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1 UVOD

6YLMHW VH WUHQXWQR QDOD]L QD VYRMRM SUHNUHWQLFL
koji ostavlja potreba da se napokdd KGVNR GMHORYDQMH XVNODGL V HNR
VX DVSHNWL NRMH EROMH XSUDY OMdQddntklie st&/mb @ad® VUHCG

kontrolu.

THKQRORJLMD MH LPDOD NOMXpQL XWMHFDM QD UD]JYRM
nositelj razvojabili su to kroz povijest i ostali su tdanasV YHULP XW MiHdeBMeEHP QHJR
SURMHNFLMH SRND]XMX GD UH XUEDQH VUHGLQH VDPR QD
UD]J]YRMX L XSUDYOMDQMX JUDGRYLPD VYH YLaAaH GRELYD QD

Smart Citykoncept RVWRML YHR RGAISWWLMRVQMHGQMH YULMHPH LV
SUHWSRVWDYND GD VH RYDM NRQFHSW XLVWLQX SUHQHV
RJOHGD SRQDMYL&H X UD]JYRMX LQWHUQHWD * WHKQRORJ
seRYDM UDG EDYLWL EORFNFKDLQ WHKQRORJLMD 2YDM UL
NRQFHSWD L SULPMHQH SDPHWQLK UMHAHQMD SUL UD]YRM]

1.1 3UHGPHW LVWUDALYDQMD

7THKQRORJLMD MH XaOD X VYH SRUH OM XsgevdeRthosti MdH OR Y D C
NRMX WHKQRORJLMD X YHURM LOL PDQMRM PMHUL QLM
JRVSRGDUVNLP UD]J]YRMHP OMXGVNLK |DMHGQLFD MDYOMI
djelotvornijim upravljanjem istih. Pri tome, prvenstveno mislime upravljanje gradovima.

SRVOMHGQMLK QHNROLNR GHVHWOMHUD GRJDYD VH HNVSO]I
javljaju se i problemi upravljanja istimd.YLMH NOMXpQH NRPSRQHQWH NRMI
baviti jesublockchaintehnologija i pametrgradovi, odnosno, potencijal primjebickchain

tehnologije u izgradnji pametnih gradova.

Pojam pametimi gradovaSRGUD]XPLMHYD XUEDQX VUHGLQX NRMD |
SULNXSOMHQLK RG VWUDQH UD]JOLpPLWLK s$hijeydprajaRj®@ LpNLK
UHVXUVLPD L LPRYLQRP 2YR XNOMXpXMH HyDGIDWIN HPIRUYLLNDH
VX RQGD SURFHVXLUDQL L DQDOLJLUDQL X Wegddahkn SUDUHC
sustavima, energetskim sustavima, upravljanje opskrbtke pode, komunalnim sustavima,
VLIXUQRVQLP L LQIRUPDFLMVNLP VXVWDYLPD ANRODPD
sustavimgMcLaren & Agyeman, 2015.Svrha izgradnje pametnih gradova jesboj aD Q M H



NYDOLWHWH &MYHRKQIR OIRILIWXNV HRILSREROMADQMH HILNDVQRYV
SRWUHEH NRULVQLND WLK XVOXJD 8SRWUHED WHKQRORJL
GXaQRVQLFL XSUDYOMDMX JUDGRYLPD L RVWYDUXMX LQW|
senzorina, s komrolom u stvarnom vremenu, padgorikupOMHQL RG VW4 DhQH JUD!
stvarnom vremenu analizirajyprocesuirajuPoslad, Ma, Wang, & Mei, 2015., navedeno u

Musa, 2016.

Druga komponenta ovog rada jest primjena, odnosno potencijal prinfjergdain

tehnologije u pametnim gradovimBlockchaintehnologija je peer to peer distribuirana baza
SRGDWDND QD NRMD ELOMHAL VYH WUDQ(CHistiHiE MH GRJR
Devetsikiotis, 2016.)Blockchain tehnologijanijela je revoluciju u financijskom svijetu kroz

trgovanje raznim kriptovalutama. Primjena ove tehnologije u kontekstu pametnih gradova
QDMYL&H VH RJOHGD X YLGX VLBeckcgadth WHKIQ B WS HMN IV DE I R X
QD NRMHP UH ustavi pdunbt@i gvadovwd®% HQHILW RYH WHKQRORJLMH
QDSDGDp NRML SRNXabykthamRBSHARP IPRUDDRMYODGDWL FL
aAaWR MH X SUDRisas@ MetRuBRGmmerasamy, 2016.)

Sigurnosni asppl WL SDPHWQLK JUDGRYD NOMXpQD MH NRPSRQHQ
PRJX QDVWDWL ORALP VLIXUQRVQLP UMHAHQMLPD PRJX
VYDNRGQHYQL ahblycRaohain v KSUDOYRIJLMD LPD SUHVXGQX XOR.
problemaNadaOMH EORFNFKDLQ WHKQRORJLMD PR&aH SULGRQLNM
SULPMHQX SDPHWQLK XJRYRUD NRML SRPD&X SULOLNRP
WUDQVDNFLMDPD 3DPHWQL XJRYRUL VX EU&AL VLJIXUQLML
zDSLVDQL X VDPRP NRGX XJRYRUD WH ]JERJ WRJD QLMH SR\
verificirati valjanost ugovor@Pyzyk, 2018.)

SUHGPHW RYRJ GLSORPVNRJ U D 6lakdbaivtehndlbhije Rktite@FLMD O S
pametnih gradova.

1.2 3UREOHP LVWUDALYDQMD

8 VNODGX V QDYHGHQLP SUHGPHWRP LVWUDALYDQMD L]YHC

SUREOHP RYRJ GLSORPVNRJ UDGD MHVW LVWUDALWL NRML
tehnologije u kontekstu izgradng XVWDYD SDPHWQLK JUDGRYD 2GQRVQR
koji blockchain tehnologija PRaH grinjéhjena priliko izgradnje sustava pametnih
JUDGRYD EXGXUQRVWL



5HDOL]DFLMD SUREOHPD LVWUDALYDQMD RYRJ URIGD RGYL!
ubGbD GHWDOMQR uUH VH REMDVQLWL NRQFHSWL NOMXpQF

tehnologija i koncept pametnog grada.

8 HPSLULMVNRP GLMHOX UDGD QD NRQNUHWQLP SULPMHULI

blockchain tehnologije prilikom izgdmje pametnih gradova.

8SUDYOMDQMH UHVXUVLPD NOMXpQD MH VWDYND VYH YLAal
YLAH RG VWDQRYQLAWYD 4LYMHOR MH X XUEDQLP SRGL
XUEDQRJ VWDQRYQLaAWYD GR LERAGYLOD HAL BMHWR UH WYW
S R G U X(b&pharhi2nt for Bussines Inovation & Skills, 201&Yye navedeno jasno ukazuje
GD UH RSWHUHUHQMH QD LQIUDVWUXNWXUX L UHVXUVH XU
istima treba blje i racionalnije upravljati. Upravo koncept pametnih gradodeazuje se kao
RGOLpQR UMHAHQMH RYRJ SUREOHPD 9HU GDQDV PQRJL
prelaze na pametne sustave upravljanja infrastrukturom i resursima@ch@@10. do 2025.
B'3 QDMYHULK JUDGRYD QD VYLMHWX SRUDVWL UH SUHNF
JOREDOQRJ UDVWD 3UHNR WULOLMXQD DPHULPNLK GROL
JRGLQH D QRYLK SUHNR PLOLMDUGX LW DIURYCRINLD 5
SRUDVW SRWUDAaQMH RG PLOLMDUGL NXEQLK PHWDUD
YRGRYRGQH L NDQDOL]DFLMVNH VXnragtiukiiia RREB D QLK 0 S RGH
SRYHUDWL ]D SXWD GD EL SUDW/(DG6bbs,$@®.UDMWW NRQWHMQH

1.3 ,VWUDALYDPND SLWDQMD

1D WHPHOMX QDYHGHQRJ X SULMDaQMLP SRJODYOMLPD X
LVWUDALYDQMD X RYRP SRJODYOMX GHILQLUDWL UH VH
odgovoru empirijskom dijelu diplomskog rada.

,VWUDALYDpND SLWDQMD VX LGXuD

%ORFNFKDLQ HNRVLVWHP LPDWL UH SUHVXGDQ XWMHFDM C

u pogledu sigurnosti?

Blockchaintehnologija polagano preuzima primat kada se govori o razvoju pdmggadova

]JERJ VYRMLK WHKQLpNLK PRJIJXUQRVWL D SUL WRPH VH S
aspekt pametnih gradovaOQRJL SULPMHUL L] VYhddkdhdimerBdlagiial XM X GL
ELWL WD NRMD UH L RaDa¥oj Sustals 2a@an@tnédivd.H F D M



Pametni gradovi, teneljni na blockchainu XpLQLWL UH SUHRNUHW X QDpl
upravlja energetskim sektorom?

(QHUJHWVNL VHNWRU U0H ELWL SRG YHOLNLP VWUHVRP V

XUEDQL]JLUDQRVWL VWDQRYQWMMWYDDGEBMEp ER®UALUYR X SWD]
upravljanje energetskim sektorom.

Pametni gradovi temeljeni na blockchain WHKQRORJLML ELWL UH WHPF
HNRQRPLMH3"

6OMHGHUL NRUDN X UDJYRMX JOREDOQH HNRQRPLMH ELWL
UD]YRWYJXaNRMHP UH SRMHGLQDF ELWL X FHQWUX VYLK
institucije te oko kojih je sve bazirano (npr. banke).

14 6YUKD L FLOMHYL LVWUDALYDQMD

,] VYHJD SULMH QDYHGHQRJ MDVQR VH PR&H |DNOMXpLWL
morDWL SULVWXSLWL QD QRYL L XpLQNRYLWLML QDpLQ .1
blockchain WHKQRORJLML WUHQXWQR VH QDPHuUH NDR MHGQR
WHKQRORANLK NDUDNWHULVWLND

&LOM RYRJD UDGD MH LV Whlbbkéhaitehr®lBgijeH @dnteksd @rijehe) L P M H G
LVWH QD VXVWDYH SDPHWQLK JUDGRYD ,DNR YHU SRVWR
pametnih gradova, upravo [@ockchaintehnologijia XQLMHOD UHYROXFLMX X QDY

pristupa izgradnji pametnih sustava.j@sgvega tu se misli na sigurnosti aspekt tih sustava.

1.5 OHWRGH LVWUDAaLYDQMD

60XaHUL VH VPMHUQLFDPD J]QDQVWYHQH PHWRGRORJLMH S
RVWYDULPR SUREOHP LVWUDALYDQMD VYL SRMRR&L GHIL
SURXpLWL 3ULNXSOMDQMH UHOHYDQWQLK LQIRUPDFLMD X
SULNXSOMDQMD &4WR UHOHYDQWQLMLK LQIRUPDFLMD NRI
LVWUDALYDQMD NRULVWLW UH VH RGJRYDUDMXUH ]QDQVWY

U ovom radu tH VH NRULVWLWL ]QDQVWYHQH PHWRGH NRMH
]JODQVWYHQLK L DNDGHPVNLK UDGRYD 2GDEUDQH PHWRG
DQDOL]JLUDOL SULPDUQL L VHNXQGDUQL SRGDFL VKYDWLO]
iSSUDYQL ]JDNOMXpFL OHWRGH NRMH iH \(ZtldWiRa1998y LWL X L]



X Metoda analizetSRVWXSDN NRMLP VORAHQH SRMPRYH VXGRY
na jednostavnije sastavnice u svrhu boljeg razwaijg istih,

x Metoda indukcie tPHWRGD NRMRP VH QD WHPHOMX pLQMHQLF
novih saznanja i spoznaja, tj. otkrivanja novih zakotiitos

X Metoda dedukcie +t PHWRGD SRPRUX NRMH VH L] RSULK VXGH
SRMHGLQDpPpQLPARMNQRRPFHCHANWLYQRJI QDpLQD ]DNOMXp

X Metoda sintezet SRVWXSDN ]QDQ¥®N B QRR ELWNAWDEDRYDQMD VW
spajanja VDVWDYOMHQLK MHGQRVWDYQLK PLVDRQLK WYRI
VORAHSRWH XM X UL L]GYRM N prodese H BdhQsR tH jedBr&wdrid
cjelinu u kojoj u njezini dijelovi uzajamnpovezani,

X Metoda komparacie +t PHWRGD SRPRUX NRMH XVSRUHYyXMHPR
SRQDADQMX L LOWHQ]JLWHWX LVWLK LOL VURGQLK pLQN

X Metoda kampilacie + SRVWXSDN SUHX]JLPDQMD WXYyLK UH]
LVWUDALYDpPpNRJ UDGD RGQRVQR WXYyLK RSDabQMD VW

X Metoda klasifikacije + SRVWXSDN NRMLP VH YU&L VLVWHPVND
posebne elementl RMH WDM SRMDP REXKYDUD

X Metoda deskripcije + postupak MHGQRVWDYQRJ RSLVLYDQMD pLQ
SURFHVD X SULURGL L HRSLAW XY NWKH SRWLXKIRWLLYKD Q M D
]QDQVWYHQRJ WXPDpHQMD L REMDaQMDYDQMD

16 'RSULQRV LVWUDALYDQMD

2YDM UDGD SUHGVWDNODWIDAW Y DIGIMERBUNLRMREY VH EDYH L]JUD
WH LVWUDALYDQMLPD N RIbckchairHehBdogijd uSduidtdivhal QarBEtnih

gradova. Koncept pametnih gradova relativno je novi pojam i trenutno je jedna od glavnih

tema kada se govori u raRQDOQLMHP L RGUALYRP XSUDYOMDQMX >
blockchaintehnologija relativno je nedavno dosegao planetarnu popularnost zbog direktne

povezanosti s svijetokripto valuta

6YH PRIXUQRVWL RYH WHKQRORJLMH WIRRILHLRWH DAL DMK
WHKQRORANLP S poslpgtktl Dikrdpm Korispibima da bolje razumiju potencijale
primjeneblockchaintehnologije u kontekstu pametnih gradova.



1.7 6DGUADM GLSORPVNRJ UDGD

2YDM GLSORPVNL UDG VDVWRMDW UH VH RG |JDVHEQLK SR

8 SUYRP GLMHOX GHILQLUDWL UH VH SUHGPHW L SUREO}
LVWUDALYDpPpND SLWDQMD RNR NRMLK UH VH WHPHOMLWL
FLOMHYL PHWRGH LVWUDAaLYDQMD WHuBRSULQRY RYRJD U

8 GUXJRP GLMHOX uUH VH GHWDOMQR SUHGVWDYLWL NRQF|
NRMLPD \pHmimtakencept pametnih gradova, utjecaj kdjiH LVWL LPDWL QD )
gradove.

8 WUHUHP GLMHOX G HWbdcRManhtehnRHO RHE LSIDH GVRWODRIAL\BLMHOL F
WHKQLpPpND VWUDQD RYH WHKQRORJLMH NDR SULQFLSL UD¢
1DGDOMH LVWUDALWL UHbMdkcHRiGaQ RWH XWMKEOBK RNIRMH H *

imati nablockchain

8 pMWWRP SRIJIODYOMX RGJRYRULWL UH VH QD LVWUDALYD}p!
tehnologije pri stvaranja moderne pametne ekonomije, te utjecaja iste na upravljanje
UHVXUVLPD 1DGDOMH UDJUDGLW iUH VH SLWD@dH EORFN

prilikom izgradnje pametnih gradova.

8 IDNOMXpPpNX UH VH LJORALWL VDAHWL SULND] UH]XOWDWD
VH GR a0 skoX i\éhtpiRjskbrividijelu rada.



2 PAMETNI GRADOVI

For the human race to succeed, our citiegst succeed.
John Chambers, Executive Chairman, Cisco

21 awR VX SDPHWQL JUDGRYL"

8 SRVOMHGQMH Y UL M HiRaft dtykvicer Litili chberRitdWRH WH pH&aU0H PRJ
pXWL X MDYQRP GLVNXUVX VYLK GUX&aWY HQ@QdakeNtdaMceRYD R
PRIJXUHJ SUHNR GUADYQLK L JUDGVNLK OLGHUD NRML SRI
JUDYyDQD GR NUDMQMLK SRWHQFLMDOQLK NRULVQLND SDP
YHOLNH PXOWLQDFLRQDOQH NRPERQLWBWNLR@®IB WH IR MNX3 N §
QDGPHUX |D MDYQD VUHGVWYD NRMD VH GRGMHOMXMX ]D
razvoja pametnih gradova. Tu prije svega treba spomenuti Cisco, IBM, Siemens, ali i
Microsoft, Google i dr. Prve tri navedenenkpanije direktno sudjeluju u razvitku pilot

projekata pametnih gradovaNDR &aWR V XngddbDahy) MiNsaudsjski Grad Kralja
$EGXOODKD 1R XVSUNRV HQRUPQLP XODJDQMLPD X UD]YI
GLR VUHGVWDYD L QDSRYDMWWLK LS DPNE HIGILEDWAX. PRGHUQL]I
gradova. Modernizirati London, Berlin ili pak jedan New York jako je zahtjevan posao, te je
WUHQXWQR L GDOMH QH UMH&ALYD HQLJPD ,DNR VH UDVW V
se trenutno odMD X VNRUR VYDNRM GU&DYL VYLMHWD VWDYOI
LQIUDVWUXNWXUX L VYH VOXAaEH NRMH VH EULQX ]D QRLU
HNRORaANL XWMHFDM NRML JUDGRYL RVWDYOMDMX YHOLNL
aspeka. Peking, Tokio, Pariz 1HZ 'HOKL L GU YHOLNL ImgWvwekibSXpHQL
SUREOHPD V NYDOLWHWRP JUDND D WVOPWRL WOLXP s RLI R\NUYaDX
]JGUDYVWYHQRJ VWDQMD VYRMLK VWDQRYQLND ,DNR VX QI
]JDIJIDYHQRVWL QL PDQML JUDGRYL QLVX LPXQL QD PDQMD |
MDYOMDMX SHULRGLpQR 6YH RYR UDJORJ MH ]DaWR VH VY|
UMHAHQMD NRML EL SREROMADOL XYMHWH XUEDQRJ aLYRW!

Sam pojam pametnogg UDGD QLMH MHGQR]JQDPQR GHILQLUDQ YHu
WXPDpH .UR] SRYLMHVW VDPR VKYDUDQMH SDPHWQLK JU
IRNXV VWDYOMDR QD UD]OLpPpLWHe &uV SeH to Waddolsljp il W Q L K
najaktualnij. TDNR VX X DQWLpPNR GRED YHOLNL WUJRYL ]QDpL
trgovina, vijadukti koji su donosili pitku vodu u gradove iz udaljenih mjesta, te prve
NDQDOL]J]DFLMVNH PUH&H X PQRJRpPpHPX VX SREROMADOL aLYy

10



ODNSHWRYDQMH L VO ,DNR VH FLMHOL SURFHV UD]JYRMD
SRMDYRP SUYLK REOLND WHKQRORJLMH SRYLMHVQL UD]Y
*UDGRYL VX RGXYLMHN ELOL PMHVWR X NRMkePkDe¥H YRGLC
utjecale na cijele civilizacije, nadalje to su bila mjesta prilika za rast i razvoj kako pojedinca,
WDNR L FLMHOLK GUX&WYHQLK VNXSLQD *UDGRYL VX RG
UD]YRMD D GDQDAHVRBHNR RNDWLMH

e.g. Traffic

IIlE_’lIlﬂgElllt_’.llt

Cost of Living

Slika 1. Temeljni ciljevi pametnih gradova
Izvor: (Gharaibeh, i dr., 2017.)

,] JRUQMH VOLNH RPLWR MH G EazWjahjaxpametQh\gtadove haldeO RJ S |
JUDYDQL RGQRYVQIBRra® hbHdud raxvej pantethilsustava koji su integrirani u
JUDGRYH DOL L VYH GUXJH VIHUH 4LYRWD 5D]J]YRM SDPH\
WHKQRORJLMH YHU MH WHKQRORJLMD VDPR MHGQD NRPSR

11



cilievi pametnihgradova kako su ih predstavifcharaibeh, i dr., 2017.Y N XS MH PHYXVRE(
SUHNODSDMXHHKQWIUXMNR B LX V Pre@® aubiima JrUtBridljr@ Lcilja

SDPHWQLK JUDGRYD VX NYDOLWHMDYALMRWOR V. NIH Q@D VAW Y
SRGUXpMLPD X NRMLPD VH SUHNODSDMX GYD FLOMD QDOD]
X VOXpDMX UMHADYDQMD FLMHQH L NYDOLWHWH aLYRWD R
VSXVWLW W UsRsiddébYoS RYMRBMIL NYDOLWHWX LVWRJD 8 VOXp
UDVWD L UD]JYRMD L NYDOLWHWH ALYRWD DXWRUL VX QI
SURPHWRP QD QDpPpLQ GD VH NRQWUROLUD SURWRN SURPH'
YUHPHQD BRWIXR&HD®D VDPLP WLPH VH VPDQMXMH NROLpLC
NYDOLWHWD A4LYRWD JUDYyDQD SRYHUDYD OQRJL DXWRUL
WHKQRORJLMH QHUH L QH PR&AH ULMHALWL SUREOHPH PRGt
procHV NRML o0H VH SULPDUQR ED]JLUDWL QD UMHaADYDQMX SU

Kako (Albino, Berardi, & Dengelico, 2015prepoznaju, metabolizam gradova generalno se

temelji na inputu dobara i outputu otpada s konzistentnim negativnim rekdgsena, koji
multipliciraju socijalne i ekonomskerobleme. Gradovi se oslanjgi@ UHYLa&H QD HNVW
UHVXUVH WH RQL MHVX L RVWDW U0H SRWURAaDpL UHVXUVD
SDPHWQLK JUDGRYD PRUD ELWL ImaRuGKbjignLstaRy veste) @dOKRMD M
QRYRJ VWDQRYQLAWYD D LQIUDVWUXNWXUD L SULURGQL
dovesti u situaciju da oskudijevaju najosnovnijim resursima i time pogubno djeluju na
ALYRWQH XYMHWH VWDQRYQL&AWYD

X QKMYWDGRYD X VYLMHWX AaLYL PLOLMDUGL OM
]JDVOXAQL ]D SUHNR -DJOREPIOGRIXRTB NXUDQVWIIY® VD SUF
VWDQRYQLNX RG QDMYHULK JUDGRYD EALOL VX ]D)
bliskoj EXGXUQRVWL JRGLQH EURM VWDQRYQLND X QDM

PLOLMDUGH VWDQRYQLND L RQL H EDWWRDNID®D»HAQL ]PLOLI
N X 0D QVWMWRY MH{pQ bdP320MWHDobbs, i dr.,2011.) Nadalje, skoro polovica
BDP-D 9HOLNH %ULWDQLMH QDODI]L VH X (kh@GaR2D26.)VD VYRMRI
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Slika2. Distribucija BDRD L VWDQRYQLAWYD X VYLMHWX

Izvor: World Econont Forum https://www.weforum.org/agenda/2016/04/howicheconomiegrowth-comesfrom-our-
cities))

, ] VOLNH YLGOMLYR MH GD VX SRGUXpMD NRMD VX QDM.
doprinose BDPX 7DNR VH PR&H YLGMHWL GD V- pidxvéde'u QDMY H
SRGUXpMX RG YRVWRXDAGBHRBR SRGUXpMX /RV $XQPIMD RWER 8

Lagosa, Kaira i Johannesburga.

% XGXUIRREYDMNL]PD GROD]L VD LVWRND SUHPD ]DSDGX WH I
svijetu nalaziti upravo na istoku, odnosno Aziji. Tu se prije svega misli na Kinu i Indiju. U
QDVWDYNX WHNVWD SIRINKA DQDIN RIQ XYIRVGED GHILQLUDWL SDPH

2.1.1 Definicija pametnih gradova

3DPHWQL JUDGRYL QHP DM XfindijD. V& se_ owdjHE@IrRY Qdsleanje G H
YULMHPH VQDAaQR &dLUL D,NDiGHjEdindirRaPi skDgihah@ Q@adjiFdRektno
sudielXMX X UD]JYRMX SDPHWQLK JUDGRYD L GDOMH QH SRV
SDPHWQL JUDG 9HOLNL MH S UfR&ShVR:kadviRrmétHi gea@dRaliR JUD GR
RQL WR QLVX QDGDOMH UD]JOLpLWL DXWRU ({ntsligddthivWH UD]
JUDG SRYH]DQL JUDG L VO VYH WR VDPR GRSULQRVL YHu
i koncepta pametnog grad8. VY RP pODQNX L]Hollands]RGE)@BVQR LVWLpPH
JUDGRYL SUHpHV WBPIHW\QLLb XD®D YLNDG MDVQR QH GHILQLU
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neke konkretne dokaze koji bi poduprli tu izjavu. Naddhdlwinkle & Cruickshank, 2011.)
navode kako jgako bitno da se s ovom praksom prestane, jer osjVvi@@T odjela pri
JUDGVNLP XSUDYDPD QH ]1QDpL GD VX WL JUDGRYL DXWRPD

San Diego, San Francisco, Ottawa i dr.

Nadalje, (Hollands, 2008.)se oslanja na ra@Komninos, 2008) u kojem se isp X pHWLUL
NRPSRQHQWH LQWHOLJHQWQLK JUDGRYD DXWRU NRULVWL

X $SOLNDFLMD 4LURNRJ UDVSRQD HOHNWURQVNLK L GLJL

gradovima
X .RULAWHQMH LQIRUPDWLpPNHMAEEKQRRW DL M HDXQ VY& M DV
regiji

Xx 8YRYHQMH ,&7 WHKQRORJLMH X JUDGRYH
X Teritorizacija takvih praksi u svrhu povezivanja ICT tehnologije i ljudi zbog
SRYHUDQMD LQRYDF prigblzmsolyiAgQ™MIH A D@M B RMH WHKQRO

Postoje mnoge dimicije pametnih gradova. Kako prepozndf@'Hare & O'Grady, 2012.)

ALURNL UDVSRQ NRQFHSWXDOQLK YDULMDQWL SURL]JOD]L 1
SULGMHYLPD NDR A4WR VX ALQW H O IAISTOPWOMG LL OUW DAGG LM HWED. @
L QH NRULVWL JD VH XYLMHN NRQJLVWHQWQR 1R WUHQX

pametnog grada, niti jedaasve definicija pametnog grada.

Termin pametni grad prvi put se krenuo spominjati tijekom 1i89§odina, lada je cijeli

IRNXV ELR QD WHKQROR&ANRM NRPSRQHQWL SDPHWQLK JUD
JUDGRYLPD 6 RE]JLURP GD VH WLMHNRP WLK JRGLQD NUHQ
WHKQRORJLMH UDpXQDOD GLJLWDj® QeHje Na¥ HokagLbwDneL M H L
WHKQRORaN R Malforisgi m&titipanietnih zajednica bio je prvi koji je u cijeli

koncept pametnih gradova ubacio socijalnu komponentu, te je stavljen fokus na to kako
]JDMHGQLFH PRJX ASRVWDWK GPDERW M3 JID LUMNEREEOVINQL N S\
Berardi, & Dengelico, 2015.)U tom trenutku nastala je jako bitna ideja pametnim
JUDGRYLPD NRML VX ELOL SULPDUQR RULMHQWLUDQL QD ¢
navodi (Albino, Berardi, & Dengelico, 2015.)nekoliko godina nakon Kalifornijskog
LQVWLWXWD 6YHXpLOL&AWH X 2WWDZL NUHQXOR MH NULWL
RULMHQWLUDQD QD WHPQRERIUNMMNRPSROHQWXORJ |DAWR
SDPHWQLK JUDGRYD D WR MH SRERO MADADMWd]BataMdiR&V D VY RN
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Dengelico, 2015)VWDYOMDMX QDJODVDN QD AVRFLMDOQL NDSLW
NDNR MH SRpHWNRP QRYRJ VWR O Mfdnobekurdriod epitdty. PDUW FL

Prema (Harrison, i dr., Foundations for Smarter Cities, 20l0NRQFHSW AVPDUWHU
SURL]DADR MH L]In¥ WXGURBLWR 3R D W H QN\DIRO IA],IQUDAMUX S O
CentranaRSDADQMD VWXGLMH VX GD X PQRJLPDnfaNzigaHdY W L P D

PUHaAaH VX VSRVREQH SULNXSOMDWL SRGDWNH R VYLMHW
U D p Xaxba@a dostupna da spdidaFL DQDOL]JLUDMX 1DGDOMH LVWwUDAal
PRJX SRVWLUL ]QDpDMQL SR]JLWLY QnLpda&Rdk® Kkako bi payveézaW H Q M H
ILILbDNH GRJDYyDMH V QDSUHGQLP DQDOLWLpPNLP VXVWDYL
VXVWDYLPD XSUDYOMDQMD JUDGRYLPD 3UHPD DXWRUX W
RG NRMLK MH AVPDUWHU FLWQHKNP MBGAGQMHRSUWIRO LWIRK H/ 00

definirao tri IT karakteristike ili dimenzije:

X Instrumendliziranost tInstrumentazacija RPRJIJXUXMH VQLPDQMH L LQWHJ
SRGDWDND X VWYDUQRIPOQMIHVHQKRNDRENRNML®D RVREC(
kamera, kios#, pametnih telefona, internetaidiiu VO L p QLK Yikvphabe' D 1D
SRGDWDND XNOMXpXMXUL L GUXaWYHQH PUHAH NDR PL
instrumendlizibianih L PHYXVREQR SRYMKMPRQNRYWYXWR/ YBSDMD IL]LpN
virtualnim.

x O0Hy XV R&e€rmost tinformacije dobivene othstrumenaliziranih podataka
integrirane su kroz cijefproces, sustav, organizaciju, industriju ili vrijednosmac.

Osim toga, takvi se podal. PRJX PHYyXVREQR SRYH]DWL SUHNR YL3
organizacijaindustU LMD LOL ODQDFD YULMHG Q&&ziwanje ORIXUH MI
podataka kojisune UHYHQL LOL QLVX GLUHNWQR SRYH]DQL VD
‘HE PHYXVREQD SRY H]DH&ED/ W QGUHKEQHY W @IRKDEHIINILIKF D L
konstrukat&oji nude sMLVOHQH LQIRUPDFLMH SUHNR FLMHORJ UL
sustava.

X Inteligencija £Analiza ovih povezanih informacija mora dati nove uvide u odluke i
DNFLMH NRMH VH GRQRVH GD EL VH SREROMAaDOL LVKR
industrijskh lanaca vrijednosti. Takvi ishodi moraju iz korijena promijenitustko
krajnjeg korisnika ili ekosustava, tj., moraju dodati opipljivu vrijednost. Najbolji
SULPMHUL GH LPDWL LQWHOLJHQFLMX NRMD UH X SULEC
UD]PLEAWWWH aN L(Hari&bhHi GrY Edar@diang Rr Smarter Cities,

2010.)
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Iz studije koju su proveli Harrison i drugi, jasno je da IT komponenta mora biti povezana,
instrumentalizirana i inteligentna. No, bitno jeagpi da Harrison nudi samo definiciju ICT

dijela koncepta pametnih gradova, a ne cijelu definiciju pametnih gradova. 1z mnogo primjera

X VYLMHWX RpLWR MH GD VX GRQRVLRFL RGOXND SUHYLA&H
gradova. Takav jednodimenz@D ODQ SULVWXS UD]JYRMX SDPHWQLK VXV
GRJRGL GD UD]YLMHQL VXVWDYL QLVX RQR @&WR JUDYDQLPI
XWUR&GHQL %LWQR MH QDJODVLWL GD MH VRFLMDOQD NRI
tehnologMD MH VDPR DODW 8 QDVWDYNX WHNVWD UH VH SULNI

(Chourabi, i dr., 2012.QXGL SUHJOHG GHILQLFLMD SDPHWQUK JUDGHE
tablici ispod.

Tablica 1. Pregled definicija pametng grada prema(Chourabi, i dr., 2012.)
x A city well performing in a forwartboking way in economy, people,

governance, mobility, environment, and living, built on the smart combinat (Giffinger, i dr., 2007.)

of endowments and activities of sadfcisve, independent and aware citizens

X A city that monitors and integrates conditions of all of its critical
infrastructures, including roads, bridges, tunnels, rails, subways, airports,
seaports, comnmications, water, power, even major buildings, can better (Hall, 2000)
optimize its resources, plan its preventive maintenance activities, and mot

security aspects while maximizing services to its citizens

X $ FLW\ 3FHig @&MHsMaLinfrastructure, the IT infrastructure, the soci
infrastructure, and the business infrastructure to leverage the collective (Harrison, i dr., 2010)
LQWHOOLJHQFH RI WKH FLW\~

X $ FLW\ VWULYLQYVMMRUWHNH LPRWHOHPBILFLHQW (Smart Cities Council,

and livable) n.d.)

X $ FLW\ 3SFRPELQLQJ ,&7 DQG :HE WHFKQRO
design and planning efforts to dematerialize and speed up benatéu
) ) ) _ ) ) (Toppeta, 2010)
processes and help to identify new, innovative solutions to city manageme

FRPSOH[LW\ LQ RUGHU WR LPSURYH VXVWDI

X 37KH XVH RI 6PDUW &RPSXWLQJ WH Rfka§ticiure] |
components and services of a aityhich include city administration, (Washburn & Sadhu,
education, healthcare, public safety, real estate, transportation, and utiiti 2010)
PRUH LQWHOOLJHQW LQWHUFRQQHFWHG D¢

Izvor: (Chourabi, i dr., 2012.)
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, ] QDYHGHQLK GHILQLFLMD PRJX VH SUHSR]QDWL WHUPLQL

Su:

X 2GUALYRVW
S8PLOAQNRYLWRVW
8pHQMH

X

X

X

Monitoring,

X Povezanost, i

x

Inteligencija.

U nastavku tekstéAlbino, Berardi, & Dengelico, 2015)regledom znanstvenih radova na

WHPX SDPHWQLK JUDGRYD QXGH MR&a GXpamdhag radaG X UD
5D]JORJ ]D RYDNR GXERN L A4LURN SULVWXS WUDAHQMX W
PLOQMHQLFL aWR MH VDP WHUPLQ SDPHWQRJ JUDGD NRQFH:
AWR YHUL EURM UDGRYD GD EL GRGRIQH WRMDNH ]0QDMHAQKR
PR4AH GRQLMHWL ]DNOMXpDN a4WR EL SULEOLAQR ELOD GHIL

Tablica 2. Pregled definicija pametnog gradaprema Albino, Berardi, & Dengelico,

2015.

Smart city as a highech intensive and advanced city thanheects people
information and city elements using new technologies in order to cre
sustainable, greener city, competitive and innovative commerce, an

increased life quality

(Bakici, Almirall, &
Wareham, 2013)

Being asmart city means using all available technology and resources i
intelligent and coordinated manner to develop urban centers that are at

integrated, habitable, and sustainable

(Barrionuevo, Berrone, &
Ricart, 2012)

A city is smart when investments in human and social capital and traditi
(transport) and modern (ICT) communication infrastructure fuel sustain
economic growth and a high quality of life, with a wise management of ne

resources, through participary governance

(Caragliu, Del Bo , &
Nijkamp, 2011)

Smart cities will take advantage of communications and sensor capab
VHZQ LQWR WKH FLWLHVY LQIUDVWUXFWXUH
other logisticaloperations supporting daily life, thereby improving the qua

of life for everyone

(Chen, 2010)

Two main streams of research ideas: 1) smart cities should do every
related to governance and economy using new thinkémgdigms and 2) smar

cities are all about networks of sensors, smart devicestieal data, and ICT

(Cretu, 2012)
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integration in every aspect of human life.

Smart community+ a community which makes a conscious decisior
aggressively deploy technology as a catalyst to solving its social and bu:
needs + will undoubtedly focus on building its higipeed broadbanc
infrastructures, but the real opportunity is in rebuilding and renewing a si
of place, and in the processsense of civic pride. [ ... ] Smart communities i
not, at their core, exercises in the deployment and use of technology, but
promotion of economic development, job growth, and an increased qual
life. In other words, technological propagaRQ RI VPDUW FRPF
end in itself, but only a means to reinventing cities for a new econom)
society with clear and compelling community benefit

A smatrt city is based on intelligent exchanges fafrination that flow betweel
its many different subsystems. This flow of information is analyzed
translated into citizen and commercial services. The city will act on
information flow to make its wider ecosystem more resourceefficient
sustainate. The information exchange is based on a smart govern

operating framework designed to make cities sustainable.

(Eger, 2009)

Smart cities are the result of knowledigéensive and creative strategies aimil
at enhancing the socieconomic, ecological, logistic nd competitive
performance of cities. Such smart cities are based on a promising mix of t
capital (e.g. skilled labor force), infrastructural capital (e.g. higith
communication facilities), social capital (e.g. intense and open net
linkages) andentrepreneurial capital (e.g. creative and Fgking business

activities).

(Kourtit & Nijkamp,
Smart cities in the

innovation age, 2010)

Smart cities have high productivity as they have a relatively high sha
highly eduated people, knowledgetensive jobs, outptdriented planning

systems, creative activities and sustainabiitiented initiatives.

(Kourtit, Nijkamp, &
Arribas, 2012)

A community of average technology size, intercondeeted sustainable
comfortable, attractive and secure.

The application of information and communications technology (ICT) with 1
effects on human capital/education, social and relational capital,

environmental issues is often indicated by théonodf smart city

(Lazaroiu & Roscia,
2012)

A smart city infuses information into its physical infrastructure to impr
conveniences, facilitate mobility, add efficiencies, conserve energy, impro
quality of air and wate identify problems and fix them quickly, recover rapi
from disasters, collect data to make better decisions, deploy reso

effectively, and share data to enable collaboration across entities and dom

(Nam & Pardo, 201)

Creative or smart city experiments [ ... ] aimed at nurturing a creative ecor
through investment in quality of life which in turn attracts knowledge wor

to live and work in smart cities. The nexus of competitive advantage has

(Thite, 2011)
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shifted b those regions that can generate, retain, and attract the best talen

Smart Cities initiatives try to improve urban performance by using ¢

information and information technologies (IT) to provide more iefficservices
(Marsal, @lomer, &

to citizens, to monitor and optimize existing infrastructure, to incre 3
Meléndez, 2014)

collaboration among different economic actors, and to encourage innov

business models in both the private and public sectors.

Izvor: (Albino, Berardi, & Dengelico, 2015.)

,] ODYHGHQLK GHILQLFLMD PRA&H VH ]DNOMXpLWL GD VH

SRYH]DQRVW WULMX NRPSRQHQWhCiHR B LNRIPGHR SB O M\D Q LV B ¥ |
NRPSRQHQWD WH XSUDYOMDpPND NRPSRQHQWD 6SRM RYH
VRFLMDOQD NRPSRQHQWD QDMYDAQLMD MHU MH XSUDYR
WHKQRORJLMRP SREROMAD 3 LIKRMav]UEIRIQD in@a3trakDiomQ G D

i znanjem.

Prilikom izgradnje pametnih gradova treba se krenuti od socijalne komponente, a ne od
VOLMHSRJ YMHURYDQMD X WHKQRORJLMX L VSRVREQRVW L
Iz navedenih definiciaPVQR VH LVWLpH GD MH VRFLMDOQD NRPSRQ
DNR VH @8HOL XVSMH&EQR L]JUDGLWL QDSUHGQR GUXaWYR NI
pametnimaljudski kapital QHL]RVWDYDQ MH |IDN VgRBrojeldiDfrodsRMHI VWU
i]JJUDGQMD SDPHWQLK JUBGR¥HVMHMIN ZXIRUHRMWAQIHEDMX C
WHKQRORJLML YHUO XSUDYR REUQXWR WHKQRORJLMD VH P
Ne stavljanje socijalne komponente na prvo mjesto prilikom izgradnje pdmgtadova
ULVNLUD VH QHXVSMHK MHU WLPH GRELYDéeh&stBdoimiQH OM>
SRWUHEDPD JUDYDQD

22 =DawR SDPHWQL JUDGRYL"

5LMHpL SUYRJ pIRPREGD Q@DWHEROMH VXPLUDMX YDAQRVW W!
i zadataka koji ljudi® R FLYLOL]DFLMD PRUDMX SRaHVElLL L ®U DOSARYWH
LIJIUDMX NOMXpQX XORJX X VRFLMDOQRP L HNRQRPVNRP D
utjecaj na svoju okolinu/Christodoulou & Mori, 2011.¥Ybog svogposebno velikog utjecaja

QD RNROLQX DOL L HNRQRPVNRJ L VRFLMDOQRJ ]QDpDMD
SULOLNRP SURPLAOMDQMD R EXGXUQRVWL 5D]QL DXWRUL
XWMHFDM QD HNRQRPVNLHNWPLMXGALUQRRWRO BARIP D WBR S X
Ujedinjenih Naroda, 2008. godina bila je godina u kojoj je po prvi put u povijesti, 50%,
odnosno, 3,3 milijarde liud A&LYMHOR X XUEDQLP SRGUXpMLPD
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Izvor: (United Nations, Department of Economic and Social Affairs, Population Division , 2015.)

Prema procjenama UND VP D W U D ovatbrdk® porésti na 70% do 50 godine.

Nadalje, rast RS XODFLMH QDVWDYLWL UH VH NUR] FLMHOR VOMN
inten] LWHWD NDR X SURAORP VWROMHUOX MHU JRGLAQML SULU
QDVWDYLWL NUR] FLMHOR VWROMB UM VY LHHRNXQEPHSRYBHRIDV S

milijardi ljudi.
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Izvor: (UN, DESA, Population Division, 2017.)

lako VH UDVW VWD QR Y& préamaUN, BBESS RROpuatibn Division, 2017.)
VLIXUQR MH GD UH VH RQ QDVWDBYHMMNERY W& M H GHDIQ \KD QG
2100. rast populacije stagnira. TrenujastoparastaV W D Q R ivd@lje ad\vefaiivno visokoj

UD]JLQL X]LPDMXuL X RE]JLU SURVMHpPQX SRYLMHVQX VWRS
1.2%.

1DGDOMH L] VOLNH PRA&H VH LApLWDWL GD UH @DMYHUL
L VW U D 8INY DESM,DPopulation Division, 2017.) PR&H VH LApLWDWL NDNR
SRORYLFH RpHNLYDQRJ UDVWD VWDQRYQLaAaWYD ELWL X $IU
rasta, prema projekcijama U® WDM UDVW UFHSRWDSRWW XSMHR 0KVVUHGI
VWROMHID RQ QUNHDBSA \RdpulalidhHDwBion, 2017.) RG RpHNLYDQLK
milijarde ljudi koji bi trebali biti dodani globalnoj populaciji od 2015. do 2050., 1.3 milijarde
OMXGLARGBIOHLYDPR X $IULFL 'UXJL QDMYHUL GRSULQRV G
2VWDOH UHJLMH VYLMHWD LVWR UH LPDWL YLaAaH EURMD VW
Europe. Naime, prema projekcijama Ul EURM VWDQRYQLND ahjiegbXURSL
GDQDV 1DGDOMH $llimaN D M Y®ID N RBREWKQR¥VDQRYQLAWYD
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Slika5. Populacija prema regijama: procjena, 198015, i srednja projekcija rasta, 202500

Izvor: (UN, DESA Population Division, 2017.)

=DQLPOMLYR MH SULPLMHWLWL GD QDMYHUX XGLR XUEDQ
IDWLQVND $PHULND ,] VOLNH PRAKGLIR MDEZQRRULEWBQ@R
imaju Afrikai Azija. Uvjerljivo najmanji posRWDN XUEDQRJ VWD-QdhafskdtjaWyYD L
$IULFL JGMH MH SRVWRWDN QLaL RG ,] VOLNH MDVQ
QDMYHUD PLJUDFLMD VWDQRYQLAWYD X VOMHGHULK JR
PLJUDFLMH U XU DaOpgeRd ukbsvibhuidjsgvipna AaNAYrika tek treba krenuti s tim
SURFHVRP LDNR VH L WUHQXWQR RGYLMD RJURPQD PLJUD
sredinama.

(XURSD $PHULNH L 2FHDQLMD X EXGXUQRVWL UH QDVWD
stanovnidaW YD QRIM EMWLDY WO DMWIXQRRVMINRVBHWIADQ NDR X ¢
Aziji, s obzirom daMH VWDQRYQLaAWYRL (XRHRBGLMHP HfIHUINMLVRNR XL
Prema (UN, DESA, Population Division, 20179aVW VWDQRYQLAWYD X VOMHGH:
VH SULSLVDWL VDPR QUHRVRHFMROMHGVEDED (H VH SRORY
VWDQRYQLAWYD SULSLVDWL VOMHGHULP GU&DMppPD SRUF
Nigerija, Demokratska Republika Kongo, PakisQ (WLRSLMD 7DQ]JDQLMD 6MHC

'UADYH 8JDQGD ,QGRQH]LMD
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The boundaries and names shown and the designations used on this map do not imply official endorsement or
acceptance by the United Nations.

Slika6 3RVWRWDN VWDQRYQLAWYD X XUEDQLP VUHGLQDPD L

Izvor: (United Nations, Department of Economic and So&fédirs, Population Division , 2015.)
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Slika7. Urbana i ruralnapopulacijau odnosu na ukupnu populaciju po regijama, 12860

Izvor: (United Nations, Department of Economic and Social Affairs, Réipu Division , 2015.)

,] VOLNH PRaH VH XRpLWL GD UH VH SURFHV XUEDQL]DFL
obzira na razinu razvijenosti, no dvije regieG V Nb® llrAni tranzicije. Afrika i Azijamaju
QDMEUA&L SURdidWh RyijhUPBrén@dwnsend, 2014, Kina planira svake godine
VDJUDGLWL JUDGRYD &G\DY BHLXHR GR 0. MRYPMN WXUDOQRJ
VH PMHUL X PLOLMXQLPD JRGLaAQMH
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2.3 Dimenzije pametnih gradowa

(Albino, Berardi, &Dengelico, 2015.)X VY RP U D G XKawhildsp2008) kdfi5je izveo
pHWLUL PRJXUH GLPHQ]LMH SDPHWQRJ JUDGD

X $SOLNDFLMD 4LURNRJ UDVSRQD WHKQRORJLMH

x .RULAWHQMH LQIRUPDFLMVNH WHKQRQRJLMH ]D WUDQV
x Ugradnja ICT tehnologije u gradsku infrastrukiyra

x Povezivanje ICTD L OMXGL X VYUKX SREROM&DQMD XpHQMD L

(Albino, Berardi, & Dengelico, 2015 DGDOMH X VYRP UDGX VH RVODQMDM
zaregLRQDOQH J]QDQRVWL SUL 6Y GKfmbed & BWUNXSHtar [CKie)R G D X W
Ranking: An effective instrument for the positioning of cities?, 20k6j) identificiraju
XNXSQR &HVW GLPHQ]JLMD SDPHWiQKakb ihUddtGrD nazivbiu, GLPHQ]
NRPSRQHQWH VX VOMHGHUH

x Pametna ekonomija

X Pametna mobilnost

x Pametna okolina

X Pametni ljudj

x 3DPHWQR,ALYOMHQMH

x Pametno upravljanje

6YDND RG RYLK NRPSRQHQ®WERPPHOWRANRMH MR& GHWDOMQ
kRPSRQHQWL 8 RED SULPMHUD RpLWR MH GD VH YHOLNL
VRFLMDOQL IDNWRU X FLMHORP NRQFHSWX SDPHWQLK JUDC
se direktno odnose na socijalni kapital pametnih gradova, odnosno komponmetaqia

XSUDYOMDQMD SDPHWQRJ aLYOMHQMD WH SDPHWQLK OMX

tablica komponenti pametnih gradova.
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SMART PEOPLE
(Social and Human Capital)
* |nnovative spirit = Level of qualification
= Entrepreneurship = Affinity to life long learning
*» Economic image & trademarks » Spcial and ethnic plurality
» Productivity » Flexibility
» Flexibility of labour market » Creativity
* [nternational embeddedness = Cosmopolitanism/Open-
= Ability to transform mindedness
= Participation in public life
SMART GOVERNANCE SMART MOBILITY
(Participation) (Transport and ICT)
= Participation in decision-making = Local accessibility
= Public and social services = (Inter-)national accessibility
* Transparent governance = Availability of ICT-infrastructure
= Political strategies & = Sustainable, innovative and safe
perspectives transport systems
SMART ENVIRONMENT SMART LIVING
(Natural resources) (Quality of life)
= Attractivity of natural = Cultural facilities
conditions = Health conditions
= Pollution = |ndividual safety
= Environmental protection = Housing quality
» Sustainable resource = Education facilities
management = Touristic attractivity
= Social cohesion

Slika8. Komponente pametnih gradova

Izvor: (Giffinger & Gudrwun, Smart Cities Ranking: An effective instrument for the positioning of cities?, 2010.)

2pLWR MH GD VX SDPHWQL JUDGRYL PXOWLGLPHQ]JLRQDOQ
MRa L GDQDV QHPD MHGLQVWYHQH GHILQLE kdvhpleksmeP HW Q L K
prirode, pametniy DGRYL MR& UH GAOMRYWDMQREHQYQD]IMDNR NRPS
MDNR MH WH&NR MHGQR]QDPpQR GHILQLUDWL D ]JERJ WRJD
pametni grad, te koji su gradovi pametaikoji ne.Postavlja se pitanjeadli su gradovi

pametni ako ispune sve navedene dimenzije ili samo dio njih, ako je samo dio, koji dio je
SRWUHEDQ L VO 8 QDVWDYNX WHNVWD UH ELWL SULND]DC
dimenzije pametnog grada.
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Nastojanja znanstvenika da jasno a&reSDPHWQH JUDGRYH MR&a XYLMHN Q
uspjeth 7UHQXWQR X VYLMHWX GRPLQLUD UD]PLAOMDQMH GD N
WHKQRORJLMH 1R X VYRMRM VXawLQL WR QLMH LVWLQD

UD]J]ORJ |DWQR SDPERYL GDQDV X VYLMHWX MR&a XYLMHN QL

9LAH DXWRUD VH VOD&H GD L]JUDGQMD SDPHWQLK JUDGR
ljudske komponente, te da slijepo vjerovanje u tehnologijupieQL QHNL JUDG SDPF
(Hollands, 2008,)(Shapiro, 2006.preuzeto iZAlbino, Berardi, & Dengelico, 2015.)

7TDEOLFD .OMXpQH GLPHQ]LMH SDPHWQLK JUDGRYD

IT edukacija
IT infrastruktura

- (Mahizhnan, 1999)
IT ekonomija

KvalLWHWD aLYRWD

Ekonomija
Mobilnost
2NROLA
ljudi

upravljanje

(Giffinger, i dr.,
2007.)

Tehnologija
Ekonomskirazvoj

] (Eger, 2009)
Rast broja poslova

BRYHUDQMH NYDOLWHWH aLYRWD

.YDOLWHWD 4LYRWD

2GUALYL HNRQRPVNL UD]YRM

Upravljanje prirodnim resursm&8 ULPMHRGXMMEEH NRMH XNOM
.ROQYHUJHQFLMD HNRQRPVNLK VRFLMDOQLK L H

(Thuzar, 2011)

Ekonom&i i socijalni problemi gradovaekonomskeW H K -@dcijahi problemi
RNROLAD
PHYyXSRYH]DQRVW

. o (Nam & Pardo,
instrumentalizacija

. " 2011)
integracija

primjena

inovacije

ekonomskdBDP, sekRUVND VQDJD PHYXQDUR Ga3tidijgv U D C

ljudska(talent, inovacije, kreativnost, edukagija (Barrionuevo,

socijalna(tradicija, navike, religija, obitélj H N R O(Ro#aNljanje energijom, vodom Berrone, & Ricart,
otpadon 2012)
institucionalind FLYLO QD X NDGMKPHYWUWWLYRR XUHYHC
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Ljudski kapital (QSU REXpHQD )U Dia&rktudiQ Kapital (npr.
YLVRNRWHKQROR&GNL VXVWDYL ]D NRPXQLNDFLN (Kourtit, Nijkamp, &
socijalni kapital(npr. intenzivno i otvoreno povezivarje Arribas, 2012)
SRGX]JHWQL(opLkrelDSLWPKW UL]JLPQH $RVORYQH DI

Upravljanje i organizacija

tehnologija

vladavina

zakonski kontekst (Chourabi, i dr.,
ljudi i komunikacije 2012)
ekonomija

LIJJUDYyHQD LQIUDVWUXNWXUD
SULURGQL RNROLA

Izvor: Preuzeto iZAlbino, Berardi, & Dengelico, 2015.)

Pregledom literature m@HPR XYLGMHWL RSRJ HR-AVOH.P REEV]D]IDPAL WL D XWF
dimenzije pametnog grada. TakbH ULMHpL NDR VRFLMDOQR OMXGL ONM
SRGX]HWQLAWYR RGUALYL UD]JYRM L VO SRQDYOMDMX NL
SRNXaDWL GHILQLUDWL GLPHQ]JLMH SDPHWQRJ JUDGD NUR]

Tehnologija
Pametni

grad

Slika9. Izrada autora prema pregledu literature(¥lbino, Berardi, & Dengelico, 2015.)

Prema pregledu literature mMa&H VH GR QLM HWbre]DikbeaheXmi2iyij@showieX
GLPHQ]JLMH L] NRMH VH NDVQLMH UDJUDYyXMX GDOMH GLPHQ
VWDELOQD DOL GLQDPLpPpQD L RGUALYD HNRQRPLMD RE
S R G X ] H ViQMvate ddiim& se dolazi do inovacije i napretka, te stalna potraga za znanjem,
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X] EULIJX R RNROLa4axXx D VYH WR NRULVWHuUL NDR DODW
PHYXVREQR SRYH]DQLK XUHYDMD L VXVWDYD NRML SULNX:

stvarnom vremenu na osnovu kojih institucije donose pravodobne i kvalitetne odluke.

2.4 Smart city i big data

Bigdata RGQRVQR YHOLNL SRGDFL MHGQD VX RG NOMXpQLK N
Su iz razloga jer su izvor informacija na osnovu kojih skpnabrade i analize istih, donose
RGOXNH NRMH XWMHpX QD ALYRWH JUDYyDQD 7H RGOXNH
VWUDQH VDPRJ UDpXQDOD NRMH MH GRYROMQR QDSUHG
ponavljaju i na osnovu toga sam donosi odluke. @B QDMEROMH PRaH SULND]D
primjene takvih naprednih tehnologija na prometnu infrastrukturu. Naime, prikupljanjem i
DQDOL]RP SRGDWDND NUR] GXaL YUHPHQVNL SHULRG DQDC
PRaAH SUHSR]QDWL REMDVHHSRGDROMD/MXNRSU JXayYyD QD J
ujutarnim VDWLPD NDGD OMXGL GROD]JH QD SRVDR LOL SRSRG(
VDPR GRQRVLWL RGOXNH L XSUDYOMDWL SURPHWQRP UHJ.
JXAYL L Orharf Djitod iRtewzitet

,OMXPpQX XORJIJX SULOLNRP SULNXS Qe bfOThiSRGBW DND LP
computing 3DPHWQL JUDG VH V WHKQROR&NH VWUDQH ]DVQL
SRGDWDND REUDGRP SRGDWDND X YamohDdoag&PbazitakiofiH Q X P L
X AREODNX3 &MHORNXSQD VWUXNWDRED, BaDJh) W wrd, JUDGD
2015.)

X

Percepcijskaazina +za prikupljanje podataka

0 U H &4#2iDa +za prijenos podataka

X Servismrazina +za pohraniveLNH NROLPpLQH SRGDWDND
5D p X @rezid&robrada podataka

Aplikacijskarazina +prikaz rezultat obrade za krajnjeg korisnika

X

X

X

8 QDVWDYNX WHNVWD SULND]DQD nrsizihapgasethbgdéddlal O X VW U D F L
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Intelligent Intelligent Intelligent Intelligent Intelligent

logistics and energy  transportation tourism  healthcare environment
85 A :
£z
.
%!
=
2
88
=
<
Registration Data Computational ~ Functional
services services services services
A~
N
’ vV ~
= 7
°5
B Cell || Tablets Laptops Router
2= phones [
L
R |
[, e N TS ~
25 | ' = |
v ~d| :
RFID

Other type of sensors

Slika10. Arhitektura panetnih gradova
Izvor: (DiRen, JianJun, & Yuan, 2015.)

2.4.1 Internet of Things

, QWHUQHW VWYDUL UHODWLYQR MH QRY WHUPLQ D RGQR)
PUHAX RGQRVQR ,QWHUQHW WH QMLKRBRYKXW NWYREIQ XN HK
WHPHOM SDPHWQLK JUDGRYD MHU VH RGQRVL QD UD]JQH Y
SULNXSOMDWL SRGDWNH 2YDM NRQFHSW MH XMHGQR L Mt
pametnih gradova. Naime, postavlja se pitanjeokaostaviti i organizirati tako veliki broj

XUHYyDMD NUR] JUDG WH QD NRML QDpLQ NDVQLMH YRGLWL

Internet $vari setemelji na povezivanuVHQ]RUD NRML VX XJUDVYHQL X HOH
AHOMH]QLFDPD PRVWRYLPD WNXRWHOYLLIP@D PCH VY\WRDEPRDY RUGIY QR |
telekomunikacijskoj tehnologiji, resursnim sustavima i dIQWHUQHW VWYDUL RF

SRYH]DQRVW L]JPHYyX OMXGL OMXGL L V@R&MENO, & SRYH]L
Yuan, 2015.)prauzeto odITU, 2005.)3
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8 Y Ry Hopdi HomputingpagUHDOL]LUDQ MH MHGDQ RG QDMYHULK SUF
SRYH]LYDQMD L SULNXSOMDQMD SRGDWND RG VWUDQH YH
svijetu jedasveide prem FORXG FRPSXWLQJX RGQRVQR NRULAWHQM

U svom raduPerera, Zaslavsky, Christen, & Georgakopoulos, 20i8:pde da je oshovna

LGHMD L]D UDpXQDOD X REODNX NRQFHQWUdperl 8o UHV X U\
QHNROLNR ILJLPNLK ORNDFLMD L SRQXGD WLK UHVXUVD NI
ORFLUDQL X uD]OLpLWLP PMHVWLPD GLOMHP VYLMHWD L
LVWLpX GD SRVWRMH WUL RVQRYH NDWHJRULMH RYLK XVOX

x Infrastruktura kao usluga
x Platforma kao usluga

X Software kao usluga

=DMHGQLpNR VYRMVWYR VYLP RYLP XVOXJDPD MH GD QX
QDMSR]QDWLML PRGHO SR]QDW NDR A(YHU\WKLQJ DV D Vi
upravo zbog ¥ RJ SRVORYQRJ PR G H O pay\bRIyfdr wheit \ioD V<@ LLYJaly AD A
asyougo® 2YR RPRJXUXMH SRWUR&DpLPD GD NRULVWH VDPR
(Perera, Zaslavsky, Christen, & Georgakopoulos, 2013.)

Nadale, autori uvode novi modeatloud computingpa NRML EL SRWHQFLMDOQR |
SUREOHPH SDPHWading aslhaBa&wE DPA LVWX ORJLNX NDR L ;DC
SODUDMX VDPR RQDM GLR NRML VWYDUQR L NRULVWH

Sensing-as-a-Service
among other technologies and models

Anytime
Any context

Smart

Mobility i Anything el
® Any device
e
[ I Internet
Smart Smart ® of
Governance Environment o ° A\ Things
L I
Any place
Anywhere
Smart Smart Any path
Living People From Need From Anyn;t?t:vork
towards Technology Internet of
. towards
Smart Cities Technology Need Things

Slikall XaaSu odnosu s drugim tehnologijama

Izvor: (Perera, Zaslavsky, Christen, & Georgakopoulos, 2013.)
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*ODYQH NRPSRQHQWH A6HQVLQJ ORerda,\Zbslavskyr EHriseeR, GHOD V),
Georgakopoulo2013.) su:

X Senzori i vlasnici senzorast VHQ]RUL VX XUHYyDMX NRML GHWHNW
SURPMHQH X IL]JLPNRP SURVWRUX X VWYDUQRIP YUHPH
AHOH REMDYOMLY Dséhzoa®@eDWNH VD VYRMLK

X Sensor publishers odvojeni entitet koji sebrine o senzorima, komunikaciji s
vlasnicima senzora, te dozvolama koje su mu vlasnici senzora dali.

x Extended Serivce Providet najinteligentnija komponenta, ona dodaje vrijednost
podacima koji su prikupljeni uz dozvolu vlasnika senzora. U ovom kord#@ it V H
obrada i priprema podataka za daljnju obradu.

x .UDMQML Zéhvitdirr @ptke koji su uz dozvolu vlasnika senzora prikupljeni
od straneU D] O lspriz¥vdaKkoji su SULSUHPOMHQL L REU®D&HQL RG
.UDMQML SRWUR&DpPpL PRIJX ELWL SRMHGLQFL LOL RUJD!

Slikal2. Komponente "Sensing as a Serviceldela

Izvor: (Perera, Zaslavsky, Christen, & Georgakopoulos, 2013.)
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2.4.2 Big Data

9HOLNL SRGDWFL WHUPLQ MH UHODWLYQR QHGDYQR X&DR
kao posliedid UD]YRMD WHKQRORJLMH RGQRVQR HNVSORJLYQR
NRPSDQLMH QD&OH VX VH X VLWXDFLML X NRMRM VX GQH
NROLPLQH SRGDWDND VD VYRML VHUYLVD )DFHERRN *RF
PiNXSOMDMX RJURPQH NROLPLQH SRGDWDND

Veliki podeci su:

x Ogromni u svom volumenu

X

Stvaraju se u stvarnom vremenu

X Sveobuhvatni

X lznimnosu detaljnj
OHYXVREQR,SRYH]DQL

X Fleksibilni,

X

preuzeto odKitchin, 2014.)

Prema definicij (Kitchin, 2014.) veliki podaFL VX PDVLYQL GLQDPLPpQL YDUL
PHYXVREQR SRYH]DQL WURAGANRNRRLMARWA GLWIHWRYH]®PRGD
QD UD]JQH QDPLQH WDNYRPRR XD Wi Ytz iSijesgdo Vg gty iijh

koncepata i ideja prema onima kompleksnijima.

VelikipodaFL LIJUDMX NOMXpPpQX XORJX S @ddo@aljét RuRor&vd) veliki D QM D S
podai ona sirovina kojae prikuplja senzorima. U podena se nalaze odgovara pitanja ha
NRMD VH aHOL GDWL RGJRYRU

5D]YRMHP L UDVWRP LQWHUQHWD GR&A0OR MH GR HNVSOR]LN
GDQD 1DGDOMH SUHPD L]Y NMhdyiks, iOd., 2QIY HastLppdaiaka W X W D
procMHQMXMH VH GD UH ELWL QD UD]JLQL RG JRGLAQMH X]

(Kitchin, 2014)QDGDOMH SDUDIUD]LUD UL M H{aLka)i@mcle@iiRelddd NR QR P
VH YLAH SRGDWDND JHQijé gadih® ngoUHdijdloRr poMjeRi Glo @anas.
(Zaslavsky, Perera, & Georgakopoulos, 2012Jtori nadalje navode podatke (@uizzo &

Ackerman, 2011) JRGLQH NROLpPLQD SRia@D2atdbind(Z8))&l&D aL OD
NUDMD NROLpLQD MH SUHPDA&ALOD =% 2pLWR MH C
JHQHULUDQMD SRGDWDND 2YDNDY EU]JL UDVW SRGDWDND
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VLWXDFLMD SUHOD]L X IRVMMYDR W L IPWich 8DREFDY W

Slikal3 8NXSQD NROLpLQD SRGDWDND L SURMHNFLMD X EXGXUQRVWL

Izvor: www.teradata.com , preuzeto (thslavsky, Perera, & Georgakopoulos, 2012.)

Slika 13. pokazuje da se projekcije za godinelsaj navedene dogodila eksplozija podataka,
EURMNH VX GDQDV VLIJXUQR MR& YHUH

Slikal4 5D]OLND L]JPHYyX NROLpLQH SRGDWDND L PRIXUQRVWL RUJDQL]DFLMH GD V

Izvor: (Zaslavsky, Perera, & Gegakopoulos, 2012.)
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3 BLOCKCHAIN TEHNOLOGIJA

-R4a RG VDPLK SRpHWDND LQWHUQHWD QLMH ELOR GRJDVYD
JOHGDPR WHKQRORJLMX DOL L FLMHOL NRQFHSW VYLMHWI
GLVWULEXLUD @ PRNHRKIDLYD GHDPR LPH VDGUAL HVHQFLMDOC
PUHAD EORNRYD RGQRVQR ]DSLVD -HGQD RG SUYLK SULT
RGQRVQR QDVWDMDQMH NULSWR YDOXWD 2QH VX MHGDQ
postala talk UDELUHQD L SUHSR]QDWD X VYDNRGQHYQRP alL
SRSXODUQRVWL GRJRGLR VH SUHG NUDM sSRele&itcQH NDGELC
UDVWL GR UD]JLQD ]D NRMH QLWNR QLMH RpPHNLYDR GD VX
MNRIJLK NULSWR YDOXWD NRMH VX LIQLNQXOH NDR JOMLYH
dostigla cijenu od skoro 20 000$ za jedan Bitcoin sredinom prosinca 2017. ¢dajgans,

2017) OQRJH GUXJH NUL S WWRLitedi®, Eiverim NDash i EMFaslevsu na valu
UDVWD FLMHQH %LWFRLQD d&RMH %H WHRILQGHPRM W DR SR QD V¢
MHU VX PQRJH PHGLMVNH NXuUH L]YMHAWDYDOH R DVWURQ

nepoznatog.

Sama t& QRORJLMD QD VW D O.INavhe, 2808 Vgatine ppoddnBeY(ih Bkiipina
DXWRUD VNULYDMXidiL VH L]D SVHXGRQLPD 6DWRVKL 1DN
A%LWFRLQ@O-$HHUHWOHFWURQLF &DVK 6\WVWHP3 3UDYL LGH(
poznaWwW 6DP UDG RSLVLYDR MH QD QDpLQ VODQMD QRYFD S
financijske institucije kao posrednika kojem se vjer(ferosby, Nachiappan, Pattanayak,

Verma, & Kalyanaraman, 2016.)Ovaj revolucionarna idejau svojoj biti je dosta

jednostavna, a bazira se na kriptografiji.

U nastavku tekstaBMDV QLW iH VH 8WR MH WR EORFNFKDLQ WHKQR
tehnologije,objasniti tH VH UD]OLpLWL QDpLQL SULPMHQH EORENFK
SUHGVWDYLWL * WHKQRORJLMD NRMD #UH LPDWL NOMX]|

tehnologije, tako i cijelog koncepta pametnih gradova.

31 aWR MH EORFNFKDLQ WHKQRORJLMD

U svojoj sampbiti, blockchain je distribuirana baza zapisa, ili javni konto svih tiesigaili
GLIJLWDOQLK GRJDYDMD NRML VX L]YUAHQL L GLMHOMHQL F
YHULILFLUDQD RG VWUDQH YHULQH VXGLRQLND X VXVWDYL
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VH QLNDG YL&aH Q(aroRbyaNhchiqyipdr, Pddtsviayak, Verma, & Kalyanaraman,
2016.)

6KRGQR QDYHGHQRPH EORFNFKDLQ MH X QDMMHGQRVWDY
GLJLWDOQLK ]DSLVD R VYLP WUDQVDNFLMDPD NRMH VX VH

Svaki zapis a lancu osiguran je digitalnim potpisom kako bi se dokazala njegova
DXWHQWLPpQRVW WH VH JERJ XBcRaM dapiEild tidrisakSipvnR dogn I L M H
mijenjati.

8SUDYR ]JERJ WRJ VYRMVWYD SURYMHUH VYDNan [efieJ aHQH C
]JIDKWMHYD WUHUOX VWUDQX NRMD EL YHULILFLUWIBDGOD VYDN
SRVUHGQLND L]JPHYyX GYD VXEMHNWD NRML YU&dH UD]JPMHQX
institucje 2GQRVQR GD EL VH L]YUALOD EL O Rvildl j2 Notrébne/ UD QV D
GD WX WUDQVDNFLMX RYMHUL WUHUD VWUDQD ]D NRMX VX
radu (Crosby, Nachiappan, Pattanayak, Verma, & Kalyanaraman, 20000 YRGH YL&H
primjera u kojima je potrebna pgtUGD WUHUH VWUDQH GD MH WUDQVDNF
LIYUAHQD $XWIRRMHQYUKYRGHRMHP VHUYLY NRML QXGL XVOXJF
GD MH HPDLO GRVWDYOMHQ QD &aH-®M HNEGM ID @UDHPY 8 R WF U yXU
objavljeni post dostupan samo za prijatelje, ili primjer banke koja verificira da je transakcija
NRML VPR LQLFLUDOL XVSMHaQR |DYUAHQD RGQRVQR GRV!
LGHDOQR WH WDNR SRVWRMH GRVWD YL\pBstli @gdhdRaNRYL
centralno mjesto, odnosno centralna baza podataka u koju se spremaju zapisi o transakcijama,
RQR MH SRGORAQR NUDYyDPD WM QHRYOD&AWHQLP XSDGLPD

zapisu o nekoj transakciji.

%ORFNFKDLQ XVSWREQRP URMDH®QEND V GYD NOMXpQD V!

njegovoj biti, a to su distribuirani konsenzus i anonimnost.

%WORFNFKDLQ RPRJXuUuDYD VYLP VYRMLP VXGLRQLFLPD GD ¢
zapis o transakciji spremljen u digitalnom oblike, je zapis transakcije dostupan svim
VXGLRQLFLPD ODQFD YUOR PDOH VX a8DQVH GD VH L]JYUAaH
GR GXSOLFLUDQMD XQRVD EH] SRWUHEH WUHUH VWUDQH GI
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Slika15. llustracija posrednka RML SURYMHUDYD DXWHQWLPpQRVW WUDQVDNFLMH

Izvor: (Crosby, Nachiappan, Pattanayak, Verma, & Kalyanaraman, 2016.)

=D EROMH REMD4QMHQMH NDNR EORFN F Krbatap, 2QNFLRQL U |
PODQNX REMDYOMHQRP QD VWUDQLFL +DFNHUQRRQ SULMH)

A.DNR EL EROMH UD]XPMHOL EORFNFKDLQ X]PLWH RE]L
QRYDFD SULMDWHOMX NRML 4LYL X QHNRM XGDOMHQF
koristitjedatX WUDQVDNFLMX REDYLWH SUHNR EDQNH LOL Q
MH 3D\3DO LOL 3D\WP 2YD RSFLMD XNOMXpXMH WU|
transakciju WH VH ]ERJ WRJD QDSODuUXMH RGUHVHQL GLR
WURANRYH 1DGDRODM N DR \VaOWHOMHHRYYDM QH PRAaHPR R
VUHGVWYD RG SRWHQFLMDOQLK KDNHUD NRML PRJX XS
VOXpDMD NUDMQML NRULVQLN MH WDM NRML VQRVL
blockchain.

Umjesto da koristimo usluge hige za transfer novaca, ako koristimo blockchain,
SURFHVY SRVWDMH SXQR ODNAaAL L VLIJXUQLML 1H SRVWI
WUDQVDNFLMD SURFHVXLUDQD RG VWUDQH QDV VDPLK
SRVUHGQLND 1DGDOBHRFNFXKWRQMPUFHIAMHGBFHQWUDOL
WUDQVDNFLML VX MDYQR GRVWXSQL L GHFHQWUDOL]LL
ORFLUDQL QD MHGQRP FHQWUDOQRP PMHVWX QH
kompromitiraju.®

Iz gore navedenog@sno se moguvidjeti svi benefiti koje donosi blockchain tehnologija.
%ORFNFKDLQ WHKQRORJLMD MH VOMHGHUOL NRibpeerX HNRQ
ekonomiji. Kombiniranjem peeo-SHHU PUHAaD ,NlidtliliWareIdaiz| hoddthka i
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decentraliziranhP HKDQL]DPD ]D NRQVHQ]XV GDMH VH PRJIXUQRVW
WUHQXWQRJ VWDQMD L ]DSLAX WDM GWrgRtYERRE KYiPpi,VLIXUD C
2015.)

Slika16. llustracija blockchan-a

Izvor: preuzeto ¢H, n.d.)[https://rubygarage.org/blog/howlockchainrworky)

*ODYQH J]QDpDMNH EORFNFKDLQ PUHAaH SUHP@DakamoRUQRP Ul
2008) preuzeto odMougayar, 2016:)

X yLVWBO-SHHHHW YHU]JLMD HOHNWURQLPNRJ QRYFD RPRJIXU>
QD QDpLQ GD VH 4DOMH GLUHNWQR RG pbske@iRRJ VXEMHI
odnosno financijske institucije

x 7TUHUD vwuDQD NRMRM VH YMHUXMH QLMH SRWUHEQD C

X 1XGLPR UMHEAHQMH SUREOHPD GY R MWWSIJHKHNR P WHIFRERH QM D

X OUHAD YUHPHQVNL RELO MH a lhashifarbinsakbije DiashBskd-L M X W D
proofof-ZRUN ODQDF WH QD WDM QDpLQ VWYDUD ODQDF ]I
brisati

X 1DMGXaL ODQDF QH VOXaL VDPR NDR GRND] VOLMHGD G
GD MH GR&DR L] QDMYHURMN BRI @bl &3 VQD 88 VQDJH

NRQWUROLUDQD RG VW W& Q/H pW>Eubh RV YHRQ LAV LORIBEM G X
ODQDF L RQHPRJXULWL QDSDG

x OUH&D VDPD SjgvavrihEraliDskukturu.

(Mougayar, 2016 VYRMRM NQML]L QDYRGL WUL GHILQLFLMH EORF
L] NRMH VH LVWD SURPDWUD 3ak¥jdgdvotildaQelbfockdiainNbatkR Q D W |
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HQG ED]D SRGDWDND NRMD RWYRUHQR RGUAaDYDajfgLVWULE
RQD SRVORYQD D RQD EORFNFKDLQ GHILQLUD NDR PUHax ]
7UHUD GHILQLFLMD MH RQD SUDYQD D RQD PUHaxX GHILQLU
EH] NRULGAWHQMD SRVUHGQLND

3.2 Kako funkcionira blockchain?
3.2.1 Blok

Sikal7? 3UHJOHG IXQNFLRQLUDQMD EORFNFKDLQ PUH&aH QD SULPMHUX MHGQH WU

Izvor: PWC

Blockchain je u svojoj biti lanac povezanih blokova. Svaki blok posjeduje informacije u
transakcijama, te vlastiti hash i hash o prethodnarkibl

HashjemaVHP D W L p NkDjal X Q@ RBLIMPS XW ELOR NRMuoMpliTikgmé QH L S
YHOLpLQH 7DM SURFHV RGYLMD VH NRULAWHQMHP NRPSOH
je SHA-256 algoritam).
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Slika18. Primjer hash outputa

Izvor: (Blockgeeks, n.d.)

Slika19. llustracija svojstava jednog bloka

Izvor: (Ruby Garage, n.d.)

Unutar svzakogEORND QDOD]H Vdio ldsdkijaind Qo i RIB/DIjni cijeli broj

NRML VH QD]JLYD AQRXQFH3® NRMLoMMIIMRULVWL ]D SURGXFLL

%LWQR MH QDSRPHQXWL GD WLS SRGDWENW L &MIM@RVQR ]D¢
namjeni samodplockchaim. Tako NRG NULSWR YDOXWD WR PRaH ELWL ]C
QR RQL PRJX VDGUaDnD WW UR BSNRG HWONMNMWULPQH HQHUJLME

kompanije, glas na demokratskim izborima i sl.

+DVK VOXAL NDR MHGLQVWYHQL L edihiplkLidentfiDity. RiabageR PR G X N
SULOLNRP ELOR NRMH SURPMHQH X EORNX PLMHQMD VH L
su i od strane kogd D y Hrjethe.
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Slika20. Primjer lanca blokova s jedinstvenim hash kodovima

Izvor: (Ruby Garage, n.d.)

3.2.2 Konsenzus algoritam

2YDM SURFHV X] VDPX KDVK H@hhldckhdhX OVGaksE papiava H N R
radi o konsenzus algoritmu.

'"HFHQWUDOL]JLUDQL NRQVHQI]IXV WwbiEenuddzignby M@zQssl X XV WD
Ustaljena paradigmbilaje GD MHG QD FHQWU D OI@\RlidadjlirassBkGiiB,WoD ND Y U
to VH XYRYHQMHP EORFNFKDLQ WHKQRORJLMH L] NRULMHQ
shema prenosi autogiie za validaciju p& DWDND QD GHFHQHWUDOL]JLUDQX
RPRIJXUXMH pYRULAWLPD WH PUHAH GD NRQWLQXLUDQR L
MDYQRP EORNX \(MoygayaD2a26)L ODQDF

Kako navodi autor upravo je ovaj algditP NOMXpDQ ]D GHFHQWUDOL]DFLMX
VH QD RYDM QDpLQ RVLIXUDYD YDOLGQRVW VYLK SRGDWD
HOLPLQLUD RSDVQRVW GYRVWUXNH SRWUR&QMH

6DPL SURFHV PRaH VH XVSRUHGLWL V EDF®miMEj@EN&NRFNLFL
SRNXabYD GRELWL RGUHYHQL EURM 2YDM SRVDR RGUDYVXN
su, ako uspiju otkriti novi blgkza taj posacQ DJUDYHQL 5XGDUL QLVX QLaAWD C

X PUHAL NRMD NRULVWH SURPHVEDVELX MQIHEA O Y RNRIPKSOB RN )
probleme.

'UXJR YDAQR VYRMVWYR NRQVHQ]XV DOJRULWPD MHVW PRJ
UH]XOWDWD QD RYDM QDpLQ ODNR VH VSUMHpPDYDMX SUHY

41



Slika2llustraFLMD QDpLQD QD NRML IXQNFLRQLUD UXGDUHQMH
Izvor: (Zaniotto, 2016)

323 1DMGXAaL ODQDF

.DNR QD EORFNFKDLQ PUHAaL LPD MDNR PQRJR pYRULAWD
SURQDUL VOMHGHUL EORN WH QD D¥DMHQRK pMRM]IDALD RIGWIH &
VXEMHNDWD XVSLMH L]QDUL VOMHGHUL EORN ODQDF VH J
QRYL EORNRYL WDM ODQDF SRVWDMH QDMGXAaL =D WDM
validan i na njega se nastavljaju dodavatiirmekovi. Stari dio lanca se odbacugeblokovi

VH SRQRYR &D O M(Ruky@arageJid) NDF LM X

Slika22llustracija grananja blockchaka

Izvor: (Ruby Garage, n.d.)
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NeRYOD&AWHQR PLMHQMDQMH SRGDWDND X VYDNRP EORNX
KDNLUDWL EORFNFKDLQ PUHA&X X DNFLM Liznvjen@ pddatke DWWDLD
ili pre X]JHWL NRQW U R QrgbaQaUGH PJHMAIR RNRQW U R O X aQddriesno VY LK
SRWUHEQR MH SUHX]HWL NRQWUROX QDG YHULQRP UDpPXQD
MH RYDM VFHQDkredlan MBBR XYEMBNUIQRVWL RPBe@ndijalBiuUH GV WL
VLIXUQRVQL SUREOHP JERJ UD]YRMD NYDQWQLK UDpXQDOD

3.3 Kako blockchain mijenja svakodnewicu?

,DNR VX NULSWR YDOXWH QDMSR]QDWLML QDpLQ SULPMHQ!
primjene ove revolucionarne tehnologije. Njegova monetarna funkcija preko kripto valuta
QDMHNVSRQLUDQLML MH QMHQ GLR ]BBkilagijRivarsxijghM L VH F

raznih kripto valuta.

SULPMHQD EORFNFKDLQ WHKQRORJLMH MH HNVSORGLUDOD
LIQDUL QDpLQ N DidcRchSittehRdlddid @d-$Vdje poslovanje. Trenutno postoji
nekoliko sektora u kojma H EORFNFKDLQ WHKQRORJLMD YHUO SURQDAC

6HNWRUL NRML UH QDMYL&H ELWL XNOMXpHQL X UD]JYRM EO

x

Financijski sektor,

X Energetski sektor

X Zdravstveni sektor

x Umjetnost (Autorska prava)

x Dapps (Decentralizirane aplikacije)

X loT

x 3UDYQL VHNWRU XNOMXpXMXuL XJRYRUH LGHQWLWH\

transparentnost javnog sektora

3.3.1 Financijski sektor

JLOQDQFLMVNL VHNWRU GRALYMHWL UH QDMYHUH SURPMHQF
]QDpDMD X UD]PMHH BINFRBBREREEO2Q MH WDM NRML RPRJXUOX
ekonomije, a ujedno je i jedan athj ADNUACGMWMHMNWRWKD XRSiUH ,DNR ED
ILQDQFLMVNL V HEMW &dsvigpbsiodania,bhaék@ dod je zaostao i funkcionira

na staoj tethnRORJLML 8SUDYR WD WHKQRORAND ]DRVWDORVW U/
GDQDV IXQNFLRQLUD VSRUR LPD kvahO NRH LW Q RBE N RWYXH VSHR\p!
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YLVRNLP WUDQVDNFLMVNLP SURYL]LMDPD (T¥fSdtRaAIX VX
Tapscott, 2016.havodi primjer moderne banke koja nudi Internet bankarstvse i dalje

cijelo poslovanje zasniva na papirnatim potvrdama.

Nadalje, financijske institucije koje se bave trgovanjem vrijednosnim papirima iMaya&d t H
SUREOHPH X VYRP SRVORYDQMX 3RWUHEQL VX GDQL SR
SURNQMLALOH QDN R QTapscotDss Dapdoh, 2016R)YsRojppknjizi L]O D &H
razloge zbog koji su banke tako krute insstUuMH NRMH VH VSRUR PLMHQMDI
SURPMHQDPD QD WUaLa&A&WX -HGDQ RG UD]JORJD MH aWR VX
UD]J]OLpLWLK WHKQRORANLK HUD WDNR SRVWRMH GLMHORY
stotinu godina, jedani@, onaj u pozadini, funkcionira na tehnologiji staroj8Dgodina, dok

se na vanjskoj strani nudi Internet bankarstvo krajnjim korisnicima. U bankarskom sektoru
QLMH SRVWRMDOD MDVQD WUDQ]LFLMD L]PHYyX WHKQRORJL
banke zapravo monopolske organizacije koje u velikoj mjeri nisu imali potrebe da se ubrzano
mijenjaju. Autor navodi izjavu Josepha Stiglitaai je u jeku velike financijske krizejavio

GD EDQNH UDGH VYH NDNR EL SRYHIHDQD WYDRVODNFLQ® VBE
ogromne profite, ali kako navodTapscott & Tapscott, 2016.)) RQH QLVX MHGLQH W
YHOLNH NDUWLpPDUVNH NXUOH RVLIXUDYDWHOMVNH NXut
NRQ]XOWDQWV N st servisii@p X QRY R G

,] QDYHGHQRJ MH MDVQR GD VH UDGL R MDNR NRPSOHNVQR
SURPMHQH X VYRP SRVORYDQ M va pregazid. Naddljp,\zkog)svae? HF KV
pozicije koja VX pHVWR PRQRSRG¥ HR Jelkd pbadéNzd ihDvirafem i

SREROMaADYDQMHP VYRMH SRQXGH VYH RYR XJURN MH GIL

sektora.

(Tapscott & Tapscott, 2016.) svojoj kQML]L QDYRGH QDpLQD QD NRM

tehnologja utjecat na financijski sektor:

1. Autentifikacija identiteta i vrijednostit GDQDV VH RVODQMDPR QD PRU
NDNR EL YUALOL LGHQWLILNDFLMX L XVSRVWDYLOL SI
%ORFNFKDLQ VPDQMXMX LOL }Ju fekidbNdoHerdrfaXeos BeMst YLP D
XVSRVWDYOMD QD EORFNFKDLQ PUHAaL B8VSRVWDYD L
UREXVWDQ SURYMHUOMLY WH NULSWRJUDIVNL RVLJ?
subjekata.
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2. Transfer vrijednostit EORFNFKDLQ WHKDPRORIDOMBLMARAL VHNWRL
awR MH NRQWHMQHUVNL SULMHYR] XpLQLR ]D WUDQV
EUILQX VPDQMLWL RWSRU SULOLNRP WUDQVIHUD WH
prosperitet.

3. YXYDQMH Y WGLAVHK@O@RYD\Ra &dnbitilan s pouzdanom i sigurnim
PbXYDQMHP YULMHGQRVWL VPDQMXKBYVSHRQLKHEKXQ DD F
LQVWLWXFLMD EDQNDUVNL GHSR]JLWL L AaWHGQL UDpPpXQ

4. NablockchainitH VYDNL SRMHGLQDF PRUL L]G@HV LL QDQIAR-NVDAN
LQVWUXPHQWH GLUHNWQR EH] SRVUHGVWYD ILQDQFLN
WURGNRYH GUDPDWLPQR SRYHUDWL EU]JLQX L SRYHUD
GRELWL NUHGLWH RG GUXJLK VXGLRQktdIRaQre kBjUHaL 2
WUHQXWQR QHPDMX NODVLpPpDQ SULVWXS ILQDQFLMVNLF

5. Razmijena vrijednostt YULMHPH SRWUHEQR GD VH SURNQMLaH W
WUALAWX SULOLNRP WUJRYDQMD YULMHGQRVQLP SDSES
trguje na iQDQFLMVNLP WUALaW LaPponekadv i tjiednividd S8eDtQ L P D
VWYDUD SUREOHPH VXGLRQLFLPD QD ILQDQFLMVNRP
smanijiti vrijeme obrade transakcije s tjedana i dana, na minute i sekunde.

6. Investicije £danas za bilo koe WHVWLFLMH YHUHJ REXMPD SRWUH!
WUHUH VWUDQH RGQRVQR ILQD Q FibansijdkelindtiQaien LW X F L )
REDYOMDMX IXQNFLMX VSDMDQMD LQYHVWdalhRUD L SF
razvoj, upotrebom blockchain tehnolddiH SRYHUDW UH VH BEBRMHQ VXGLI
WUALAWLPD &YIONPMRREABVYDYQR EU]JR L VLIXUQR X
neki SRGX|HWRWKNIDW 1DGDOMH LVSODWH GLRQLFD L N
sigurnije.

7. Osiguranje vrijednosti i upwvljanje rizikom+ EORFNFKDLQ SRGUADYD GHF
PRGHOH RVLIJXUDQMD WH QD WDM QDpLQ NRULaAWHQM
WUDQVSDUHQWQLMH .RULVWHUL UHSXWDFLMVNH VXVW
kapital pojedinca, njhoves RWKYDWH L GUXJH DWULEXWH RVLJXULI
jasniju sliku o svojim klijentima i rizicima koje uzimaju.

8. SDPpXQRYRGWWIDRLFLRQDOQR UDPXQRYRGVWYR QHUH L
SRVORYDQMD %ORFNFKDLQ WHK QRO kjguNréansakeiay LV W H U
RPRJXULW UH UHYL]JLMX L ILQDQFLMVNR L]YMHaAWDYDQ!
SRVORYDQMH VYLK VXGLRQLND QD WUA&LaAWX SRVWDWL
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.ROLNR R]JELOMQR VX ILQDQFL MveNutkal RojeV $MacE, Initislje/ K Y D W L
JRYRUL VOMH G KMidug8yRrE2DM)prisiN Bvsdj knjizi:

x 2015. godine ConsenSys je demonstrirao kako bilateralni Total Return Swap
ILQDQFLMVNL XJRYRU IXQNFLRQLUD QD npanBeNFKDLQ
blockchaira

x U 2016. godini Clearmatics je objavio da testira ndWiO L UduQ&avkal overthe-
counter derivate koji bazira na blockchain tehnologiji

X 8 YHOMDDpPL JRGLQH QDMYHULK VYMHWVNLK EDQD
trgovanje iIQDQFLMVNLP GHULYDWLPD NRULVWHUOL UD]JOLpPL

3.3.2 Energetski sektor i loT

(QHUJHWVNL VHNWRU WDNRYHU MH MHGDQ RG VHNWRUD
EORFNFKDLQ WHKQRORJLMH ,QGXVWULM Dhdh§pddgodriijMH RIJUR
]D LPSOHPHQWDFLMX EORFNFKDLQ WHKQRORJLMH %ORF
sustave.(Longo, n.d.)) $XWRU X VYRP pODQNX GDOMH QDYRGL SU
HQHUJHWVNLK WYUWNL fRAOuH ifpl&heGaij pustavalbdati&hod) ma

blockchain tehnologiji zvanog Interbit, kojv O X]JdH UD]PMHQX HQHUJLMH L]PH:

sudionika.

1R SUDYD UHYROXFLMD X HQHUJHWVNRP VHNWRUX QLMH Q
lokalnoj mikro rami. Naime, pojedineblockchain SODWIRUPH RPRJXUXMX SRMt
HQHUJLMX NRMX SURL]JYHGX VRODUQLP LOL YMHWUR HOHNW
GD SURGDMX VYRMLP VXVMHGLPD 1D RYDM QDpLQ RSWLPI
poVWDOD GRVWXSQLMD D VYL XNOMXpHQL LPDOL EL SRW
HQHUJLMH pLMH YLANRYH R&GEEMSKR Bréemany201@dvodd/ B AL AW X
QDMELWQLMLK SRGUXpMD HQHUJHdsW MBIdmaéntadijeViRd2\djaX NR ML
EORFNFKDLQ WHKQRORJLMD QDMYHUH D RQH VX

X Peerto-peer transakcije
X TUDQVDNFLMH QD PUHAL

X

Financiranje energetskih projekata
X 3RGXSLUDQMH RGUALYRVWL
SXQMHQMH HOHNWULpPpQLK DXWRPRELOD

X
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Blockchain je usko vezan za Internet stvdfiapscott & Tapscott, 20161 svojoj knjizi
QDYRGL NDNR SRVWRML aLURNL NRQVHQ]XV PHYyX WHKQR
NOMXpQD WHKQRORJLMD NRMD MH QHGRVWDMDOD ,QWHUQ
W R tbblogkchain ADQLPLUD3 PUHAX 'UXJLP ULMHpPLPD X] EORFNF
ALYR ELUH VHQ]JRUL NRPXQLFLUDMX PHYyXVREQR EULQX VI
VXUDyXMX aDOMH QHSUHNLQXW WRN LQIRUPDFLMD L VO

Blockchain nudi dvije komponenttl RMH VX NOMXpQH ]JD  QWHUQHW VWYD
QDpLQ GD QHPD SRWUHEH ]D VNXSLP SRVUHGQLFLPD WH
PUHAL VYRMLP NULSWRJUDIVNR P INRRS RWH Q WRiRad-5BG L A Bl GIX
jednom spremenaBRFNFKDLQ PUH&X QLVX SRGOR&AQL SURPMHQDPL

3.3.3 Zdravstveni sektor

Zdravstveni sektoM DNR RYLVL MR QDBKGIRVONKENVRHU UD]YRM WHKQROR
]JGUDYVWYHQLP GMHODWQLFLPD GD EROMH SBRi#mD&ax OMXGI
NOLQERNMRLPNL GLR YHU L QD IDUPDFHXWVNL GLR WDNRYVHL

%ROMH XSUDYOMDQMH ]GUDYVWYHQLP VSLVLPD R VYDNRP
]DSLVDQL QD EORFNFKDLQ PUH&X 1D RYDM QDpLQ SRYHUD
nisu sSp)HPOMHQL QD MHGQR FHQWUDOGQR P M HisWiRirafiER O Q Lp N L
GHFHQWUDOL]JLUDQX ED]X SRGDWDND NRMD MH NULSWRJU
SRVWDOL EL ODN&H GRVWXSQL ]D NUDMQMHXP BD BMXHIQM DX |

bolnicu.

Farmaceutski sektor profitirao bi od razvoja loT sustava baziranih na blockchainu. Bolja
NRQWUROD EROHVWL SRYHUDQD WUDQVSDUHQWQRVW WHYV
pametnih prostetskih dodataka kegmiznaju kadaVX GRYROMQR SRWURA&AHQL W
Zzamijeniti.

3.3.4 Pravni sektor

9HOLNL XWMHFDM EORFNFKDLQ EL PRJDR LPDWL L QD VYD
Naime, implementacijom blockchain tehnologije mogli bi se eliminirati cijeli dijelovi
birokratskRJ DSDUDW GUabDYH 3UYL SULPMHU MHVX MDYQL
WHKQRORJLMH X RYX GMHODWQRVW RYMHUDYDQMH GRNXF
SRWUHEH IL]JLPNH RVREH GD SURYMHUDYD GRNXPHQWDFLWN
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tehnoloJLMH PRaH HOLPLQLUDWL SRWUHEX ]D SRWYUGRP LGHC
VDPD DXWHQWLILNDFLMD SURYRGLWL QD PUHAL ,JERUL VH
GD NRULVWHUL EORFNFKDLQ PUH&X VYDNL @&kbAsvdgOMDQLOQ
mobitela ili tableta.

3.4 lzazovi blockchain tehnologije

lako ima ogroman potencijal, blockchain tehnologija nije imuna na slabosti. Neke od slabosti

VX HNVWHUQRJ NDUDNWH U Dpojddiiich, Mrgkreaishib \dpandtal sRaS R U R F
korporacijkih sudionika i dr. Interne slabosti odnose se na slabosti same tehnologije, a tu
VSDGDMX IDNWRUL NDR a4WR VX UD]YRM NYDQWQRJ UDpPXQD
nedovoljno razvijen ekosustav, manjak razvijatelja sustava, nedostatak dizenige i sl.

Tablica 4. Pregled slabosti blockchain tehnologije

THKQLpNL SUREOHPL 7UAL3AQL SRVORYQL SURE
X Nedovoljno razvijen ekosustav x Transfer podataka na blockchain
X Nedostatak zrelih aplikacija x Kvaliteta ideja i projekata
X Nedostatak developera X <E]S] v u- I}E] V]I
X Nezrelost middleware i alata x Kvaliteta startupova
X Skalabilnost X Venture capital
X Nedostai uuspored] * o ] v]u x Volatilnost kripto valuta
bazama podataka x hloip JA vi V}A]Z I}E]ev
X Privatnost X Nedostatak obrazovanih pojedinaca
x Sigurnost x dE}“I1}A]
X Nedostatak standardizacije x Dileme inovatora
Bihevioralni/edukacijski problemi Pravni/regulatorni
X Nerazumijevanje potencijalne X Negasna regulacija
vrijednosti X h%o]s vi GEIT A
x KPE v] v A]l]i X * Z8i Al 1 eplo v}“ u + @&
X Upravljanje promjenama X E %pnZ vieS i 0 % E]
x W}Ai E vi puE ip X K%}E IJA vi ] 11Ai “§ A
x Samo nekoliko stvarnih primjena
X Nizak &ktor korisnosti

Izvor: Izrada autora pren{dougayar, 2016.)

, ] WDEOLFH MH RpLWR/KBKDQRIO EIARIBNBEKIYR PRUD VXRpLWL V
NRML tUH VH PRUDWL ULMHaELWL XNROLNR VH a4HOL GD RQD
SUREOHPL QLVX WROLNR QD WHKQROR&ANRM VWUDQL NRO

izazovima implemetacije ove tehnologije. Treba se sjetiti kako je Internet izgledao u svojim
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SRpHWFLPD L RWSRUX QD NRML VH QDLOD]JLOR X ELOR NRM

RWSRUL UD]JYRMX LOQWHUQHWD %ORFNFKDLQOWMMAKAPRORILM
MH SUR&GDR VDP , QWHUQHW

35 * PUHAaD

5D]YRM * PUHAH NOMXpDQ MH ]D MR& EUAL UD]YRM SDPHW
ovaj najnoviji tipmobilne PUHAH GRQRVL VX QDRYQDLpD®ER $YBDWR JHQH
PRELOQH PUHAaH L VERKED®IDVELY GRHVDRGEEHROMADQMD QHJR SL

Prema pisanj@Sagen, 2018)* PUHAD GRQRVL WUL NOMXpQD SREROMA&D

x 9HUD EU]JLQD YHUD NROLpLQD WUDQVIHULUDQLK SRGDW
X ODQMD ODWHQFLMD EUpgobziR@stLY PUHAH YHUD UHV
X ORIJXUQRVW VSDMDQMD S ¥@QwentfeHaiHJ EURMD XUHyYyDMD

8SUDYR RYH WUL NRP SR QH Q WiHjnji*raBvbj théekhetd $tvariCaMaqiir® H 1D

WLPH L SDPHWQLK JUDGRYD 1DLPH SRYHUDQMHP EUJLQH
PUH&H LX]YSRWHRIDQMH EURMD XUHYyDMD NRML VH PRJX LVW
RQR &WR VX LQ&HQMHUL L GL]DMQHUL SDPHWQLK JUDGRYD

Slika23 % U]J]LQD SULMHQRVD SRGDWDND QD PREELOQLP PUHAaDPD JHQHUDFLMVNL S

Izvor: preuzeto The Conversation, 2018)
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Slika24 /DWHQFLMD PRELOQLK PUHaD JHQHUDFLMVNL SUHJOHG

Izvor: preuzeto §The Conversation, 2018)

IDMYHUH SREROHFEHD@QWDFLMRP * PUHAD GRALYMHWL UH LQ
1DLPH XSUDYR VPDQMHQMH ODWHQFLMH ELWL UH NOMXpPpQ
YR]LOD MHU MH EU]LQD RG]JLYD PUHAH MDNR QLVND 1DLPH

milisekurdi u prosjeku, trebala bi pasti ispod 1 milisekunde.

1DGDOMH LQGXVWULMVND SULPMHQD X ,QWHUQHWX VWYDI
LPSOHPHQWDFLMH * PUHaH 1DLPH SRYH]JLYDQMHP YHOLI
Y H G br#inom prijenosaSRGDWDND L YHURP UHVSR]JLYQR&UX PUHAH
WHUHQD PRUL SULNXSOMDWL L DQDOL]JLUDWL X VWYDUQRP

=D WHOHNRPXQLNDFLMVNH WYUWNH LPSOHPHQWDFLMD ul
]JDPLMHQLWLORYW LY NEFH NIDPDDRP * PUHARP MHU UH EU]JLQD SU
SD MHGQDND 6YH WR J]QDpLW UH RUWVMPOXLVMHRMHNWRMR aN-R GD
povezanost uz manju cijeriGandhi, 2018.)
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4 BLOCKCHAIN TEHNO LOGIJA KAO ODGOVOR NA PROBLEME
PAMETNIH GRADOVA

1IDNRQ RSVHAQRJ L LVFUSQRJ S U&tlaCGHIGHREgbVR @drtpEGent) SDPH)
velkLK SRGDWDND L  QWHUQHWD VWYDUL WH QDNRQ SUHJC
primjene u kontekstu pametngnadova predmet ovog diplomskog rada, u ovom, posljednjem

SRIJODYOMX UDJUDGLWL UH VH RGJRYRUL QD LVWUDALYDpPNTI

4.1 Blockchain tehnologijia + UMHAHQMH VLJXUQRVQRJ DVSH

gradova?

%ORFNFKDLQ WH K @$pekRrazvbjgiamei@ivigidquqra. RtiFome se prvenstveno

PLVOL QD LPSOHPHQWDFLMX ,R7 VXVWDYD NRML UH ELWL W
GUXJL ,7 VXVWDYL NRML pLQH QHNL JUDG SDPHWQLP ,QV
povezivanja vellkRJ EURMD VHQ]JRUD NRML PHYyXVREQR NRPXQLFLU
VWYDUQRP YUHPHQX X ED]X SRGDWDND JGMH VH WL SRGDI
GRQRAHQMH RGOXND LOL NDNR MH VYH L]JJOHGQLMH WUH

osnovu inputa koje dobivaju s terena. Tzv. konaepthine learninga.

*'WHKQRORJLMD ULMHALW UH SUREOHP EURMUD, Krkitday DMD NF
SULMHQRVD SRGDWDND WDNRYyHU MH MDNR YLVRND D XWU
smanjen. Nadalje, brzina ¢¢ YD PUHA&AH MH QD UHNRUGQR YLVRND D

XUHYyDMLPD NRML UH ]DYLVLWL RG WUHQXWQRJ RG]LYD PUH

SBRVOMHGQML DVSHNW SDPHWQRJ ,7 VXVWDY grati®jelst EL pLC
sigurnosni aspekt. Naime, da bi sustav Interneta stvari funkcionirao, potrebno je da svi
sudionici daju dozvolu da senzori prikupljaju podatke o njima, kako na ulici od strane raznih
VHQ]RUD WDNR L QD XUHYDMLPD X RAREKFOWLPED GREY PIREBA
RYDNR YHOLNL VHW SULNXSOMHQLK SRGDWDND R JUuDyDQ
sigurnosni problem. Nadalje, izgradnjom sustava za elektronsko glasovanje na izborima,

S UHQ R aHHROVMHkjiga LuK cloud, medicinskih zapiD SRGDWDND R QDpPpLQX
pojedinih sustava, kretanjima i sl. predstavlja ogroman problemsigurnosnog aspekta.
Zamislimo samo situaciju u KdRM EL F\EHU NULPLQDOFL RWXyLOL SR
JUDYDQLQD na@kdrhb) Bsglnin podeLPD L VO ,0L VOXpDM GD NULP
Xy X Xaxex® kojima su zapisanipodd R YODVQLAWYX QDG QHNUHWQLQ
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SURPMHQH 3ULPMHUD NDR aWR VX RYL LPD PQRJR L RpPLWHF
]JDALYLR QD JOREDOQRM L RSUHSULKYDUHQRM UD]LQL

6LIXUQRVW SRGDWDND L SULYDWQRVW JUDYDQD PRUDMX
VXVWDYL PRJOL GRELWL &@aLURNX SULKYDUHQRVW RG VWU
realizatori ideja pametnih gdova moraju uvjeriti sve sudionike u sigurnosni aspekt IT

VXVWDYD QHRWXVLYRDWQRRWWRMEBQRRGD WDSNDLQD PUHAL

Prilikom izgradnje pametnih gradovafakusom na te Q R @jkamponenti dizajniranju IT
VXVWDYD PRUD V HEKkiSSlduxhdéiekeivdsta®R Kbinponenta bez koje nema
SDPHWQLK JUDGRYD 8]LPDMXiUuL WR X REJLU WUHQXWQR S
JGMH MH EORFNFKDLQ WHKQRORJLMD XNOMXpHQD X VYDNR
primjene moderne tetlRRORJLMH QD Ud3t] E<ohijaG EséoDijd He imala velikih
problema s svojim IT sustavima nakon DDoS napdd&® MHJD %% & X VYRMHP
(McGuinness, 2017) QD]LYD QDSDGRP %URQPDQRJ YRMQLND RY
sovjetskaJ YRMQLND pLMLP SUHPMH&AWDQMHP L] VUHGLAWD JUI
PDVRYQH QHUHGH GLOMHP GUADYH RVWDYLOL VX (VWRQI
VXVWDYL QLVX UDGLOL QL QDNRQ d@4WR MH SURASR QHNRC
VODERVW ,7 VXVWDYD GDQDaQMLFH JGMH VH VDPR MHGC
]JDWUSDYDQMD VHUYHUD AVSDP3 VDGUADMHP PR&AH GRYHVW
QDSDGD ILQDQFLMVNH LQVWLWXFLMH QUDXRYBIGLOX EGOAD
DDo6 QDSDGLPD MHGQRVWDYQH RSHUDFLMH NDR VODQMH
funkcii. 1IDNRQ WLK QHPLOLK GRJDYyDM (VWRQLMD MH XORALO]I

koji se baziraju na blockain tehnologiji.

1D SULPMHUX (VWRQLMH QLMH WH&NR ]DPLVOLWL SRVOMH
NRMHP MH YHUGLQD VXVW DWNHGSRRWHQIDY Q DMRLUWAXW DY L NDR
UDVYMHWD L VO QHEL ELOL X IXQNFLML LOL EL SURYDOML®
2YR MH SULPMHU VDPR MHGQRVWDYQLK VDVWDYQLFD SDPt
HQHUJHWX NKDRX IBRGDWDND R JUDYyDQLPD ILQDQFLMVNH LG
QHVDJOHGLYH SRVOMHGLFH QD VYDNRGQHYQL aLYRW

Blockchain tehnologija koja se temehia decentralizaciji trenutno je jedini izbor prilikom
LIJUDGQMH SDPHWQLKRMDODONGRRYBOBNLBEXYRWWDYD V WDNR

smije biti kompromisa.

52



Blockchain tehnologija je odgovor na pitanje sigurnosti pametnih gradova i pri tome se misli

QD VLIXUQRVW SDPHWQLK JUDGRYD ,7 VWDMDOL&aWD NRMFE
VH JUDGH SDPHWQL JUDGRYL EXGXUQRVWL 6YRMLP NRQFH
GHFHQWUDOL]DFLMH WUHQXWQR QH SRVWRML WHKQRORJL
pogledu sigurnosti. Nadalje, na osnovu jednostavnosti samog kanddpckchain
WHKQRORJIJLMIBURRWHIQHRVW DL\LWD PRIRMIH PQEPMDQHUDQLFD
WHKQRORJLMD WDNRYHU UMHaADYD MHGDQ RG NOMXpQLK
SRYMHUHQMH L]PHYyX VXGLRQLND NfR Mdns&ktljjxX2amsm@RaYUaH |
distribuiranu knjigu zapisa osigurava se integritet podatalsamim time i gradi povjerenje
LIPHYyX UD]J]OLpLWLK VXEMHNDWD

1R NDNR MH RGPDK QD SRpHWNX UDGD REMDaAaQMHQR WHEk
probleme koji dabV P XpH PR GH URMekckalhXehbdija je assigurnosnog

SRIJOHGD VNRUR SD QHXQL&A&WLY NRQFHSW DOL VDPR GRN
NOMXpHYH 8SUDYR MH WR MHGQD R Garbdibdkehaibh KussaReO MNL L
PRUDWL ULMHALWL 1DLPH VXVWDYRP MDYQLK L SULYLC
WUDQVDNFLMDPD ELOR NRMHJ WLSD QD EORFNFKDLQ PUH.
nesagledive posljedice za pojedinca kojemu je privatni [klju,X N kI [3i@utinost svakog

SRMHGLQFD X QMHJRYLP MH UXNDPD L] QHGDYQLK VNDQGTEL
GD EORFNFKDLQ VDP QHUH ULMHALWL VYH SUREOHPH QR X

4.2 Pametna ekonomija temeljena na blockchaipametnim gradovima?

2VQRYQL LGHMQL FLOM SDPHWQLK JUDGRYD MHVW SRYHI
GRVHJD WH |DGU&ADYDQMH PRJIXUQRVWL EXGXiUHJ UDVWD L
EROMHP VWDQMX QHJR AWR Mékagip QD svietd Qikad nijeEilR MV W >
PDQMH VLURPDAWYD PDQMH JODGQLK VWRSD PRUWDOLWH
LQGXVWULMVNH UHYROXFLMH QDOD]L X X]JOD]QRM SXWDQM
RG GUXAWYHQRJ UQRYR MWH KIGRORIYNRWIH HNRQRPVNRJ L GU

L]IYRU YHOLNLK SUREOHPD V NRMLPD VH VYLMHW GDQDV \
UD]JYRMD MH L WURZHQMH RG SRpHWQLK UHVXUVD GR NUD
utjecaj na planek QHJR &WR WR LPD GDQDV /MXGL VX SRGUHGLO
EH] LNDNYRJ UD]PLAOMDQMD R EXGXiLP SRVOMHGLEDPD |
UHVXUVH RYRJ SODQHWD ORGHUQRM FLYLOL]DFLMWL SRWUH
L UD]JYRMX 1R WDM PRGHO QH VPLMH ELWL QHREX]GDQ NTC
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NOMXpQX XORJIJX X EXGXUHP UD]JYRMX OMXGVNH FLYLOL]DFL
NRML UH GR NUDMD VWROMHUD SUH P DavLné kojagvkhBdendo R G
GUXaWYR PRUD LPDWL RGJRFRWQLKSUNMPWOWD PL MVR'RH SIRY
JUDGRYH RVLIJXUDWL UH VH WHKQRORAND RVQRYD ]D UD]Y
LIDJRYD V NRMLPD VH GDQDV VXVUH ddgledRorvrijenteOrie B&eK DL Q E
VRFLMDOQRJ NDSLWDOD WHKQRORANL QDSUHGDN QH ]QD]
prepoznati i preuzeti glavnu ulogu u razvoju pametnih gradova, modernoj ekonomiji potrebna

je moderna radna snaga, odnosno obrazovana podlatiRMD UH J]QDWL SUHSR]QL
probleme, inovirati i UMHaADYWWL QD VXVWDYQRM L SRMHGLQDpPpQRM
spreman na brzu implementaciju pametnih sustava, no u dogledno vrijeme, kako generacije
EXGX RGUDVWDOH RRUXBNQHIMHKWRORJLMRMD V WUHQXW (
QHNX QRYX SDUDGLJPX JGMH UH SRMHGLQFL NRULVWLW PR
SUREOHP GUXawyYD

SDPHWQD HNRQRPLMD ELWL UH ED]JLUDQD QD SDPHWQLP .
svietu ELWL ED]JLUDQD X JUDGRYLPD 9HU VDGD MH D X EXGX
ekonomiji samo nastaviti rasti. Sustavi pametnih gradova baziranih na blockchain tehnologiji,
NRULAWHQL RG VWUDQH OMXGVNRJ NDSLWMOGHKe poblede JUDGR'Y
6WUDWHaANL VPMHU NUHWDQMD EXGXuUH HNIBY()eR pristvppd RGUH YV |
VYDNROLNLP DQDOLWLpPNLP VXVWDYLPD ,PSOHPHQWDFLMI
EORFNFKDLQ WHKQRORJLML RPRJXUWUWA dabli @edVIDGD QH
IXQNFLRQLUDQMH FLYLOL]DFLMH 3ULVWXS YHURM NROLpL®
NRML UH PRUL DQDOL]JLUDWL SRGDWNH X VWYDUQRP YUHPLI
UHDJLUDWL L VSULMHpPpLWL S.RNddal}eOpdrhetnD Sudladi rtd NoRaW& P V N L K
UD]JLQL VDPL UH 1QDWL GRQRVLWL RGOXNH QD RVQRYX VYL
SUREOHPL NRML PXpH G D QDcgebbtitelintinidri QEROEKCAIH panfetni
VXVWDYL RPRJIXULWL WHH\ERWWLIP DX SQDIOMIPQNP@BE NRMH GUX:
EROMX NRQWUROX QDG WURANRYLPD QH VDPR ILQDQFLI
WURAGNRYLPD NRML VH GDQDVY MDYOMDMX X GUXawyX

Pametni gradoviemeljenina blockchainX L ,QWHUQHWX VW pahethiERVWD W |
HNRQRPLMD 6OLMHYDQMHP VYH YHUHJ OMXGVNRJ NDSLWI
LQRYDWRUD D VDPLP WLPH L 4DQVH ]D MR&d EUALP DOL HN
%ORFNFKDLQ UH RPRJXULWL UD]JYRM SDPHRNVQ@RKLIWBGRBDY DY

pametnih ekonomija.
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4.3 Pametni gradovi temeljeni na blockchain tehnologiji kao odgovori na

izazov upravljanja resursima?

IDVWDYQR QD SRVOMHGQMH SRJODYOMH JUDGRYL VX JO
UHVXUVD D WXOVHQDQDSWW.BRaRMWX HOHNWULPpQH HQHUJLMH
energiH 3RVOMHGLpPpQR QD V YrhstYikidHtjelr®jsiWortHNRQ R MM BRJIJR QL
WDM UD]YRM *UDGRYL GDQDV WUR&H YHOLNX YHULQX VYLK
ekonom:NRJ UD]JYRMD 'DOMQMLP UDVWRP XUEDQRJ VWDQRYQL
GD vHhDavomrLP WLPH WUR&ALWL UH YHOLNH NROLpPLQH HQHUJ
PRaH VH SRVWLUL RGUALYL UDVW HNRQRPLMHmM&WDPLP W
gradova, a to je stvaranje pametne ekonomije temeljene na blockchain tehnologiji i Internetu
VWYDUL NRML UH LPDWL RGUALYL UDVW WLMHNRP GXJRJ Y
SRWURAHQLP UHVXUVLPD RWSDGD QDO dptpada na @IenWQH GH
RVWDWDN VH GLMHOL L]PHyX QXNOHDUQH HQHUJLMH L REQ
JRULYR QD NRMHP MH VH UD]YLOD HNRQRPLMD VWROMHI
SLWDQMX HNRORA&NH oR@ticjiLod Rsfia), LnoXnjegoR didid Rilresursima s
YUHPHQRP VUHURP RSDGD 1XNOHDUQD HQHUJLMD LDNR X
L]JYRU HQHUJLMH SRWHQFLMDOQR L NOMXpQL QRYL L]JYRU
zbog sigurnosnih raafja. Nedavni incident koji se dogodio s nuklearnom elektranom u
JXNXVKLPL X]EXUNDR MH LQDpH SULKYDWO MWL #&nergikLaOMHQ
(XURSVNH |JHPOMH WDNRYHU VX SULKYDWLOH SDUDGLJPX JLC

(OHNWULpPpQD HQBODIMMDUBRPYRRIMUIPRGHUQRJ VYLMHWD L PRGH
QDMYHUL XWMHFDM QD UD]YRM HNRQRPLMH X EXGXUQRVWIL
SURL]YRGQML HOHNWULpPpQH HQHUJLMH L] REQRYOMLYLK L]
nagvLadH 0H VH RJOHGDWL X XSUDYOMDQMX HOHNWULPQRP HC
L MHIWLQR GRVWXSQD pDN L SRMHGLQFLPDdogb@tLPH YHC
LPSOHPHQWDFLMRP EORFNFKDLQ WHKQRORJLMH L GHFHQ
stYyDUDQMD PLNUR PUHAD (QHUJHWVND GHFHQWUDOL]DFLMCLC
SRWUR&DpPpL HQHUJLMH SRVWDWL L SURL]JYRYDpL HQHUJLMH
GRPDULQVWYR QH SRWURAL D NRMH NH F WHRWHY BHIOWRH NNRJR. \
VRODUQD HQHUJLMD L HQHUJLMD YMHWUD PR&H VH SRQXG
LPDMX SRWUHEX ]D YHURP SRWUR&AQMRP HQHUJLMH LOL
SRWURaQM RRd#i€) HrydjerMpametnih saga temeljenih na internetu stvari bolje
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uH VH PRUL DQDOL]JLUDWL L SUDWLWL XNXSQD SRWUR&EQWN
JXELWND HQHUJLMH SDPHWQLP SUDUHQMHP GLMHD,RYD VXV
SD uUH VH LVWD PRUL VERR SRH/MGUNBHJJEXVWPRWUD QMHP QRY!
6YH RYR GDWL U0H L YHUX PRU NDNR SRMHGLQFLPD WDNR
HQHUJLMX SR MHIWLQLMRM FLMHQL D RG LVWH VH X VO
HQHUJHWVNH QHAENRWHWRMHAORFNFKDLQ WHKQRORJLMD
PUHAD VLJXUQRVQL DVSHNW X] PRIXUQRVW VWYDUDQMD S
NDGD VX SRVWDYOMHQL XYMHWL |DGRYROMHQL GRYHVW
energetskim sektom.

IDGDOMH YHOLNL QDSUHGDN X XSUDYOMDQMX SRWURaQMI
VHUYLVD |D GLMHOMHQMH DXWRQRPQLK YR]JLOD 8 SDPH
SRVMHGRYDQMHP DXWRPRELOD YHU UH VIDNMVWDL IGQ WIFO QWIL
VH SRWUHED ]D SURL]YRGQMRP YHOLNRJ EURMD DXWRPREI
MHU UH V) DNRWMWBEROWML PRIXUL QDPpLQ RGQRVQR X] QDMYH
SULMHYR]D RGYLMDWL UH VNRWHNIR EHORPPNWKDYRIRUBRMW
transakcija i privatnost.

1IDGDOMH XsubvyomMbQMH RVWDOLP UHVXUVLPD WDNRY!
implementacijom pametnih sustava temeljenih na blockchain tehnologiji. Pametno

XSUDYOMDQMH RV badper zd @pdBRVHM HGRYDWL VHQ]JRUH QDS
VDPL GRMDYOMLYDWL QDSXQMHQRVW NRQWHMQHUD 1DGD
RWSDGD JGMH DXWRQRPQD YR]JLOD ]D SULNXSOMDQMH
spremnike kojjMR& QLVX SXQL YHU OH VDPR LUL QD PMHVWD JGM&

8SUDYOMDQMH YRGQLP VXVWDYLPD WDNRYHU UH GRALYMHYV
SRVWLUL X GHWHNFLMmpdEH&&dMHQMD YRGH SULOLNR
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5 =%$./-8y%.

Rast svietskog WDQRYQLAWYD NDR L VYH YHUH PLJUDFLMH UXU
VUHGLQDPD SRYHUDYD SULWLVDN QD LQIUDVWUXNWXUX DC
*UDGRYL H GR VUHGLQH RYRJD VWROMHUD StRriatskNUR] Y H
SRJODYDUL L JUDYyDQL LOL QH OLJUDFLMH VWDQRYQLAWYCL
UXUDOQRJ VW bBhiR @AMW Y0 JUDGRYLPD NRQFHQWULUDQR (
ERJDWVWYD WH VDPLP WLPH QXGL L Q RoAtivhe pbslRBcEX i QRV W
SULOLYD VWDQRYQLAWYD JUDGRYL iiH VH QX&QR PRUDWL S
VWYDUDQMHP HNVWUH P Q RaldkadijR &S te KnjifoMoNehtioifano O R & X
WUR&GHQMH

Sve navedeno predstavlja veliki izazowbzirom da su gradovi jako kompleksni sustavi koji
VH QH PRJX ODNR PLMHQMDWL 9HOLND YHULQD JUDGRYD Q
GRWUDMDORP LQIUDVWUXNWXURP aWR SUHGVWDYOMD YHC

energijom i vodom.

THKQRORJLMD WH LPSOHPHQWDFLMD LVWH X JUDGVNH VX'
XSUDYOMD JUDGRP QMHJIRYLP UHVXUVLPD DOL L QDpPLQRP
Planiranje strategija razvoja gradavgrimarnim fokusom na tehnologipije dobar pravac

djelovanja. Naime, takvim planiranjem zanemaruju se, ili se ne uzimaju u obzir sve stvarne
SRWUHEH VWDQRYQLa&AWYD NRMH pLQH L]X]HWQR NRPSOHN
LOQWHUQHWD VWYDUL GRALYOMDKOQOR®RIRMQ RN DR yaMpM ¥ XX ER
JHQHUDFLMH PRELOQH PUHAH

%WORFNFKDLQ WHKQRORJLMD QLMH UHYROXFLRQDUQD VDP
potpuni] DRNUHW X QDpPpLQX QD NRML VH SURPDWUD VYLMHW 7
tehnologijauvod. NOMXpQD MRMHNDDMHI ERWDE WROLNR SULYODpPpQD
PDawX WHKQROR aN L ¥elikihQkarpdldcia DSVEV firane nalaze su u utrci da
SURQDYyX QDMEROML QDpLQ SULPMHQH EORFNFKDLQ WHKQ
USPOUHYXMX EORFNFK® LQWWHREOR/MARRIXMYPLVOX XWMHFDMD L
NRMX MH LVWL LPDR QD VYLMHW L VYDNRGQHYQL ALYRW
PRIXUQRVWL X SRJOHGX PRJXULK SULPMHQD RYH WHKQR
PUHAD ]DAWLWH SDPHWQLK VXVWD W®krafuizgradbje\p@methlv L N UL
gradova i pametnih ekonomija.
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%ORFNFKDLQ WHKQRORJLMD ]D SDPHWQH JUDGRYH QDMY|
integriteta podataka, te kao platform® UD]YRM PQRJLK GUXJLK VXVWDYD N
EORFNFKDLQ WHKQRORJLML 3DPHWQL JUDGRYL WHPHOMH
XUEDQRJ ALYRWD
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6%a(7%.

6DAHW2DNP UDGRP XND]XMH VH QD PRJIXu®Hodije SULPMH
NRQWHNVWX UMH&HQMD ]D SDPHWQH JUDGRYH 3DPHWQL
UD]YRMD JUDGRYD D MHGQD RG NOMXpQLK WHKQRORJLMD
blockchain tehnologija. Razvoj pametnih gradova temelji semq@ementaciji koncept
,QOWHUQHWD VW Yi@dihe padnih QdbaMQU @&inetnim gradovima, no bez
integracije s blockchain tehnologijom, takvi sustavi awsigurnosnog aspekta jako ranijivi.

2YDM UDG XND]XMH GD MH EORFNBrieitd kpjaeHc@@RapRIZaM D N C
UD]YRM SDPHWQLK JUDGRYD MHU MH VLIJXUQRVQL DVSHN
JUDGRYD 1DGDOMH RYDM UDG XND]XMH GD MH EORFNFKI
pametnihsustava za upravljanje resursingeacbva, te da se impleemtacijom blockbain
tehnologijeprilikom razvoja pametnigradovaPRaH VWYRULWL WHPHOM SDPHW(

. O M X p Q HblddKchvaid [simart city, Internet of Things

Abstract: This paper shows the possibilities of applying blockcha&chmology in the
context of smart city solutions. Smart technology systems are the future of urban
development of cities, and one of the key technologies that supports the development of
smart cities is blockchain technology. The development of smars diidbased on the
implementation of the Internet of things concept, as the lowest level of intelligent systems in
smart cities, but without integration with blockchain technology, such systems are highly
vulnerable from the security aspect. This paper ssiggthat blockchain technology is a key
component lacking in the development of smart cities because the security aspect is key to
wider acceptance of smart citidaurther, this paper suggests that blockchain technology is
key to developing better, intgjent resource management systems, and that by implementing
blockchain technology irhe development of smart cities, it can createnflation for smart

economies.

Keywords:blockchain, smart city, Internet of Things
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