ...................................................... 31

2193 iﬂ_’,ﬂ{%‘,@.ﬁ% (GlS) ﬁ;k ........................................................ 38
934 H‘/A}%GIS .................................................................................. 38

239 GIS&ﬁE%ﬁ@JB@Jﬁm ............................................................ 39

D33 Glsﬁﬁﬁﬂ;iﬁ{%%hqja{]ﬁt@ .................................................... 42

2.4 *ﬁﬁﬁ* .................................................................................. 43
241 {ﬁ]‘i%‘j(&}‘g ................................................................................. 43

242 FBUBRTEIRIE R ATUR PR ST FIERGT ovvereesereserrsseessensssensasensns 45

25 “igt&” _ﬁ“]‘g@%ﬂ“&* ................................................ 48
2.51 i&@g&j‘( (RIS ) rreerrremmsseennsi ettt 48

252 “%éiﬂz" “,fzk{,t ...................................................................... 49

26 ﬂ;jﬁ*ﬁﬂ&ﬂ}lﬁ* ...................................................................... 54
%3% %%%%ﬁiﬁm%gﬁ ....................................................... 55
3.1 ﬁ@ﬂ;iﬁ{%*}ﬁ%ﬂk&ﬁmﬁ ....................................................... 56
300 HE—RB (1973—19944F) « RIRREL, HIBERRE oo 56

3.1.2 SEITB (1994—20045F) : FUSEEIE . BRI oo 57



3.1.3 H=BE (20055 F 4 ) : 2B, RAMK oo 59

32 HRERBEEMEIGHIRGEE e 60
32.1 %}E@i&ﬁﬁ ............................................................................. 60

3.2.2 %E&W%ﬁﬁ ............................................................................. 60

298 ﬁfﬁ%é}i@iﬁﬁﬁ ...................................................................... 60

324 [EBEFERIRE (FRSHRTE ) IHHL-orerrerrreeesrss 61

325 %%E&%%éﬁ@i& (RN I ) B e 61

3.3 BEREEBUBIBTETERIEIET e 61
3531 PSRRI AR S R 61
332 FEEERIRMAR R AR RAFET oo 62

3.3.3 %ﬁ%}iﬁ;t\ﬂ%{%l%\{{%}gﬁ;ﬁ?%*%% ................................ 62

3.3.4  PREHE EARHE R ORI EE AR T A ERR A fII5E -voovveeemeeeemeeeeenees 62

3.4 ;ﬁﬁggﬂﬁmﬁ&t ................................................................... 62
3.4.1 %J%%{%H{jﬁgﬂ}} ......................................................................... 62

3.4.72 }%gﬁ@fﬁﬁ%&%&ﬁgé&t .......................................................... 63

B_fm BRER

%4345‘ ﬂ{{%%ﬂ*mm@iﬁ ............................................................... 71
4.1 ﬂ;ﬁ%ﬁmml‘i{ .......................................................................... 72
411 %{%%Hﬁé[ﬁ] ................................................................................. 79

412 }5@%@&@@%%%%;&@ ...................................................... 79

4.2 ﬂ(ﬁ%ﬂ*minﬁ“ﬁ_\‘zmlfi ........................................................... 73
421 I T covveeseerme et 73

422 HIIURG I oo 74

423 N T RE EAHE ARG T veeeeemmemeemese 75

4.3 ﬂ{ﬁ%ﬁ*]ﬂﬁgﬁgﬁ;&*ﬂ;mku ....................................................... 77



/Pt

RE"

i IV‘ ' memEx®

431 %{%%ﬂ*lﬁ]ﬁ%ﬁ\ﬁ@ .................................................................. 77

4.32 %ﬁ%ﬂ%lﬂﬁlfig%?f@ .................................................................. 78

WO 7L 1115 7 ¢ 1 .1 O e — 83
%Sﬁ %ﬁ%z-ifﬁiliﬁﬁiﬁ ........................................................... 85
5.1 ﬂ;{%fﬁﬁgﬂl‘.iﬁﬁiﬁﬁiﬁ ........................................................... 86
5.2 ARSI ERGEEHIE oo 87
521 FRAERIARES (SaaS ) sreereerrssemmmmiiiiiiiii ]7

599 EI,ZéAEl]HE% ( PaaS ) e 87

523 gﬁﬂﬁ&ﬁ@ﬂﬂﬂ&% (TaaS ) wrerevrressrnremsere ]8

5.3 IMEEITEFEEIG e 88
54 IMEEEIBHEEF GG e 88
5.4.1 IRz B GE PR e 89

5.4.2 Z—Kﬁﬁiﬁéqzé ......................................................................... 90
%6:‘_,% %iﬁ%#’GISﬁi& .................................................. 97
6.1 GISTEIFRITME RZ FABEIAR ----occoovvveeremmmreses o8
6.1.1  GISTERMFATI R FIH 4 AN BT FT AT oo oveeeeeeeeeememennees 98

6.1.2  FRRGISHYEEL FIBR «oovveeerrreemere s 98

6.2 ﬂ(ﬁG|Si§i+EEﬁ5§gm ............................................................ 99
6.2.1 %{%GISH"JI&T{‘FE\% ................................................................... 99

6223 %{%GISE"JQ@*@ ......................................................................... 100

6.3 ﬂ{%GlSE@E&N@ ................................................................. 100
6.3.1 H{iﬁﬁ%%mﬂ %‘]E\ﬁ*}gg ........................................................ 101

632 ﬁﬁ@%(ﬁﬁﬁﬁ .................................................................... 102

6.3.3 @%%&ﬁﬁ]ﬁ ....................................................................... 102

634 H{iﬁ@@@ﬁ}ﬁﬁ ....................................................................... 103

6.3.5 ﬁﬁjﬁ)’}t‘__ ................................................................................... 103

6.4 ﬁﬁi&ﬂ%.@%ﬂ%éﬁﬂ‘]lﬂﬁﬁlﬁﬁ' .......................................... 104
6.4.1 HERFEARIFAVERIBTPINEE -ooovveerrmeemrees 105



