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Smart Urban Space-temporal Data Platform with Block Chain Technology/Cao Xian, Zhang Heng, Gao Xu,
Wang Chenyang

[Abstractl Smart urban space-temporal data platform construction will not only improve governance capability but also help realize
co-construction, co-governance, and sharing of cities. Problems such as data sharing, data security, infrastructural construction,
and functional expansion need to be solved in the process of building the platform. Block chain technology is a new kind of data
service and will become a foundation of social collaboration and organization in the future. The paper proposes a framework
of block chain based smart city big data platform, and a smart contract based resource sharing process. It solves problems of
traditional platform in cost, openness, and security, and promotes government resource supervision and co-construction, co-
governance, and sharing of cities.

[Keywordsl] Block chain, Smart contract, Smart urban space-temporal big data platform, Co-governance and sharing

045l5

%2025 4, FHEKIA 10123 A0, s
R 5 2 G IS PR PR . AT, R E T
VNIRRT I LRt R T
X SEPU T R R ST e D A EEE Y,
BRIV ERAL. B, A E TN

IR SRR EIR T A Ol e —, RE
FERONFINE BRI, XORHANE A H, JLE 5

[eil N2 FH PRI AR, Dy oAt 5 JEAE = 42 TR A [R] A2 2K
AV R 5 R S s B A, SEPLE T 48— 2 0k
MR AR bRk P AR AT
XTSI BRI BEEEIT. B SRR R ST
SSHIR S TR G IR S AT R
FF iy A N AR, RSB AT
LR ABAE TSP B A, s SR
BEICERIE, IZE A & 4 2 RS ) L

B “HRARE” 15T 2008 S G X

[fEEfse ] & e, AT LRI BT T e R A 7] R
8, KA AT R e A PR A ] g AR
BB, R B BT TOR B R A F) TR
FIRF, REEAIR AR T B A PR A = AR,

3k

=



UM ), X R AR
B 7GER R ST A A R
BRI\ RERS W RL, 2
PUEX BREEBORR A DhRedhfe. 7k
AT IR, RAE X BB (Rt B It
= Ul B, FRIREERA. 17
TR TS A R S 7 T A A
o AR VA SRR A (2018
HE XCEBE L AR XEREEROR
FEBIE] ) 1 B U CAF 2R H -
X HegE BAy Ll PP JTisE
AN VRS BORKHIE,  ARHIE & TR
BT & BRI BR I R,
ol T I KT B B B I
BRI T —FBT R B BRI 5

1 MRS AEX

IRET 2012 4F SR BTN 25
BRTPEEERETEY, s
EH B T CEEWTN T EEL T E
B AE AR CHERT =G
B PEERHEARN 20155)) (#
BRI S RHE S S P B @A KR
4 (2017 fR)Y o 20194 1 H, HREVE
HABITIREN R T RV T B 2 RS
A BN 2019 i)Y (LR
PR “2019 ke CREAD 7)o

2019 fR CRARY FIHJEA i@ A
TNV = & o 1 3L BRI A
SIEMBES TG, GRS
25 HIG N R FLI X 7E 2R U A,
DA 5 2 5 T PR AN [ 2 5] 4B RE AL AR
e t. AMUUL, B EIR T 2 AR
1 & Fl 58 F A8 TR E B A% O BR R,
R RBAE e, S ),
HRSS T2 AT IR I S5450;
FESERHT 23 B0ds Je 5311 1 s
(3R b, § 7R sem i B R, HLEssiE.
IR, KB ARSI EEE T |
ERMITELRHTE AR EdE (B D .

T8 2019 Fiw CRANY R, fERA
JETH, B EI T I 23 K E S A %

o | | o | R
ok | | geghn | AL
st | | ok | AEE

EREHI R

I 2 FE Al
. —  J

A | (e ||z || || wa
Tl sz |k || 57| o

B R G R

#rthet. mE . PGk %
REZ1s RS IR, FRCE N H,
BURG (5 BRBEEThRE. 2761
g, HRAEG PR, &
BN KER AR B HEAT FF
iz E RN Bk, e sbr it 5
BRI R ER, BRI —AEA
X165 B e B A G TIA AR

2 W FLHLR B AL

2. 1 XHBEAH AT R HR

ITEER, AR 223856t X B 1) SE il
FARBAT TR ER IR R . Z.
Zheng & NEF XA REEHE AHOCHE s
JREE. AR WS PRAR A
ST X EREEIAT TR © 75 Lin 4§
N DX R R A T I 11 22 4 1) RO Bk
T T HONER IR ™, Tschorsch
F1 Scheuermann £1XF HedE i, XAt
T 0 M RRRE . MM, SEAREE
FIRLFH&EHET 7RI ™ Mukhopadhyay
S5 N 2 B 0 B A FH A A5 R RS
FARBEAT TR HCRLASE 1Y) Sankar S5\
X DX HUEE Tz A8 R SRR LR T T
g My Li A E AR N X B 2
A7 T R TR AT S 2, IR T

KK U Christidis 28 ABFST
Lfar A F X B AR e B 29 (e JE B Y
IR, FERAESE R AT T8 1

FEHET DX HUBE 0 B B T w72 A,
Xie & AR E N IR BB ST R RE R
R AT I AN B S T T A e T
X BB R AT R Bk T A . FH st
7 BT XCHVEE ()R eIk T A ST Rk R
FARAHEFETTE 5 Scekic $EH THT
BRI 1) RGBT~ 5 4
H

TE R BB S IR = R T A o
A DX BB AT BUR TG AR B BB
G /{529 711 = NI i o X - Wei)
I VRN b 7 i 1N €/ LB i =
PV M e P A, T X B
BT S REE - & AL
R A 2S5 AR N SO SR = .

2. 2 XBBEAH SR HAMEL

X PRSI T R, H
DA NMENAER S HFH SR L)
NIFIA, —Fh 22 51000
Moy XBEERARRG L0, &
fEAE SRR GE . TP, ARtE. 5
BARTHEYL EAESRE ®, 4
BRI AR X BT LAME— 71X



)

BN

> wxs | [ e | [ | |

l Merkle # ‘

R —>

S|

{ Mashi~2 i  HashS—d Db ! flash5~6 | i flash? ~8 |
it fastz [ est ftesnt | ek [Hasns | fnesh{ess |
A A
ENERARE N ENREEH EENRETETN
B2 XHeghty ™
] AR T | | AR | | AR & \
R
] B | | SR | | S \
auE
| BATHL | SR |
G2
[ Poll | PoS | DPoS | [ - ]
ol
[ PP % | | fEdHLb | | YL |
T
[ X | RN | I 1 ]
[ W B | | Verkle 1 | | ARt ]
R
B3 XHOBE LAl A R
Rl XYEER R L
PR ANES A X B N
z5% AMKELA T NS et IEEDN
fEAENLHI HATH e USSR POW/P0S/DPOS
ok EES e HIESPN
WAL T Al T
T ERRRE il Z ol el
HFAE CIpER TR (ELITIEFEavA

Bt TRER I i . X bt tnle] 2
FR.
WRAESEPR I FI7 RANT R, X Bk
TR C AL 3 Fh & O R AR IR
THEBIR IR, RIASEEE,  REBER
AAEE (R Do
RRES e NE IS YSER/MINE IS

a8 v

MR AR R MeE. FLRE W
JihZ LR R (B 3) . 3
t, BYJR T ERRE A FIEA
BREAL), FEX PR TR H LAt
B e B 2R IX BUBE B o H AL,
] DA B A e XD E s AT AT 2
SRR FARES 2 ARG IE AT T D

MRS HIRER, B REA LIRS ATF.
ANRTELSCR B BhAT (10, R RO %
gerh O R 55 A T RE H B A A N #RE
BB EE

DXBREER A A NI 57 AN R LR
A5y, AT LIRERIA SRR 55
M B, XS R i
KRGS RRIAE S A EEE . A 2>
A 2T R R A R S
AR e B 203R A S AL IAA RS R
REMRAE RO (K — P A B K 2 LA 2k
R S oA I P X B
ARG —FEE TR IKRAAHAT
A, st 1RSS5 il IEBRI AT
ANFTEL SR 2 7 MR S RE T,
T A2 FE R g 4 PR ACHE 1 e B B PT 5E
PEER, R Mhid & 2 S 10T B
FTH,

3 i T 5T

3.1 LT DCHRRE IR BRI 22 K
ey gl

FI R B VR Ml T35
T BRI mxt s A Al
B (). 0 A T
R, ZANRANE. FLEKER
S, T RGO AL T
EAERBRT, BN, 3
S B 2R R BT 7 I
AR SRR A5 B,
PRI SR. B5ET]. B P&
HESCSER. AT T VB
USRI, R,
HAE W REEhoEm, JfHET
HAOTT R BT R, 0y
RUTHTIRAOR B SR 2 e PR . R
ST KA 5 T U R R
AHUAAN, HEdE B R ER AL
SRy A TR — R s —
ST I, IR
AIAFEARSS -

AR H AT DX R F) R T



it 2 KBl 1- 65 ZRAA I T A% 48 0w
Anrpe A BRI 5, BT AE 26
REPSCID SRS PRy Aav: 0 2 e
BT el (E5).

FEZZRFIRE A, XHRBE T s DL
SR BTG, & A A R g%
AR, FRFFE NS 5 AT S RIX
BREESUE. 2 AT N KR AL fR 7 RS
UE BRI TAE. SEA0 I X ey
R W RAE IR AHSRHURAERT ]
ZURARIR RS 2 R, XA
AR AR BN 6. TR it
BRSSPI e &5 SRR AR 55 ELHK
O Bt S IR A B R 95 55 % R B
BRI S5 AT 8 e A 1) BT T
(T8 TR GPR ], A2 LR
MEREE L BB TIIRE T, KT
R A 53

BERTIRBBET R, I AR 3 Al
FAHE (B 6): Mo, oo
Kl F AR S SMEIFTOF e vr At AL
i B SR i . SR R
REA L%, (R XUBES i A —
AT A T B B A RIEAT. R
TR A LR — AR, T
REF LIS, HLE v oEdE, RO
AR E, R A AL BT
ey 240 3R AU E R A Bl f i %
AT R B =R B A AT
s AR A1 H SRS 3K
I Kl B AR AR AR AR BE 5 20 3R
ALK AT 1L SR B

A P DXCBRAE R 3 A 2025 R R
m P B AR AT KRR 55 A% v Kl
AP BB AT TR LR BT T 4719 1
b DR B R Rt ) S e A 4 B
Ao AL, JFANSE5TTRYE A S H
Rl 55 T RBEAT BAR K E ol 55 A B AN
AL RIEFRG T B B E R A
RAMERE, $RTHE IR AL RE ). 1E
g VE R, RICX e 2 4] e 5]
PR RORE A, AT RURAE T & &
Regaethe sioh, RGNS, K

R ECE R PR E SRV KNI
REALIREFRIATSE L, Jof EAJE 628
Wy BlE A, WTRERFHRENR
PR et

3.2 B TR Be B LRI S KB &
IR EI LA

BT RE B 2K R RO T I R
P76 B R N R ALK
MM ST B FRAIAIE, RGN
HRPEA 5 ML (E D).

() HREELIERM. H, SHURL
SUPRTAA A B 25 D7 BURIAT LS5 1)
ARV R AT AR B A S8
REE L. HK, YIS B e A 2t
IFRA UMREAMNA X &5, X
BREEPIFLRTT ROR B RE S )RR AR HK
SRR AT MY o

(@) MRMESS . i, ZHL A
BEAT LS5 FRE I, P G it A o
H Bty I A5 TG DS A Bt AT %5k
W5, AP A FIFABHEEAT B 2 44

R A

L& 6N

<
O
LK 5

B4 BRI S5

WEON TS - LEIRAITHLH |
(a1 ) =N ey
1/7/39 Uﬁ&ﬁ\/
AN
HEA% X s
CrZEE

SN

(BRI R, | | P A SRR

BEEHER

opmmsn Y-

BT RUGE R
W T AR
[ — v — :
/| @ g |
| ewipmR, mErE | |

L A S

@ AT AR R T R

FNRBEESDPREE

ourngn

K5 BT DXCHBE RN 2 R BT 6 4t e it

K7 TR Re S 2B RO I A T
A RIS

BREAT A
UER N gig% bt 2
A A v PIFRHE/ RS |~ Ao
AT H o
el T \d
IR IR B
JeH JeHE
HHeEY < > LY
WiTEmEE/ RS | PuATER HE SRS
i 2 — AT 2
HLH 3
B

6 IR BE A A



Bl B T §
P TEE <
WLt B AL Pl as 1 ‘
| | e
IR K }%+>+ R \ :
[ A |
P B PR S —
Lo B A !
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PIFAL /s P ;
BREG L TR P ;
< TN

BRI A A8

Bk B FLEH

> sz

K8 BRI H LARGUR G

ML ER A, Fa, A AR
BWIRIFHEATIZE, T HEMKLF
B o

(3) RPIIE, R FHEEM)E,
BRI 2 BT I 22 47 30 [X e I ik
rEWEGTHE. HRE AR 2P L
SR, TN i TR R i X
BACKIR RHAT T 4, I e HAl
HURIRZRS, B8 R

(4) FRHS . LR EE LAY
WuEJE, AR B R R AL e
TSR, 3 SR AR S Bt D15
BPREE. FREME R R ARG AR
N [ GRERE M

(5) BRREAT . BREFE PRI
REAT A B I A RR I RV
R, BRI AR R AR R EE,
PUE N A7 2L

FERARSERH, P AERYLA
B I BLIRIT, $ATES LA AP AE I
SKILRIR N = e S e, ER S
ZREME, B A5 B BEAT BEIRTE R K
S TARRAEIAIE 8 .

FESATAR . AR B S ZBREUR
WA TAERIER TARRA RS S
ShEfidiEics (PUTHHE /RS ) BA
PR EEh AR, LR (o)
FE IR BT D TS DR DAL
¥ H R e & T i B R RE
ELITEYT LA BER, SeEi
ToHR S S DN ER AL B, AL

90 s

Fe) A FRIHRAT 25 RO AL B A BRI K
HUAE B 15 S A IR BN B2 U AT In
IR FEAM DR P I AP . [FI,
FER A R i N P 8080 ()20 B AT Ik
AHEARY b & XFE, BE2AHN
52 BRI OME RO AR AT DAE RN
BT R P A AR SC e AN HAt LAY
THI

FEFE TR RE B LRI 25 KB &
WIRPM AL T, BRI
W 7 PR PAT I AT AR, ORER
TR A AL, AR
SRR AR T A [ B R A LS
HEIERPIRE, KB 7 LA IR B — I
L BUMEARRCR, POt
RIS ERVEE AR, R EHAR
I, SE TR S 5PN
LR LN E STEM, A5 Rk
Tk, T, DUERBUG I T
BN T BRI, SRS SEPr
RIEIFHRTAR, AUFHE T BUFZE
AT TARR, 5T 7RSSR, i
BEGHEARSS A LS .

4 REE R

BRI T B CO H AT IR T
MR [AG B E B iR —. A
REE T B 9 R T 2R A e
R R . B ARTEIRARA
J R I 2 R H T 5 iR

R (2019 B ) ) Hoxd i 2 R HEF- 5 4
BPRH T EOR . AT X
AR 2019 fiw CRA) HIEKR, feth 75
T IXHUE I 2 KM SR S R e
ik K TR RE A LRI KB B
U EIE AR AV

T BN R R B AT LR, A
H AL O RN OREE T A A
P, e 1 XCHEET SR, HR
HURIERI ] 2 4B o5 S5 2 F A £
BT AL G, 12 Un] KR PR AR
B A BB LE A, IR B
Phy 2 ath. ROEME. ¥ RIERIHE R
PRI E A — ks, 2R
FROREPE, T AR K M R g B L S v
AR AMntt, XPEEREARRGIN
W BHR P R = 1) TAER A HBU £ 3
HARNBUG IR i), &M K
INFHURGITRE TR AR, 27 S
REA 2 A Bhia AT P AL R AR
SCHL T B R A I R 535

B TR T A R R A A SR
BHEEFRIR B ST A, JEFAT
T E R AR 2 R e,
TIX PR RO TN = KT S
BRI R 22 TR R PR I 22 R s AT
&, R E L) R
K Lol 55 8 1 R B SR AT R I, AE T
SRR RE 2 LB OREE T, AT Rk
BEHR TR B A = 5L S5 P, SEEL
SRR e LS RS eI R
AN E REfL. ALant, R
T BRI RCHES R e
AR, BB R, KPR & &
BB E A, TEZ MR &,

FENV S5 SR, Ja SR TR AR S i
DX R A ] -2 [ Al S O 4 Jre
R ERORIRT, HT R4 LM
JIIATLEG 3E— 25 B TR 22 KT 5 iR
kS eENE SR e %S
Jiy #2577 VLA Hbi]E B A4
FEM TP KBRS AR KRR 5. £
BRUT, T e R R 2 53 3t



g.OIh, EBUHE. aH
Wb AERKIEAZE T, @5
BF R ARG, ST
TERERTRFSE AR . 1}

[ ZH ik ]

[1JLiu P, Peng Z China's Smart City Pilots: A
Progress Report[J]. Computer, 2014(10) :
72-81.

[2] R NIGSEANE B AR D060, 2 20
TN 2 R S =P & @R AR KN
(2017 i )= M Ar% (2017129 = [Z].
2017.

[3]Nakamoto S. Bitcoin: A Peer—to—peer
Electronic Cash System [EB/OL]. https://
bitcoin. org/bitcoin. pdf, 2007.

(4] SHE T B |\ 2T0
PRI AEX PSR O AR B F AR E
BRI AES) XBE R AF LAl
Bk [EB/OL]. http://www. xinhuanet
com/politics/leaders/2019-10/25/
¢ 1125153665. htm.

(5] i NRILANE EARBHIERS. S TIT R
BT 25 B P A AU TR
A EER (20121122 %5 [EB/OL].
http://www. mr. gov. cn/zt/ch/szesjs 30107/
zewj/201304/t20130417 2145042. html.

[6]Zheng 7, Xie S, Dai HN, et al. An Overview
of Blockchain Technology: Architecture
Consensus, and Future Trends[C]//
2017 IEEE International Congress on
BigData (BigDataCongress), 2017.

[7]Zheng 7, Xie S, Dai HN, et al. Blockchain
Challenges and Opportunities: A Survey
[J]. International Journal of Web and
Grid Services, 2018(4): 352-375.

[8]Lin I C, Liao T C. A Survey of Blockchain
Security Issues and Challenges[J].
International Journal of Network
Security, 2017(19): 653 - 659

[9]F. Tschorsch, B. Scheuermann. Bitcoin
and Beyond: A Technical Survey on
Decentralized Digital Currencies[]].
EEE Commun. Surveys Tuts, 2016(18):
2084 - 2123.

[10]JU. Mukhopadhyay. A Brief Survey of
Cryptocurrency Systems[C]//2016 14th
Annual Conference on Privacy, Security
and Trust, 2016

[11]L.S. Sankar, M. Sindhu, M. Sethumadhavan.

Survey of Consensus Protocols on

Blockchain Applications[C]//4th IEEE

International Conference on Advanced

Computing and Communication
Systems, 2017.

[12]Li X, Jiang P, Chen T, et al. A Survey on
the Security of Blockchain Systems[C]//
Future Generation Computer Systems,
2017.

[13]K. Christidis, M. Devetsikiotis. Blockchains
and Smart Contracts for the Internet of
Things[J]. THE Access, 2016(4): 2 292 -2 303,
2 016.

[14]Xie H, Tang H, Huang T, et al. A Survey
of Blockchain Technology Applied
to Smart Cities: Research Issues and
Challenges[J]. Surveys and Tutorials
2019(3) : 2 794-2 830.

[15]Scekic 0, Nastic S, Dustdar S. Blockchain—
Supported Smart City Platform
for Social Value Co—Creation and
Exchange[J]. IEEE internet computing
2019(1) : 19-28

[16] 5K3%, HEEA], 7. DXOREEHARXS
BUMRELAIE I SEmT [J]. BT,
2016 (12): 11-17.

(17] M8, T 2. N X gk £ R A it
B R B AR (J]. 7B,
2017 (4) : 59-66.

(18] HEsivh: . BT DXCHUBE IR Fi IS8 9T LU
T (S EE, 2016(23): 148-151.

[19]Wang L, Liu W, Han X. Blockchain—Based
Government Information Resource
Sharing[C]//IFFE International Conference
on Parallel & Distributed Systems. IEEE
2017.

[20] mE M, 28%T, Zskd. JET X Pk
FRBUR RIS B Bl R QR 7 [
HLF IS, 2018(2): 15-25.

[(21] Fid, sk—%. DARHUEE NIRRT
BT REAR AT S [T BRI
PR, 2017(1): 29-35.

[22]Abdellah Ouaguid, Noreddine Abghour
Mohammed Ouzzif.A Novel Security
Framework for Managing Android
Permissions Using Blockchain
Technology[J]. International
Journal of Cloud Applications and
Computing (IJCAC), DOI:10.4018/
TJCAC. 2018010103.

[23]Md. Abdur Rahman, Md. Mamunur

Rashid, M. Shamim Hossa. Blockchain
and IoT-based Cognitive Edge
Framework for Sharing Economy
Services in a Smart City, IEEE Access,
DOT: 10. 1109/ACCESS. 2019. 2896065.

[24] #5E, T WK XHEERAREIRS
JEE [J1. AzhfeiAak, 2016(4): 481-
494.

[25]1. Buterin, V. A Next—generation Smart
Contract and Decentralized Application
Platform. Etherum 1-36 (2014).

[26] &[S, B2l FEFE, . BUNE
BRI E 5w 7 [T, A
%, 2008(11D): 1 724-1 727,

[27] xfE, xIEHk, Eilk, 5. KEARHAR
PRSI TR, RS (1. [ Bri
Rk, 2014(6): 38-43.

[28] XK. FT KB HOAR MR ST i
(Cl// 2 i S MBIE——2014
TR E 18 S8 (04 ST ALRIHT
BRI ), 2014.

[ Wik H 59 12020-08-27;
[ &0 H 1 12020-10-12

2020 455 24 8 %5 36 % D1



