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6DAHWDN

5DG RSLVXMH UD]JYRM UDpXQDOQH WHKQRORJLMH NUR] SRYLM
SRMDP LQWHUQHWD VWYDUL NDR L QD jsnpeHsivat nXidtetfiedMH NR UL
Opisane su vrste senzora koji su nezaobilazan dio interneta stvari SRPRUX MRMER ML
RpLWDYDMX YULMH G Qjré&/nNalazdijprRipieelvddnost NrRtWraju u korisnu
LQIRUPDFLMX ]D NRULVQLND LOL RPRJXUiXMataheRaddef@itaN X LQWH
SRMPRYH DJHQDWD L YLaHDJH QW GQtvadi pritdyomitii grbjemy iHteN&AN R L Q W H L
agenata ,QWHUQHW DJHQDWD MH NQDRVFX SAD PR Nk dH&ei ikt WDLM L
YHU ¥axostalni u radu na temelju umjetne inteligencije. Agenti SRPRuUX XPMHWQH
LQWHOLJHQFLMH L PHYX\eRjE®Q R NWRRXQGENLDOLFLIMHD GIMVK SDUDPHWD L
ostvarenja zadanog cilja.

8 SUDNWLpQRP MH GLMHOX UDGD NRUL&AWHQMHP SURJUDPVNRJ
SPADE prikazana upotreba internetasWYDUL NDR YLAHDJHQWQRJ VXVWDYD X
NXUHIHRQ WL PHyXkeRUbiRRIPmM i komunikacijom sa vanjskim sustavima djeluju
samostalno X UMHaADYDQMX SUREOHPD QD Wézparebe 22 DteCakcBoRQVNRM P
korisnika.
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1. Uvod

3ULPMHU NRULAWHQMD W HKP®RW®REDWH. [ B L ¥ MHEDED®AD PR &H
VWDURP YLMHNX NDG VX OMMPED RVPUVOMDQ RPE PN GORYWDYQRJ
NXJOLFD SRNX&DR VH ULMHELWL SUREOHP JEUDMDQ@DI®L H V\
LJUDYyXMH 1DSLHURYH NRWMWL ESRORR @R IKRIM L]UDp XQDMRUXKP QYREN |
VDPR JEUDM@RRBVWDYQR WRPH QDVWDMX L ORJDULWDPVNH WD
LJUDGLR QD1 WSIPHHORWX. KRG W MWPR@FDLVWRP VWROMHUGX :LOKHOP
LJUDYyXMH SUYX PHKDQLpPNX L]YHGEX NDONXODWRUD NRMD MH L
PQRAHQMD L G @UHHINDRHQNWRDI R G L Q DELNR WX IR\OHD NN DRRL]UDpXQ SRUH
3DVEWH LJUDGLR PHKDQLpPNL VWURM NRML MH UHODWLYQR EU]R P
> @8 VWROMHUX &KDUOHV %DEEDJH SRNX&DYD XNORQLWL QH
NDIXODWRUD WH QDMSULMH MWDR¥MH GLDNQH R ML MDD 04 BWLD Q |
UD]OLpPLWLK ]JDGDWDND 3R VWUXNWXUL DQDOLWLpPNL VWURM ]D
UDpXQDOD XOD]QH XUHYyDMH PHPRULME ERHEGI\YUP OIQ X M HFELRD. EX
XUH$D@DWHPDWLPDUND $XJXVW D HGDF%\ (SR GIERA LD MH &KDUO
NRULAWHQMH ELQDUQRJ EURMHYQRJ VXVWDYD NDNR EL VH DQDO
SUDNWYFQKH 1MH]LQ RSLV NRUDNDLpPNRSIRWWWNRWD 0ODOLUDp X
%HUQRXOOLMHYLK EURYWLPY D DDPOMDOMME @HRSIUDPRP

1DNRQ ]JDYU&HWND 'UXJRJ VYMHWVNRJ UDWD -RKQ : ODXFK
]JDYUARYPMDGQMX SUYRJ HOHNWUQP®R 3 QH X BBQEDHRSUHR QL F
1XPHULFDO ,QWHJUDWRR MIQ &PARPESWR/ RHKDQLPNLK GLMMDRYD NF
(1,$& MH ELOR PDVLYQR UDPpXQDOR WH&NR RNR NWR®DHNRULV\
ELOR MH L]QLPQR NWH £Q DRL UPJDR/ HMHRJ RG RNBHOH ML MHWLLAH RG
RWSRUQLND NRQGHQ]DWRUD L ]DYRMQLKNDSRRPVHNR H >} WFDOLR |

=QDpDMDQ QDSUMKGURDXQ WIPMMD &tiglipsxk QVal@DBr&ttain, John
Bardeen i William Schockley izumom tranzistora 1947. godine koji je mogao zamijeniti
H O H N Ve Wiew®[B]p Napretkom tehnologije tranzistori su smanjeni i uz primjenu silicija kao
SROXYRGLpPD -DFN .lodre\rak¥id integrirade krugove [9] 5DpXQDOD VX SRVWL
PDQMD SRYROMQLMD EU&AD L HQHUJHWVNL XpLQNRYLWLMD 'DOI
UDpXQDOD GRJIJR@aMeVMMHDG MH ,QWHORY LQ &tzqudjitd idtegribadé=L DQ +R
krugove uzDVHE QX MH G L Q kmikroprboesoJIPDLRYD UDpXQDOD VYRMRP VX
L FLMHQRP RPRJXULOD UD]JYRM JUDILpNRJ iNVjadnit@ud tipkodhRW L AW H Q M
L UDJ]YRMNURPXQA® =ERJ VPDQMHQLK WURAGNRYD L PDQMLK GLPF
SUYD RVREQD UDpXQDOD ,%0 MH JRGLQH LIGDR VYRMH SUYI
SUHSR]QDWOMLYRP EUHQG M H MWDNIDW LALIXR NSO SXIQ B BetlQ X X SRV
1



[11] 1HNROLNR JRGLQD NDVQLMH ODFLQWRVK L]GDMH VYRMH SU
RNR NLORJUDPD L NRAWDOR MHRNRDpXDPODLY N LW LBRIONORWPDQ
godinasmDQMXMX SRVWDMX V Yzkhadili nprije piddtbr&yimg) XMDY HEX U X SULPMHC
SDUDOHOQR V QMLPD UD]YLMDMX VH L SURJUDPVNL MH]LFL N
SURJUDPD L NRULaAWHQWH WDXpXHD AR XXOQDWRp WtRlerina |gD G V P LN
kompliciran te zahtijeva poznavanje strojnog jezika i arhitekturu pojedinog sklopovlja kako bi
se napisali programi. Znatna promjena dogodila se 2005. godine u ltaliji gdje je grupa
studenata kreirala Arduino i time pojednostavnila programiranje i rad s mikrokontrolerima [13].
$UGXLQR MH YHOLPLQH RRREQWIL VNDIRUPHQH KRELVWLpPpNH SURM
OHWMHOLFH L YR]JLOD X SUD¥i®deM2Qriv khjekeKjé @rQpeérdture, adediy D M L P
VO ,DNR MH $UGXLQR ]DRNXSLR SDaQ NKs&/Sam&zaOpkoyr&nirane OM D W H K
i upravljanje sklopovlja. Sedam godina kasnije (2012.) u Velikoj Britaniji pojavljuje se
Raspberry Pi. Raspberry Pi WDNRYyHU MH YHOLPpLQ HjeN& tafikuMgdAddum® UW L F H
NRPSOHWQRRUINRXPDRPRJIXUDYD SRYH]JLYDQMH QutelHDEIX NRULA!
NDEHOD SRYH]JLYDQMH 86% XUHYyDMD L YODVWLWL RSHUDWLY (
(prethodno nazivan Raspbian, danas Raspberry Pi OS). Dvije godine kasnije, Raspberry Pi
GROD]JL X LQDpLFL =HUR M\HRQ/LD N\DHR SUDHXQW DIR]. R&Balenid We GRODUD
UD]YLMDMX L RVWDOL SURL]JYRGL FMtRQR RepoerryPHUUNEkbiIF-D QVDP D
alternativa Arduinu su: Teensy [15], Particle Photon [16], Sparkfun [17], Adafruit Feather [18],
BeagleBoard [19], Digispark [20], a postoji i hrvatska verzija Croduino [21]. Nekoliko alternativa
za Raspberry Pi su: Banana Pi [22], Orange Pi [23] i La Frite [24]. lako automatizacija i
XSUDYOMDQMH QD GDOMLQX SRVWRML YHU QHN RZed&NrRanphHVHW O M t
L MDpLK XUHYyDMD V PDQMH SRWURAQMH PRAHPIRN XQRPDVWUBDWLLY N T
upotrebu. Bill Gates je s MicrosoftomimDR YL]LMX R AUDpXQDOX QD VYDNRP VWR
[25] D XSUDYR MH VPDQMHQMH UD p X&bice Dovelodythga Hpda@as RVREQH |
GRPRYLPD LPDBRPX®PDIOD QH VDPR QdpuMd/ARIQ Xratnka( plH W IKEIAF D P D

za zube, rasvjetnim tijelima itd.



Slika 1. ENIAC [43] Slika 2. IBM PC [44]

Slika 3. Arduino NANO klon Slika 4. Raspberry Pi Zero WiFi



2. Internet stvari

&LMHQTP XQDOD L SURFHVRUD X SRYLMHVWL MH ELOD X UDQ
SURFHVRU LVWH VQDJH FR#HHRRX GCRIELUWID |B 0F'RQDHD G IMWKH QHE R J
SURFHVRDWY B®REHPR NRULVWLWL ELOR JGMH L X ELOR NRMX VYL
UDMHWQLP WLMHOLPD LJUDpNDPD PMHUQLP VWDQLFDPD ]D YU
XpLQLPR VWYDURPDALQWHOGDHRUWWQVH QDEH QDYQDEH SREEMMWR L R(
LOQWHUDNFLMX V NRULVQLNRP 8QDWRpPp EURMQLP GRW W XSIJYR M O
VH QDVWDYOMD WH VYDNRGQHYQR VYMHGRpPLPR QRYLP XUHyYDML
QHNX @QRPNMHQX

SRMDP LQWHUQHWQWWYRUBW RBRIBK MHIBR]RUQRVW QD (3& VL
(OHFWURQLF 3URX XKV FOR®H BIXGQMREHQWDU SUHGVWDYLR M
LQLFLMDOQX YHUJLMX DXWRPDWVNRJ LGHQW.IRDFR 8D IQWBDH LURUERP
SRMDP VH SIRMDYXW X pQDEHQXWIXDVR (BGEURMQL VX LVWUDALYDDpL
QDVWDYLOL NRULWWLWL SRMDP

Internet stvari je koncept koji spaja virtualni svijet informacijskih tehnologija s realnim
svijetom stvari. Nataj QDpLQ UHDOQL VYLMHW SRVWDMPUGRWW XK XLUMHLY 3 E
u poslovnom i privatnom svijetu. Pristup realnim informacijama u realnom vremenu
RPRJIJXUDYD GRQRVLWHOMX RGOXND ERONMKHER LLFWMRP QB REQRXMNHH
da je riep R GRQRAHQMX SRVORYQH RGOXNH NDRM&WBURH]YRIG @GN
DWUDNWLYQRJ SURL]YRGD LOL RGOXNHINRRW QDR ROWMRNEBYQDV!
X]JLPDQMH NLAREUDQD LOL GR GéjWeénReratir® Ridde iR&@G MHIIHH QD WHP

2.1. Definicija

'"HILQLFLMD LQWHUQHWD WWHPIHULR P L NKHIGAMDIMOXI LV REJLU QRYH
SRPDNH X SROMWIMPHQH *UXSD HXURSVNLK LVWUDALYDpPNLK SURN
VWYDU L& GDQMWDH USRIDQXBRVHDUFK 3URMHRWR/I R QL\YK YR DESB X
VYRP 6WUDWHANRP SUNQX AHMIPWRIFLF 5HVHD U F K G WHY®M W6 5/8V Y
GHILQLUDOD NDR

,QWHUQHW VWYDUL MH LQWHJULUDQ GLR EXGXUHQDLQWHUQ
PUHAQD LQIUDVWUXNWRBIIQRRWD VDPRSRGHADYDQMD SXWHP
LQWHURS HFNRIPEXLQDLQNIDKF LMV NLK SURWRNROD X NIRNMPBM X LLEW QMO G\
ILJLPNH DWULEXWH L YLUWXDOQH RVREQRVW LV X\ R ULQW Y PLOGPW M © b
PUHAXRG QWHW® VWYDUL RG VWYDUL VH RPHNXMH XGBRYRXWD (
LQIRUPDFLMDPD L GUXAWYHQLP MY PRHIXLIPDR VWNRIJDAR EQOB L QW

4



NRPXQLNDFLMH NDR L NRPXQLNDFLMH LPLSRNGDUINDINNVFD MH. §IRNROEQ
VX SUXSILOL 6WYDUL X WRP SURFHVX DXWRQRPHRWO MHDIJLUBMXQRD
WH XWMHpX QD QMBURHAHYRYNRMHRBRNUHUX DNWLYQRVWL L VWY
OMXGVNRP LQWHUY H @XKLMRE URCALD WHRIID @M HL Q W HRUEEDUWH-NLIMY DS B R W\N E
LYHUQHWD GRKYDUDMX L PLMHQ VUK LMMWHLERYR]|PQY B YMAHMLL RN WX
X RE]JLU DVSHNWH VLIXUQR&WL L SULYDWQRVWL

*UXSD DXWRUD 'LHWHWD BKFNDWRDLY Q Q FKK DKRMPIOMDU® GD LDNR
GHILQLFLMD QDYRGL S/R'IHW WKIQIL® WH WRHPWD VWYDUL GHILQLFLM
QHGRVWDWDN MH GD VX VYH QDYHGHQH NRPSRQHQWH GRYHGHQ
VYHSULVXVOORMDDGEQ I LW BXWERWK MH WHANR UD]JOLNRYDWL 'UX
MH LDROWMDQMH SRYH]DQRVWL V :HE ]JERJ SIDUDRWHOQRIW D DV WF
6PDWUDMX GD VH IXQNFLRQDOQRVWL :HE UDIPDWUBWMWRNDR G
NDR GLR LQWHU QHWOHBWYZDWDN MH QHSRYH]DQRWWMHAW VDPRR
NRQFHSWRP X EXGXUQRVWL ,DNR GIHNIRQ EPWNLXS®H OHGE. FLUINLD GQ W
VPDWUDMX GD MH HNRQRPVNL XVSMHK L SQIDONDARGEDWWKQLHW
RGUALYRNWWHDLSWRVORYQX RNROLQX L SRMHD INRADL ®RW HIXAMWHPY D I W K
VWYDUL L XODJDQMWDU '$HIULY WHAIMIMW ONRD VWUDQH ORJLVWLNH NI
SUDYL SURL]JYRG X LVSUDYPRRN RMH QD > WORNRI R YNUQARTIRDW X. SR
LVSUDYQRM FLMHQL 6SDMBQGRMHEQRVYHK@EMWD MY SBUL GHILQLUDMX

A, QWHUQHW NMNWYIDWMHGRRMDPQR LGHQWLILFLUDMXiUH VWYD
UHSUH]HQWDFLMRP QD L QW Hrifo@raeo rgihbXuddeiMitéti [staBuRIGIBKAE) H
ili bilo kojom drugom relevantnom pRVORYQRP GUXaWYHQRP LOL SULYDWQRP
financLMVNRJ LOL QHILQDQFLMVNRJ EHQHILWD X]LPDMXiUL SULWRP
napor prikuplianja i RPRJXUXMH S UL V§XaSbez tRhddh® Befiniranih dionika.
Internet stvarinisu VLQRQLP ]D VYHSULYV XW Qbiyguilddgpe @d3i@eMempuingg)] O
LQWHUQHW SURWRNRO NRPXQLNDFLMVNX Whihed@el OaviddsmM X X JUD)
njihovu primjenu, internet ljudi (engl. Internet of People) ili intranet stvari (engl. Intranet of
Things), ali objedinjuje aspekte i tehnologije svih SULVW28]SD



22. 3BRGUXpMH SULPMHQH

SULPMHQX LQWHUQHWD VWYDBDWL GRYMRW RP Xa HER. DR} MRW H P
IDIMWHDWOMLYLQDOWLMIDMBRGLPD RSUHQLWR VX PDOLD XUHYDMI
SDPHWQL VDWRYL L QDUXNYLFBQMRMMRWRNVD VWLLNWRNFOP EGRQD ¢
SRGVMHWQLN GD SURGHUHPRIDOR QDGCXUR B HXQWNIE MY DOLWHW

3REUXPMD SULPMHRGLRIRIEHP&L QD
]JGUDYOMH

1.

a)

b)

RWNULYD@BRVSEGBH NDR/' BBPRIPVLOL RVREDPMHVALYHD OLC
VDPH

PHGLFLQVNL KROGOMWDWDMX X YYNHIALPD XN KM GMHS U&H L«
OLMHINIR RUJD @ WIQM H O H

VSRUW V N & SEURDGADHF LY LRWD@H HODINRYH WH P NDQWIHH XpLQDN L N
QDGJOHGDQMBtSDB WNHH\OWBNQ MH SDFLMHRPRMRY BQ R WD BRI
XOW UDOMXE L p-DF/MHRU HIBBHIMHH L X S 5] IR INIED®KEO R XE LW L
LJOR&HQ 6XQFX

SROMRSULYUHGX L X]JRM aLYRWLQMD

a)
b)

c)

d)

KLGURSREGUADYDQMH LGHDOQLK XYMHWD |]D ELOMNH

EULJD FEX@MPRGUADYDQMH XYMHWD QDVHDBRRDRPOUBNORR
SUHALYOMDYDQMH L |GUDYOMH PODGXQDFD

SUB @ MHY R W O®RW D UWDIQGVHHD\W L MDQ MIDY RW LIRWYRUHQLP SDaAQMEC
VWDMDPD

UDJQD RSDVQLEKXSQUDYFOWDD QMH NOLPDW UDNFDR M)TP | D LSRIRADR
NDNR EL VW IRIWQMLREDVQLK SOLQRYD L RVLIXUDR VLJIXUDC

DXWRPDWADRLMX

a)

b)

d)

NRULZWHQM B B SWDQWHH IS@WK R/AVUXMH L YRGH UDGL VPDQNM
SRRADQMH UHVXUVD

GDOMLQVNR X¥XSDYVY DO M K U DBWDLPNDL ® XN X UDQVWY X S|
PLNURYDOQH SHUQLFH GD SRGJULMH KU DQNXOS B DMH. |@H LRI W
X UH Y DK BIRPGH WHW X U X MSHU RDWBMBRW X RG UDGQRUHPMHVWD
VLIXUHRVDMHQMH QHRYODAWHQLK]ROD JIDINDRRWO®RIXHRY R
ELRPVULMVNLP SRGDFLPD XPMHVWR NOMXpHP

RPpXYDQMH XPMBWQQMBDXQYMHWD XQXWOE W XA N DR
XQLAWDYDQMH XPMHWQLQD X QMLPD



4. DIJURNXOWXUX

a)

b)

c)

d)

e)

SRYDIQMH DOLWHMWGRDEIQBEGDQMH YODAQRMWIDMRIELL VRVY
RVLIJXUDOD GIRMR®MEHDI MERD L NYDOLWHWD JURAYD

JHOHQH NXXSUDYOMDQMPDWYNURNR®YMHWLPIDLWHQ PDNVI
SURGXNWLYQRVWL YRUD L SRYUUD WH QMLKRYH NYDOLWH\
JRO| QHMHOHNWLYQR QDYRGQMDYDQMH WHRARD®D NRGR EL
QDYRGQMDYDQW 6 BRWGDWEMP YODAQRAUX

PUH&D PHWHRURORSNLRKXBRWINEWIDQVNLK XY MMR/DQ UNDIG L 2
SEJQR]YUHPHQD QD SRMHGLQLP SRGUXPMQRDREDNRMELY WH
R PRIXUQRVWL WXpH VQLK KIS RMROMWDD K XY WD ]D ELO
NRBR¥WSUDYOMDQMH YODJRP L WHPSHUDERDOMNPDR IV INNDHNE)
EL VH LQRMHUMB UDMLYLFD L GUXJLK PLNURELRORA&NLK ]DJ

5. ORJLVWLNX

a)

b)
c)

d)

NDPOLWHWD SUL MMYDRE DA KGOQMN DL E B WFIDMID QMDD NRBR BRIV H M
GUXJLK DEWMDYyNDNR EL VH RVLIXUDR WUDQVSRUWQL ODQD
ORNDFLMD S®RLRGDH SUR LHWRIDBEDENOIL DIXNDPD
RWNULYDQMH QHDGHNYDWQRISRNRIVMW®PMDNR CHPUAM. NMQWPD |
WYDUL L] NRQWGHWAGIH]DES DIRMILYWDLOL HNVSOR]LYQH WYDU
SUDUHQMH YR]@RBUDIHNWH YR]JLOD NRMH MW HYR]JMHGGRD L
SRSXW QPQBIWQDNDL SRVHEQR &¥WRQWRXY WIL MNDNRYLLOOMXGV
RSDVQD URED YRMQR RUXaMH HNVSOR]LYL

6. SURL]YRGQMX

a)
b)

c)

d)

f)

00 HOQDDFKLQH WR PDRWIRPHIND GLMDJQR]D L NRQWUROD ¢
NYDOLWHWD ]JUDNDSRJRQREINRIGEOQMHQIMIS WINNWEL]JUDND L
RSMMVLK SOLQRYD X NHPLMV NI RSRMWDRWDQGIUDD OB L AL
SUDUHQMH WHPBMHDWQMH L QWRMDWU R RIBNXYKVWKODGQMDND
RpXYDQMD RVMHWOMLYLK SURL]YRGD
PMHUHQWmMPRIRUHQMH L O UPLIGHDRHRWEBPRUMDXEAHQMH PHVD
ORNDFLMD $SSBDIMRQEENDFLMH SURLYDPGR NOPXERPRUX DNW
SDWQLK R]QDND =LJ%HH 5),' 1)&

DXWRPDWVND GLMDJQR B IVVWHIRQMD VYR] QMD YRHRHDQX UHD
NDNR EL VH PH@R REBYWLOD RVRED NRMDHYM QMK XSQ DM
RSDVQRVWVPYMHWLPD

7. SURGDMX HMW@DILAO

a)

NRQWUROD ODHFDDREQMMHEWWD QMBE NRFOBGMEWRJIWODQFD R
SUDUHQMH VWDQMD SURL]YRGD



10.

b)

c)

d)

EHVNRQW DNWQRHS €IR& UD G D (GB\OID XD WIDYQP SRS URBWDIVAD
VXSHUPDUNHWL WHWHWRFH WERWYQQH RGMHURP L REXI
SDPHWQD NXSGRKPDIDQMH LQIR ORRAFLMIJHP HOHD VXNOD (
QDYLNDPD L AaHOMDPD NXSDFD PDQURIRPNX I § W H ND DKAHDUQIHH C
SDPWMQR XDQM®O ]D:SUKDIHQMH L SRPLFDQMH BREEGDQD SR
VNODGLAWLPD L DXWRPDWL]DFLMD REQRYH ]JDOLKD

VLIXUQRVW L KLWQH6WBMXNPHDWMHQYE (PHUJHQFLHYV

a)

b)

c)

NRQWUROD+ SIRIQIWUXRSDD L QD GSD HKG TDEMH. (SHLWYWRQMHL R W
QHGRAWHQLK NUHWDQMD

SULVXWQRVW RWHNMXLIYRQRWWSUMHNXQLQD X SRGDWNRYQI
VODGLAWRBDXPLPD NVSRLBMHYHOH &WHWH QD XUHyDMLPD
RWNULYDQM+GUDWUMBERLMBIQR P NMIDJHIDH H DLGN R QWURRID B Q X
HOHNMDWD L RNROLFL NDNR EL VH QD Y NRWHP HLGMRINDW
SURX]JURNRYDWL ]GUDYVWYDHE@HL W REOHPH ]

SDPHWQB @®PWIUEPDUW OHWHULQJ

a)

b)

c)

d)

e)

SDPHWQD PWQHEDIOHGDQMH L XSUDYOMDQMHHRW VIRV MF
GLVWUNEMFRWMNAL

UD]LQD VDGUADMPQODGDPMGPRMH UD]IRDLYRGH ERP¥IDPD |
FLVWHUQDPD

VRODUQL AQ@/IWIMEADQMH IMB SWRLPDLYMAEIK VXVWDYD NDNR EL
SURL]YRGQMD HOHNWULpPQH HR@HREDMWMH 6 QS ED BN DIl B RIH |
]JDOYIND 6 XQFD WNHHBMHQOLNH L VO

NRQWUROMDMWERIKOL NRQWUROD SULWLVND WHRRULQD X WUI
]JDED¥PMHUMQ®DI L EUJLQD X |DEDYQLP SDUNRYLPD NDNR ElI
NRULVQLND

SDPHWQXHQ@®PDUW :DWHU

a)
b)

c)

d)

NY VOIW D +YQRGH OHGDQMH L PMHUHQMH NY DID NW H WHQ Y RIGRHDN
RWNULYDQM H: AR UN DNMUHMWIDROW H N H P MMNOPMDLXGLVWULE X
VXVWDY X

XSUDYOMDQMHSEDH@IMNPH NYDOLVOHWB WRGGDXO MDPMNR X S U
XYM BDWLED]HQX

PMHUHQMH ]DJD yHRRVWHL RIRIUID WYDZRMRWNW SDGD X PRUX NI
]DAWLWOAD WRERXPMD SIRGIDXpMIL XRGQH OMHSRWH WH E
VYLMHW SRGPRUMD

RWNULYDQMRWKYBQMB SULVXOWIQ R IMDMIWARHINNY Q DES LLOQ L K N
SRVXGD NDR L PMHUMRGIBIPW ONDDNR XEISR/H UDQR RWNULOF
V'S U HPLGPLD



11.

12.

f)

SRSOPFMHWHQKMDGIJOHGDQMH UDJLQH YRGRVWDMD X ULMH
RWNULOD PRBXDQIRVNRULOWDA D YK 8 R B (RRIRWWD W Y D

SDPHWDQ RAR®ABUW (QYLURQPHQW

a)

b)

d)

e)

RWNULYDQMBDSREDHOD QMH L ARYDN U LMEITARY 3 YIDW UH NDNR
VH &WR WRpPQLMH RGUHGLOD ORNDFLMD QD NM®MRM MH L
LQWHU Y D O X VNSIUN. REHE | LRV H

]JDIJDYHQMH +]PMNDHQMH UD]LQHK MRUNJNFIDPER [DIJDYHQMD |
VWYDUDMX DXMWRMREINELNQP 4DUPDPD

UD]LQD VORMHUBQMH NYDOLWHWH VQLMHJD NDNR EL VH
LLRUPDFLMD VD VINLI®MAMEUWQY WDWDVWURID UDQLP RWNUL®
NOL]L&VQDENFROPWUROD YOD&QRVWL WODMHWLEDNHRRELN UL OXV
X]JURFL NRML XWMHpX QD SULURGQH NDWDVWURNMMXVSULM
SRW WHWILVW URE R MG RMHNULYDQMH SRWUHVD X VSHFLIL
SRGUKVDDWDQM

SDPHWQH JUDGERPYOHUWH@ILW LHYV

a)
b)

c)

d)

f)

9)

h)

SDUNIRQHSUBOMH L LQIRUPLUDQMH R VORERGQLP SDUNLU
SUDUHQMH VWDQMPMHUMEGNEODMD L VWD e W HUXMDLOM) L K
JUDYHYLQDPD PRVWRYLPD L SRYLMHVQLP VSRPHQLFLPD
NDUWMHEMHUHQMH MDPLQH ]JYXNRY DGO WDLNIR SRRIGMXO @ RPD J
YUHPHQX GRELOD NDUWD EXNH

RWNULYDQMH S D PHRWON.UKL WHI@M HR DLLKX W & B VWIWR.Q BDR BIMRY E
SR@GLOD BXUBWID LOL WXULVWLpPNLK JQDPHQLWRVWL X JU
RWNULYDQWWURPDJQHW VN LFKM H U B RHIGM I D LI HDHNRM U R
JUDpHQMD DQWHQD RGD&ALOMDpPD L EHALpQLK PUHAD
SURPH+HBMDUIHQMH NUHWDQMD L PMNBHMWHLISMWRDNDSNBRR R
X UHD YQRIPHQX PRIGL]RSDWL SXWHYL NUHWDQMD
VLIXUQRRMHW)>SSR]RUHQMH YR]DpPLPD QD I UHPRHQAINF [5Q L C
GRJDYyDMH SRSXW QHVUHUD L SURPHWQLK JXAaYL
RVYMHW®WHOMBMH YUHPHQVNLK XYWMHANCOM H QWDDQ MY NRJ ER
QMEROMY ROWMLPOR NRULAWHQMH XOLpQH UDVYMHWH
XSUDYOMD@REP RWISHQMH NROLPLQH RWSDGIDXRNEQWHEPD
RSWLPL]LUDOH UXWH L XpHVWDORVW RGYR]D RWSDGD



2.3. 8 U Hjyibterneta stvari

&LMHQD MHGQRWWHEBRWWVRSR BOMIQMRKWORWMPHWH SURMI
$UGXLQR MH VYUVWDO D QD WIHGLXX SPO® VWQIRMER RWYRUHQRJ NRG
RWYRRIH SULVWXSD GDQDV QD WU&LAZWX SRVWRMH PQRJL PLN
MHGQRVWDY QLMHMS$IJRRIUMDP lYWE B MR W Q HEEHEBOWRUD 3URJUDPLI
VH SURYRGL SUHNR]JYEGWBARULENQRIHOMD $UGXLQR ,'(LQD RVR
SREDQMXMH VH QD $UGXLQR SRPRiX 86% NDEHOD 3URJUDPVNL M
]D XSUDY GIDRWHP Y L RV W DONR UYL KY MEFWW R R@QH EHBONQMLAQLFL N
GRVWXSQDRXR$U G X

5DVSEHUU\ 3L MH PLQL UNMXDPGHRLYD NPMSUYNOMXpFLPD 8
PRJX SULNOMXpPLWL VWDQGDUGQL XOD]QD LWL®SWMRYQ DEHH DDV C
3RJUDPHUDH)MUAL SUHNR SURL]YROMQRJ L QW B NRWLIDWWRH iill DY ¥ R MU
MHILN 3\WKRQ LWINXESEOYROMDQMH XOD]LPD L L]JOD]LPD 6 RE]LL
3\WKRQ PRJXUH MH GRGOWHNKLWR NMRINGGEY WO RBHY LEHUUD]LQ!
NDR QD SULPMHU SURJUD®WUHIDQNMHQBLMKMHWQX L

2.3.1. Arduino

$UGXLQR MH H COMNRUURQ BMNWYIRBEHQRJ NRGD WHPHOMHQD QD V|
RSUHPL NRMD MH MHGQRVWDY G RP HNRR 1% WpH Q/NDRRS$ X\CYBNLID\R 'V H
SULWLHDNOW LSSRWUXND QD 7ZLWWHOR]H DWNMWYRUDWMHKRWRUD X
IOREMDYH SRUXNH QD LQWHUQHWX .RULVQLN PR&H RGUHGLWL 3
VHWD LQVWMMNNFAL NMRE WD GLWOH P LBDBRMRQMWH R/ XN $NGRXGE QR UD]YRMCG
RNUX&HQMX NRUXNVQRHUISURJUDPVNL MH]LN EDJUXHDEM>XQDHQDOYRI
IUDPHZRUBL®J@

$UGXLQR VH NRULVWL X WLNMNGRQRN VEDRYLUKN RERIG QREEWDR MV
XSRBWIWIBER NRPSOHNVQLK ]QDQVWYHQLK LQVWUXPHQDWD 6YMHW
XPMHWQLND SURJUDPHUD L SURMYRRGMXD BRVAMDMEH) FGIR BQD QR D
SRPRJOL SRPHWQLFLP® L@VWUXpPpQMDFLPD

SUGXLHQR]MDYHQ QD ,QVWLWXWX ]D LQWHUDNWLYQL GL]DMQ
SURWRWLSLUDQMH VWXGHQWMPDHEHINS\RJRGLIMNRSUYRD@QDPLUDQ
GREBR]JRUQRVW &dLUH MDYQRW/MLL R$ Q& XL RS R W US-VEEDEDDARIH L\WD |
RGVNRpPLR RG MHGQRVWDYQLK ELWQLK SORpPLFD X SURL]JYRG NR
L XJUDVHQLP FONUBY&H®WGERLQR SORpPLFH RW ER WBHRNRIX\DXL NRE D VNI
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GD LK L]UDYVXWIXYD 18X L\OMMRINRL P RS K HIEECRR@IPVMSH WDNRYHU RWYRUHGC
L UD]JYRMX GRSULQRVH NRUL@QLFL GLOMHP VYLMHWD
=DKYDOMXMXiL VYRMRM MHGERYWBYQRIWRL IL 1Q X\PNMROM FE V\
$UGXIXQR]JUDMHIWLQLK LQVRVE KX PSRRI\ DMNIBML L ILJLNDOQH YHOLD
XVPMHULOL X SURJUDPLUDQMH L URERWLNX $UGXLQR WDNRYHU
,DNR SRVWRNMHXIQRSURL]YRYDpPL PLNURNRQMURRDWADOWH S/YRW ||
SRNX3DYDMRVIRMEE@OLFLUDQL SURFHV SURJUDPLUDQMD PLNUI
QHNROLNR SUHGQRVWL X RRGQRVX QD RVWDOH
I FLMH®WGXLQR SORPH VX UHODWLYS®DWLIRU FL WH QI H RRNR @ WW E
f UDG QD YLAH QEWWDWDGXLQR ,'( UDGL QD :LQGRZV O0ODF26;
RSHUDWLYQLP VXVWDYLPD 6 REJLURP QD RWYRUHQL NRG GI
SRVWRMHGLK UD]YRMQLK RNUXAHQMD V PFRRGO@WPHD |0 RMILG K P G
OLFWRIW 9LV X DEONREODLR | RWPG 2
f MHGQRVWDYQR UD]¥RVM®RLRRUXAMEMHHGQRVWDYDQ |]D NRUL
JD MH SULODJRGLWL ]D QDSUHGQR NRULAWHQMH $UGXLQR ,
MH UX&DBIGRWMNQMH DXW RN DWW MIKRNOGNDASN BORY BDBILH D Q
f RWYRUHGUGRIGQR MH REMDYOMHQ NDR DODW RWYRUHQRJ NR
SUHPD SRWUHEL D LVWR WDNR YHOLND ]JDMHGQLFD YUDUD G
RPRJIXUDYDEWYRIM L RGU&DDRWMWUPHPG VIVHIO HBIPMHR QK H P H
NRMH VX REMDYOMHQH SRG &UHDWLYH &RPPRQV OLFHQFRP
SURXpH QD NRML QDpLQ SORpPLFD UDGL SURALUH PRJIXUQRYV
GUXJL PRMLWLRULYV
Pregled nekih ArduiQR SORpPLFD RIRAH R&tavku. 6YDND RG QMLK LPD UD]
SHUIRUPDQVH L YHOLpPLQX SD VYDND LPD GUXJDpLML QDpLQ SULTF

Slika 5. Arduino UNO [29] Slika 6. Arduino LEONARDO [30] Slika 7. Arduino NANO [34]
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Slika 8. Arduino MICRO [32] Slika 9. Arduino MEGA [33] Slika 10. Arduino NANO 33 IoT [33]

Slika 11. Arduino MKR WiFi 1010 [35]  Slika 12. Arduino UNO WiFi REV2 Slika 13. Arduino MKR GSM 1400
(36] [37]

f $UGXLQR*SI®PRpLFD ED]JLUDQD QD $7PHJD 3 PLNURNRQWURC
XOD]D L]DDARX®D]D 1DMMHGRRVFERMBWMBMWHH YUOR GRE
GRNXPHQWL@ED QD

f SUGXLQR /(21$55PRpPLFD ED]LUDQD QD $WPHJJD X DPLNURNR
GLILWDOQLK XOD]D L  DIQEM®RSQ Ri DEDD NER MBDLPRER $SRND]LY
LQERY QbF M

f $UGXLQR #$ORMD MH EDJLUDQD QD $70HJD PLNURNRQWURO
XOD]D L]OD]D L DQDORJQLK XOD]D $UGXLQR 161@ MH QDMP

f $UGXLQR O8HRAFD IED)QBWHHID X PLNURNRQWUROHUX ,PD
XOD]D L]OD]D L DQDORJQLK XOD]D ODOD SORpPLFD NRMD
WLSNRY¥QI@FD

f S$UGXDQ™ +SORpPLFD E D] SWADRGHD D , P DWDQ®L XI0|D]m] D
DQDORJQLK XOD]D L > VAULMVND SRUWD
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f $UGXLQR 1$12+ SORPLFD ED]JLUDQD QD $5BL &/RIRWP HE $O2
PLNURNRQWUROHUX ,PD L]GELIL W DAQKRMIQ DR WEDULUDQH PF
]D:L)L LX%W® RR W&

f $UGXLQR 0.5 :LMSORpPLFD ED]JLUDQD QD $50LWRRW H3$02
PLNURNRQWUROHUX ,PD GLJLWDOQLK XODPDI]ODID WBQI
LOQWHJURWGX@H BD :L)L L % @ HWRRWK

f $UGXLQR 812 :L}SGRFYLFD ED]LUDQD QD $WPHJID PLNURNR
GLJLWRORIDKL]OD]D DQDORJQLK XOD]D 30ORpPLFD MH VWL
LQWHJUR UD)L L %O XH@RSON@ PR G X

f $UGXLQR 05. *60 SORPEBPTLUDQD QD $50 & REJM\HJROR 6$0°
PLNURNRQWUROHUX ,PD GLJLWDOQLK XOD]D L]OD]D DQE
LQWHJULUDQL PR GRY HDLYEDQ®! H

2.3.2.Raspberry P i

5DVSEHUU\ 3L MH PLQL UDpXQDOR V RSHUDWLYQLP VXVWDY
SR]QDW SRG QD]JLYRP 5DVSELDQ ED]JLUDQ QD 'HEDBOEHQX] RISH L
LPPRIXIMBRYH]LWD @RBLPpDMHQLAOC]RLPL R HGL Q LFM® B L BRBX W
WLSNRYQDN®RQD VWDQGDUGL]LUDQLP SULNOMRMLRDH DR ]OWRL
YHU]JLMH 5DVSEHUU\ 3L XUHYyDMD DOL ]D NRULVQLND WR QH SUH(
NRPSRDWQE 5DVSEHUWDQIGRWGP LK XOD]D]OMMRGDDAFH UDpXQDOD
PRIJXUQRVW NRPXRDFY RNROLQRP GLJLWDOQ|OR X0 RGPS & XL]QD ] L
XOD]L VX GLJLWDOQL WH MH X VOXpDMX SRWUHBWL ]BRVEBQR J(
PRGXOHHIRMRJIXILWL RDRIQYMEGORNOWL 1D 5DVSEHUU\pIWRR&HP
L SRVHEQH PRGXOH NDR &4WR VHNQYD G WP GRG INDPMHSRGMDMAL VX V
PLNUR 6' NDUWLFL QD NRMRM VH QDOD]L L RSHUDWLYQL VXVWDY

6 REJLURP QD WRUGD 3DVBEHRSHWDWURQUDBMWNH PRAH YU4!
ELOR NRMHP SURJUDPVNRP MHJLNX NRMLLUBWR QD NRESDRSOHUDW
VXVWDYX QR XRELPDMHQD MH SULPMHQD 3\WK R Q RV/RL W DPLMNRNII
PRIXUQRVNRMH 3\WKROPEUKEMNFB®RYU QDPMHQD 5DVSEHND\ 3L XUF
SULPDUQD QDPMHQD L FLOM 5BWSEDWUWH3 H GXM B BIQM A HX MBHR G U X p
JODQRVWL
9HU]LMH 5DVSEHUU\ 3L XUHYyDMDY®R&HPR YLGMHWL X QDVWD
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Slika 14. Raspberry Pi 1 Model A+ Slika 15. Raspberry Pi 1 Model B+ Slika 16. Raspberry Pi 2 Model B

Slika 17. Raspberry Pi 3 Model A+ Slika 18. Raspberry Pi 3 Model B Slika 19. Raspberry Pi 3 Model B+

Slika 20. Raspberry Pi 4 Model B Slika 21. Raspberry Pi Zero Slika 22. Raspberry Pi Zero W

ORGHOL VH QDNMSRONHGE @/RPIWLP SULND]RP @SHFLILNDFLMD
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%YURM GL

ORGHO 3URFHVRU 5%0 /$1 L)L %OXHY S 0b1D L
5DVSEHUU\ 3L |$50 -=)6 0+] M 0%

5DVSEHUUORGH($50 -=)6 0+] MH]. 0%

5DVSEHUU\ 3L |$50 -=)6 0+] M 0% 0

5DVSEHUU\ 3L |[&RUWH[ 0+] MH]J * % 0

5DVSEHUU\ 3L |[&RUWH] *+] MH]JU 0% /3''5 0 E J % /
5DVSEHUU\ 3L |[&RUWH] *+]  MH]J *0 [3''5 0 E J % /
5DVSEHUU\ 3L |[&RUWH] *+]  MH]J *% [3''5 0 E J % /
5DVSEHU\ 3L Q(&RUWH[ *+] MH]J *0h [3''5 0 E J
5DVSEHUU\ 3L ={$50 -=)6 *+] MH] 0%

5DVSEHUU\ 3L =[$50 -=)6 *+] MH] 0% E J % /

Tablical 8VSRUHGED VSHFLILNDFLMD 5DVSEHUU\ 3L XUHYDMD
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2.3.3.Senzori i njihova primjena

$UGXLQR L 5DVSEHUU\ 3L QHPDMX PRIJXUQRVW UHDNFLMH L F
biomogutLOL GD PMHUH YULMHGQRVWL L UHDJLUDMX VXNB®DGQR QN
je SUHNR DQDORJQLK L GLJLW D Odpoke iK@dddylb s sed2okinkh. R&KKM LW L V
MH X WRPH d8WR VX PRGXOL SULSUHPOMHQ L p&jdi NRArHUinoviH MHG QR
5DVSEHUU\ 3L D DNR VH NRULVWH pLVWHRGQRPNHR QHRFVS R QH-QQV |
potrebno ih je pripremiti. NajjednostavQ LML SULND] MH VSDMDQMH /(' QD MHGDQ
5DVSEHUU\ 3LMX PRAGD QHUHPR RWMBWLQL QHNU QP JIOR NEKP N R/G
radne napone (engl. forward voltage L]PHYVyX \L Izlazni pinovi na Raspberry Pi
XUHYyDMLPD LPDM.X VQABKSARIQIN&R @& svojim izlazima daje 5 V. Spajanjem LED
GLUHNWQR QD L]OD] $UGXLQDHYWDRXLURWNIDWM Q@R RBWWIDHNQ MGIMG LR
smanijio (podijelio) napon, potrebno je u serijski spoj s LED spojitio WSRUQLN RGUHYHQRJ RV
nataM QDpLQ ]DAWLWLWL GLRGX ORGXOL VX SULSUHPOMHQL WD
HOHNWURWHKQLMNDPDNIR RPRIRHIK VSRMLWL X VWUXMQL NUXJ YH
konektora jednosWDYQR PR&H SURNONMXNWRWAL QDSRpHRgemMitetBi&RP L SU
XUHyDMD

2.3.3.1. GPS

*36 HQUXOREDO 3RVLWLRVMHQIRPWWNRG QDYLJIJDFLMH N
$PHURPINDNRSORYVWYR 6YDNL RDWNRO IDW REBVWMIPKO MB QY RWHD \
PMHUH YULMHPH L SVBXPBRMRQK LEMWRIBRP® X REOLNX SRPLpPC
PRAH UD]J]OLNRYDWL VLIJQDOH PLQLPDOQR pHWHQHMXUDDWM F
VOXpDMQH EURMHYH L L]JUDpXQDWL XGDOMHRRVW WHNBHROM
LIUDpXQDWRKWGBOMADMX LQIRUPDFLMX R WUHQXWQRM OR|

2.3.3.2. Magnetometar

SRVWRMH OLQHDUQL PDIJQHWRPHWUL NRML RWRHU/HN IXN X
PDIQHWRPHWUL ]D PMHUHQMH MDpPLQH PDIJQHWVRNMKH SROI
EURMPDQX RBLMXGRORVWHOLPLQX NXWD L]JPHYyX YHNWRUVNI
SRORYD =HPOMH ORGXO PDJQHWRPHWUD VDGH &DWRLGDHM M
LIPHYyX VYDNRJD RG QMLK NXW RG f aWPRB RPRR XQ X MYHJ VIR HAG
LIUDpXQD JGMH VH QDOD]JH PDJQHWVNL SRORYL =HPOMH
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2.3.3.3. Senzori prisutnosti objekta

6HQ]JRU SULVXWQRVWL REMHNWD NRULW@RVWL JPEBURY
SUHWKRGQR RGUHYHQRP SRGUXpMX EH] SIRIWWHE MEJD PMHH
EUJLQH 6HQ]JRU VH pHVWR NRULVWL X DXWRPDWL]LUDQLP
REMHNWD QD WUDFL SXQMHQMH ERRM DSNNH. URTEQNHHN INW W L B
XSRWUHEX L X VLIXUQRYVQH PS5V KV XARY EREH VDORR & (S UY.I @M S D
SURJRUD L YUDWD 3RVWRMH GYLMH RVQRYQH YUVWH VHQ]
PDJQHWVNL

2.3.3.4. Pasivniin fracrveni senzori

6HQ]RU ]D RWNULYDQMH SRNUHWD SRPRBWHXRSQN B DM X
L DSVROXWQX QXOX 6HQ]JRU RWNULYD LQIUDFUYHQR JUDpH
AWR SULEOL&QR RGJRYDUD W H PBSUHLLPDMMHQUVLX W HMVHHD PD ORWAKNGUL L
]D UDVYMHWQD WLMHOD DQNIBUNRROME RO/ WOLY HD OINIW DY LLU
RWNULYDQMH SMHaDND L]D YR]LOD

2.3.3.5. Senzori udaljenosti

6HQ]RUL ]D PMHUHQMH XGDOMHQRVWL PRIKL\EDWIL YLQQ
PDJQHWVNL LQGXNWLYQL D PRBMHRUDNYEWED R BNKN W B H6
PMHUL XGDOMHQRVW GR IL]LPNRJ REMHNWD ,]OD] L] VHQ]
VHULMVNL SRGDWDN LOL PRGX®RULNW N 0D QH G IDOLAHQ M6 I
LOL DXWRPRELOD X D O DIUFPPD LRWNKWYMYIDUMNPHD UDX VO W H N X i L
8SRWUHEX VX WDNRYyHU QD&AOL L X SULMHQRVQLP XUHyDML]
XNOMXpLYDQMH HNUDLQW HNDHI RWH SAREIOLAL OLFX NRULVQLN
NRULVQLN SWUQQWHRIHIR®ED XKR SULOLNRP UD]JJRYRUD

2.3.3.6. Senzori rotacije

8SUDYOMDQMH PHKDQLpNLP XUHyDMLPD |DKWLMHYD SU
GLMHORYD O6HQ]RQIBRWDFILMX REBMH.FLML URWLUDMXULK
YHOLPXH VEMHWX URWDFLMH 3ULPMHQMXMX VH NRG VRC
YRYHQMH L QDYLJDFLMX SR]JLFLRQLUDQMH DQWHQD WH NF
PMHQMH EUJLQH RNUHWDMD X YR]JLOLPD L LQGXVWULMVNLP
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2.3.3.7. Senzori nagiba (engl. tilt sensors)

3RVWRMH WUL WLSD VHQ]JRUD QDJLED D UD]JOLNXMX VH
MHGQLP L]JOD]JRP aWR RPRJXUXMH RWNULYRDUIWH B\RW D NS 15
RNRPLWRM VLOL JUDYLWDRVMH GWD FERNILIVDY \RED &/Y G MIXMHH Q
VX SR]JLFLRQLUDQL WDNR GD VX LP RVL RNRPLWH SUL pHPX
QD RNRPLWX VLOX JUDYLGWDRMH RV B HQYRIG QDR UEDDJRP SUL
RpLWD Y DDNYOWQBHRPH UWX NRIBAMRR/M BRW KRUL]JRQWDOQX B6HQ]R!L
GYLMX pHOLPQLK NXJOLFD UD]JOLPLWLK SURPMHUD SUL pHP>
RPpLWDRGRMNJIJGEH XJD GMHOXMH NDR XWHJ SRYHIALWIHM XL SUL

2.3.3.8. 4LURV N RSgyrd<@ape)

ALURVNRS VH RSLUH URWDFLML SR ELOR NRMRM RVL D
ALURVNRS X NXULAWH L RPRJXULPR PX NEBWW DRMMWH WPW &H XRRI
QD 4LURVNRS 8]PLPRWMBOSBKPMRY WIXY XX VOWD & @ MLREWWH O F
SPYYUVWLPR NXUL&A&WH AaLURVNRSD SULOLNRP PLMHQMDQMD
PMHUHQMHP SRPDND X RGQRQ®WID NXRID BWSHR ARR/AH BRJ WIDRLU
QD pLSRRUPVDWNOL VX VRPDNPWNDXWRPWVRIELOLPD |]D DNWLYQ
]D JUDpQH MDVWXNH L VSUHpDYDQMH SUHYUWDQMD YR]JLOD
WHOHIRQLPD NRDUWKURKGHDLYRIMPIQMX NUHWDQWWM HO Y ED WXL
GURQRYLPD

2.3.3.9. Senzori za mjerenje ubrzanja (engl. accelerometer)

S8EUJDQMH MH SURPMHQD EUJLQH X MHGLQLFL YUHPHQT
SRYHUDYD L QHIJDWLYQRMBENBURPMEHDQEWPRPRAMRANPR RVM
NRG XEU]DQMD L NRPHNERWDVWLLVW LL SU VEBIRQM D] IP M M bi k) 6HLQ |
3RVWDYLPR OL WUL VHQ]JRUD GD PMHUH VLOH QD PHYXVREQ
R VPMHUNMXEQPOD®]L OL VH REMHNWHXXVORERBRERP GDG K] LJ(
WHOVLSULOLNRP VXGDUD GYDMX REMHNDWD 6HQ]JRUL ]D
ODERUDWRULMVNL XUHYyDML ]D NDOLEUDFLMX DXWRPRELC
PLQLMDWXUL]DFLMD L P@@M DX FRLIAH\DHD YGURAYHDOVEHDVBHR & YA P ® EK
GLVNRYD NDPHD GURXNIDK WKWy DMD
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2.3.3.10. Senzori vibracije

6HQ]J]RU YLEUDFLMH PMHUL SRQDYOMDMXuD PHKDQLpPND
VH RBORSNH NRMD MH X KRUWYYRUVRE@RVYL ¥ WDFELNIH WIHWIYDUD VYV
SULWRP IUHNYHQFLMX QDSRQD 3RVWRMH UD]JOLPpLWH YHU]L
SLHIRHOHNWULPQLK NULVWDOD D QDVWMMIBGEGQRWXDYZM D INRN
IDYRMQUEXRLNRP YLEUDFLMH SLODERGYLWXMMQD YRMQLBX Q]H
LPDMX UD]OLpLWX QDPMHQX D QHNH RG QMLK VX RWNUL
VWURMHYLPD VWURMHYLPIDI YD pSNDIP@M HO U X B OHEDD MMM MM
XUHYyDMD

2.3.3.11. Senzori sile

6HQ]J]RU MHOH R]JLpNL SULWLVDN NRML RVRED LOL REMH
RpLWDQMD YULMHGQRVWL PRIJX PMHULWL L SURPMNRMLYH \
RWSRUD L SLK]RUIOHMNMNAIDLpQHQ]RU VLOH QDaNR MRERW\PN/H
UXNH PMHUQLP YDJDPD RWNULYDQMX SXWQLND QD VMHG!
SXWD SDFLMHQW XVWDR L] EROQLPpNRJIDNWIHS®NKY®R RN ELUKP

2.3.3.12. Senzori dodira

6HQ]JRU GRGLUD RWNULY D LGIRGCADU GLUWRV B RMWDU SR G O RY & RSy
EL WLSND LOL SUHNLGDp ]JDWYRULR VWUXMQL NUXJ YHU VH
WLSNL PRAHPR YL®OWHWP OHINMXINDRWY¥VNLP DSDUDWLPD S
UDVYMHWQLP WLMHO GRIXJ P XIWFHJIDWNLFPD 1HSRVWRMDQMH
HOHNWUQWPINDWR pLQL RYDM VHQ]JRU SRX]GDQLMLP QR
XRELPDMHQR MK OIRVQVMWYWILQWIMNRG SULWLVND pLQL LK
XUHYDMLPB NRGENRMSULWLEGH YHOLN EURM VHQ]JRUD QSU

2.3.3.13. Zaslon na dodir

,DNR VH QD SUYX SRPLVDR pLQL NDNR MH ]DVORQ L]C
LQIRUPDNMMDPOVWRRIQ GDMH PRIJXiIQRVW RWNULYDQMD GRGLU
GYLMH]YMH L]YHGEH ]DVORQD QD GRGLU RWSRUDQQPMNNLK NI
SRJUHEQR SULSLVXMH VWDURM WHKQRORJLRMWNDRMRDI Y V &l Q
WURANRYL L PRIXUQRVW NRUL&AWHQMDQ XSG WWRUWLWND N5 R\RW
EROQLFH L VO QR SRVWRMMML HDERVMWHGEGQ X ORBK N ME DR P
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QH RpLWDYDMX SULWLVDN USSR BN.N X U ANE IRSARPUERUED@ARH  NORD
WLSNRYQLFL VX RVMHWOMLYH QD R&WUH SUHGPHWH

2.3.3.14. BHQJRUL UD]JLQH WHNXULQD

3RVWRMH PQRJH PHWRGH ]D PMHUHQMH NROLpPLQH WHI
'YLMH QDMMHGQRVWDYQLMH VX PMHIGIQIMH UD]LQE B FORRIIX
PHPX GLJLWDOQRP UDJLQRP PR&HRPRR RVGDREW L& H O LIPQRX SKR)
NROLPLQD WHNXULQH GRVWLJ@H \§ &N D [LIXRLIDNRGMXLLN R GX
NROLNR WHNXULQH LPD XLPRYXQRR POMVAPRWLAHRA MPR X MHG

2.3.3.15. 6HQ]J]RUL SURWRND WHNXULQD L SOLQRYD

6HQJRIRBRND WHNXULQH PMHUL SURWRN WHNXULQH NU
YUDUDMXiUL GLILWDOQL L DQDORJQBRNMWRMQ S UR\VQERD QG RWL
VLIQDORP L PDWHPDWLpPNLP LJUDPpXQRP QDSRQ PRAAPR SU
YUHPHQD OMHUHQMH SURWRND WHNXUGLQD P R&H SHLIWhH]DX W
SURWRN PR&H ELWL PDOLLADRV LD ,DINRL WARHYE RPN M ISRIR LP D |
VYUKX NDR L VHQ]JRUL ]D SURWRN SYIL QRH®@]R]ER B ®D@RIY DX
VYUVWDYDMX X |DVHEQX NDWHJRULMX

2.3.3.16. 6HQ]JRUL WODND SOLQD L WHNXULQD

6HQ]RU WODND SOLQRY I RMXHNXLIQ QLD P MHIAUMLE KILXD DN R MR N
VH pXYD 3ULBAMMDWNWIRGBQ LOL VH PLMBQ BB /R WD MO DK R U
VX LJUDYyHQL ]DMHQDG QXUIQMWHQX VX QDaOL X PHWHRUROR
EDURPHWUL RMQIURLWYRGYML D XW FPRRAER OIVAND AL MOPWDPDY X
PMHUHQMX SULWLVND X SDPHWQLP RSVNUEQLP PUH&DPD YF

2.3.3.17. Senzor koncentracije plina

6HQ]RUL QLVNH FLMHQH ED]JLUDQL QD SROXYRGLPNLP N
SOLQRYD X IDWWMRVHQMHP HOHNWULMQRRRWVHIRIYR 1 SNDLSDF L
NRULVWHPXVIXYDADPYQIPD NDNR ELRSIRJRUKQLHNY §®BHQYMHK S
XJOMLPQRJ PRQRNVLGD L SURSDQD DOL L ]D P MHURUINM ML
L ]D RWNULYDQMH DOMNRRR®DSOQQRNRGHRR REOLNX SUXADM:
DONRKROD X GRKXODAD PWWAIU HOIMND V REJLURP QD NROLpPLQ X
MH RVLP WORAWB PWMHUHQMD ®G®RWWLANDIQ NDNREW X H VSL
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LOL\ESUDYDQ UDG XUHYDMD W H YNWHWRL ESURKH ] XRQ@QNHR AL YR
VSULMHPLOR QMH]LQR MYDIWADQMMH. RWWDODR MRISDBVQLK PLNU

2.3.3.18. Senzori za mjerenje svjetlost i

6HQ]JRUL ]D PMHUHQMH VY M HRNRYMDLL PNUHDU B NUDOUHLL © X LAY
SRWUHEQRPpRRWHRDMXORP S U HIXD MHBLYP L FXX ANRKDUMRID H W Y1
YUVWH L]YHGEH VHQ]RUD PMHUHQMD VYMHWORVWL
+ )RWRRWSRIRGLN.]JORAWYRMWOX PLMHQMD VH RWSRU
IRWRRMLSRRIDX. LPDWL RYWERN LHGNRRG MDNRJ VYMHWOD F
VYHIJD MIWRWURVWHIL 2KPRY ]DNRQ QDSRQ QD RWSRUQ!
NROLPLQX6 VREMHWRPD QD W R RLDYRIGE QINRKE IRWRRWSRUQLN
NDGPLMHSURIQYIRGSQMD IRWRRWSRUQLNDMMDED IN®WHIQWDR
MH QSU (XURSD
+ JRWRGLRRE® L]JORAHQRVWL VYMHWOX IRWRGLRGD JHQHL
GRGDMH VH L]YRW UXWMR\VOAMHUHIDM NP VWUXMH LOL QDS
SHWYRULWL X NROLPLQX VYMHWOD
$ JRWRWUPBIQRIGV WRRAHQRVWL V YXMIH W B )X NNRFOOMWR\OR WD LV W
SRWSXQRP PUDNNYRSXE®IDL VWWRWXMX PDQMX RG Q%
VHMWOX VWUXMD PR&H ELWL GR UDRYLVDWRD P R/AHU X RIGIQNL
MH RG VWUXMHNR MW LP RRAW RSRLGDGID GDPMI QPRRE DR G U X

2.3.3.19. Senzori temperature

6HQ]JRUL WHPSHUDWXUH LPDMXPO®DRMM®L KLE D]IDLNIOLPE

XUHYyDMLPD ]D SUDRMH I X FOCPMDL KOpRBQMSHULOLFDPD VX{D

DSDUDWLRRQWHRSOHUDG@MXYHNYRGH X EDJHQLPD L VDXQDPD

NRQWUROL LQGXVWUL®NVNRKGLUFRBNWWD K XDRHAWEFEL ]D pXYD

OLMHNSRYWRML QHNROLNR YUVWD L]YHGEH VHQ]RUD WHPSH

f 17& WHUPRWWRU WHIUPRBQYRX¥BH SRYHUDQMHP WHPSHUD

t 37& WHUPRWW®RW WHUPLVWRUD VH SRYHUDYD SRYHUDQM

+ 7THUPDO@QVYS\RMRM]UDYHQ RG ELPHW D O DO LY. MVLK YAUR/PASDH B I

NDUDNWHULVWLND 3UHODWRKR L |BDAHROR WRADIOM R S H V W
PMHULWL L]JUD&HQ X PLOL LOL PLNUR YROWLPD
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$ 2ZWSRUQLpPNL VHQ]RUX QNALRQUWDMRUHWDGL LVWR NDR
SRYHUDQMHP WHFPWHUBRWSBH DOL MH L]JUDYHQ RG [
SROXYRGLpD

+ 3BROXYRGLpNHRSDURDWQXMEIDQL VWUXMQL NUXJ VDVWE
WUDQ]JLVWRUD a4WR RPRJIXRIPMB QR W MK NOLGHBHQX BJUL
MH L GLUHNDRRNURRRIQWUQOHU

$ ,QIUDFUYHQL VHQID WBIFELHNXD W& URV WDIFQLYKH Q1Y M B @R
WHPSHUDWXUH MH EHVNRQWDNWQL &WR JD pLQL LGHD
NRMRHPQ]JRUL QH VPLMX ELWL X GRWLFDWX L]ERJ W3HIPGLH C

PMHUHQMX UDGLMDFEGBEFRG DR D GNBRMIRNLHQMX VYL PDV
L]QDG DSVROXWQH f

2.3.3.20. Mikrofon

=YXN VH SYUHQR¥LMDPD JYXpQLK YDORYD NUR] PHGLM
SULOLNRP GRODVNXEFQPWIRY ¥ LEKXIKRLMH SUHWYDUD X VLJQD
OLNURIRQ VDGUYaNRAMP BWH@WYDUD YLEUDFLMH L] JUDND X D
PRaAHBRMDpDWL VQLPLWL LOL SUHQLMHWL GUXJLP PHGLMLI

2.3.3.21. Senzor struje (engl. current sensor )

6HQ]JRU VWUXMH PMHUL SURWRN HOHNWULp@ORQBXJLM
YULMHGQRVW QD L]OD]X NRMX PRAHBRVWWXNDQIWLP DY LL]XID

PLNURNRQWUROHUX L L]YUALWL DNFLM MXp MMHLP KO M KXDMU L
SRWURA&QMX

2.3.3.22. Senzor napona (engl. voltage sensor)

6HQ]RU @PMFRIQADHOHNWULPpQL SRWHQFINUXQAD IBHYLR NEHQ M
VH ]JD NRQWUROX VWUXMQRJ NUXJD LOL |1D PMHUHQMH L]OD;
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Slika 23. GPS Slika 24. Magnetometar Slika 25. Pasivni infracrveni senzor

Slika 26. Senzor udaljenosti

(XWUD]YXpQL Slika 27. Senzor rotacije Slika 28. Senzor nagiba

Slika29. ALURVNRS Slika 30. Senzor ubrzanja Slika 31. Senzor vibracija
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Slika 32. Senzor sile Slika 33. Senzor dodira Slika 34. Zaslon na dodir

Slika35. 6HQ]JRU UD]LQH Slika36. 6HQ]J]RU SURWRN Slika37. 6HQ]JRU WODND
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osvjetljenja sa fotodiodom
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3.9LAHDIJHQWQL VXVWDYL

Distribuirana umjetna inteligencija (engl. Distributed Atrtificial Inteligence +DAI) bavi se
LVWUDALYDQMLPD XQSAROOMX HXPRALHMAQMRULVWHUL GLVWULEXLUDQF
kompleksniKk SUREOHPD L] VYDNRGQHYQRJ 4aLYRWD 'LVWUDERLUDQD
trirazlip LW D S RgatdlXifpuMibjetnu inteligenciju (engl. parallel Al GLVWULEXLWLDQR UMH
problema (engl. Distributed problem solving +DPS L YL&AHJHQW Q hglWiw-agénty H H
systems * MAS 3DUDOHOQD XPMHWQD LQWHOLJHQFbpdrBciji&EDYL VH S
SDUDOHOQLP GUHWYDPD NRSR HH®W 5 SR E W HPX LA/REND RHDGI H\AW Y D C
SUREOHPD XVUHGRWRpPpXMH QD UMHaDOWH@QWMH BSHNREWVHP D PQREPQ M X
YHOLNRJ EURMD UDpPpXQDOQLKusPR GX®©BH SREEDIBQWIPR VWDpXQD
NRPSRQHQWL V FLOMHP UM H a DUpDt® 24 bblikdbvarjeQrglddesrade.E O H P D

3.1. Definicjaag HQWD L YLAHDIJHQWQRJ VXVWDYD

$JHQW MRIMELBA@WLWHW NRML LPD PRIJXUQRVW SURPDW!
VHQ]RUH H QB BWRAWDADMH L] RNU®AHQMD NUR] DNFLMH

$XWRQRPQL DJHQWL VX UDpXQDOQL VXVWDYL VPMHAaAWE
LPDMX PRJIJXUQRVW SURPDRPORQMDMRORIDQMW D B XQWRM RV W
FLOMHYD LOL |DGDWD@D JBRJ NRMLK VX L]UDVH

8 RYLP GHILQLFLMDPD PR&H VH SULPLMHWLWL QHNROI
SRQDE4DQMH GMHORYDQMH $XWRQRP PR D WD @QHRDNEDD FEUDQ H
PRYMHND L WLPH LPD NRQWUROX QDG VYRMLPD DN FULMBPHDQ !
JERJ NRMHJ MH DJHQW GL]DMQLUDQ L SFOWWDRWON NG HF RIG P
RNUX&HQMX SRNX&DYD GWMMGERLYWDQ MDY REVOANVBE®RID GHILQL!
RVWYDUXMH VH GHILQLUDQLP SRNMH 3DIJMUPQRJ O WDN FI MR
GRJDYDMX QDNRQ RpLWDQMD YULMHGQRVWL QD VHQJRULPEL
RNROLQX X NFROMPWI|VH DIJHQW

$JHQWEHPR SRGLMHOLWL QD IL]JLPNH L VRIWYHUVNH $I
SULSDGKWQPRULPD NDNR EL SULNXSLR SRGDWNH L] QMHJD
6RIWYWHDYMQWH PRaAaHPR SURQDUL X ELOR]DNRIMHPNR SSHIRI\M VY

26



VH L]YUGDYD NDNR EL REDYLMHVWLR NRULVQLNLR \SHULVW
VRIWYHUVNLP DJHQWRP 7DNDY DJHQW QHPD IVNIpNRNWNMHQNR
SURPMHQX X VYRP RNUXA8HQMX L GMHORYDWL QD QMX

9LAHDJHQWOQH NOXMNWDRELOQD PUHAD DJHQDWD NRML ]DM

QD SUREOHPINRRGIQMGX®MQH PRIXIQRVW I@L ]QDQMD VYD

3.1.1. Karakteristike agenata

IDYHGHQH GHILQLFLMH DIJHQDWD QH REXKYDUDMXNRKRMH NDU
JD UD]JOLNXMX RG HNVSHUWQLK VXV WIHWNH LFOGL WoW U BVEBUMMERY L
VOMHGHUH

1

1

BLWXLUDQ QD SUBYORPELWMBWWE@DWDYD LQWHUDNFLM >
RNROLQRP GRKYDiUDMXiL SRGDWNH R RVMIR GIXQWHP DDA D
2NUXA&HQMH X NRMHP VH QD OIB]R YOX HEQ D M B X QLDADRDRXQ R \
XOD]L RpLWDQL GLUHNWQR NDR SRVOMHGLFD DJHQWR)
UHDJLUD QD RNUX&HQMH SUHNR DNWXDWRUBNSVWQRpEHA}
SRVUHGQLND L EH] XORJH VD YOIHNXMIHN DD VRIG NONWEENAW B Y |
NRMLPD VH RGOXND L]YU&DYD SUHNR SRVUHGQLND
$XWRQRPQEMAWRQRPIHQWL VX DXWRQRPQL L PRJX GRQR
EH] YDQMVNRUXIWK HDRIBIDVED X PUHAL LOL OMXGVNH |
X Q X VDDV B Q M D ADVIHIGIMWDVMO RG YDQMVNRJ XWMHFDMD |
QHVWDELOQRVWL NRMX PRJX SURXJURpPLWL YDQMVNL ID
6SRVREQRVW GRQRAHQMD ]DHNYG KMQUIHDQWDL 0@ IESIS-DERLOLDV \
MH X PRJIXUQRVWRLSYGDMW R QK VBSW A L SIUN.D WIRWDI FELHOGWX |
SURPDWUDQMHP LQIRUPDFLMD RNUX&HQMD GRQLMHWL
SULGRQLMHWL RVWYDUHQMX QMHJRYD FLOMD

2GD]IHQ BAYRQVLYHMHMOMW LPD PRIXUQRVW SHUNFBI SFXMH
PRIXUQRVWL LMH. R®IRBRRD YD QMDX XX VORI RN JXGBQRP YU
NDNR EL SRGX]HR UDGQMX L SURPLMHQLR RNUXAHQMH
NOMXpQD NRGVIHI ISQDWNDHQRMKIMX X RNUX&HQMLRD X NRI
SULPMHQX X UHDIO@QBRDOQAHP BOXOLFDWLRQ
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f 3URDNWLYQRVEBFWLYH@EIWMQW PRUD ELWL X PRJXiUQRV
RSRUWXRRYHAD@MH WM SRGX]HWRY BWHLXKMBINR NKDIGP |
SULWRP X RE]JLU RVWYDUHQMH FIDAWIH ©Q DQ XOWO A R 3LLPRSLXI
L SRGX]JLPDQMH DNFLMD RPRJXIKUWRP B BIQQW R % DG VO DB
RNUX&HQM X

f '"UXAWYHQR SRIQD®EROIM EHKDYNRXOXBJHQDWD PRUD
GRQHVHQD QHRYLVQR R YDQMVNLP XWNQMRWADIMNRE X QLK Q!
YDQMVNLP L]YRULPD L VXVWDYLPD NDG MH WR SRWUH!I
LJUDYHQ 7DNRYyHU DJHQW PRUD MHRPRX PR YX{DQR\PMVLIE [
XQXWDU VXVWDYD X UMHEDYDQMXH VISHFQ M QR KR SR
DJHQWLPD VSRVREQRVW XpHQMD L] RFINKN VEBY R RV WD G
MH OL ULMHp R OMXGLPD GUXJLMDUPQWLPD LOL VWDW

3.1.2. 2NUXaHQMD DJHQDWD

$IJHQW SRVWDYOMHQ X RGUHYyHQR RDNWIXAHQAMHH RRRD XP K OH
LIYRGLWL DNFLEHQRXD VYRMX RNR

Slika 44. Agent u svojoj okolini [61]

5XVVHOWLY MR RMRM NODVLILNDFLML RNUXaBHQ®D RSLVXMX QD VC

T 3ULVWXSDpQD +RNUWXEHH@NWD DJIJHQDWD X NRMLPD DUPMQW LPD
WRPQLP L DaXuLUM@PPD RQIRNPOFHQMX 8]LPDMXiUL X RE]LL
RNUXAHRWRYR VYDNR UHDOQR RNUX4HQMH PRAHPR VPDWUD)
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I "HWHUPLQLVWLpNDNRINXENQMDVOWIRWL DNFLMD VWYDUD MHGDC
AHOMH QUDWHEXVR ]QDpL GD H) HOARY MARIM M LBYRMWEL X NRMHP VW
QDiUL SULBRYNRMD]ERMHGLQH DNFLMH

f 6WDWLPND RRUYXHEGRMD NRMD VH QHiH SURPLMHQLMWL V YD
VH SURPMHQH GRJRGLWL LVN & MXIHCQWR DN DR REH] X @ RHIDD DWNRF I«
YHULQD UHDOQLK RNUX4HQMD PLMHQMD®RJIRYDQ®RPD Y DKM
QMLK SURPDWUDPR NDR GLQDPLpND RNUX&HQMD

f 'LVNUHWQD RNRXEXNOWMO®MD XRNRMNIMID NRQDpDQ EURM DNFL
SHUFHSFLMQRROMLKRYLK UH]X®MMWDWD QD RNUXA&HQ

3.1.3. .ODVLILNDFLMD YLAHDJHQWQLK VXVWDYD

.ODVLIXNDFHMIHQW Q X R NXO&/DWD Y D6 YIUGEMHYDW BRHOMX YLAH NULWHU
VX SULPMHULFH DUKLWHNWNXBRUSRRRALMDP@ XWDU VXVWDYD
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Slika45. 2SUD NODVLILNDFLMD YLaAHDJHQWQLK4¥X"'

$IJHQWH SUHPD XQXWUDLURRIERHW B U KGN MKW X W
¥ +tRPRIJHQH VWHENWRBBHQLP VWUXNWXUDPD DJHQWL LPDMX

VWDQMD L DNFLMH NRMH L]YRGH D UD]JOLNXMDPO VVHNFRVMHRLpI
G MK M X

$ +tHWHURJHQH VWBXKWWHHRJIJHQLP VDVUHQNWX WHP DSR]OLNXM
PRIXUQRVWLPD VWUXNWXUL L IXQNFLRQDOQRVWL $JHQWL \
FLOMHYH L SRWUHEH ]D GLQDPLpPQRVWL UHDNFIXMMXMXIHQWI
PRGHQMUWDS ULPWMGIMWMDDX UHDOQRP VYLMHW X

$JHQWH SUBPDR]RBLML RRBEMPRISWL QD

$ +LMHUDUKLMVNX RUHGQLR]RELQPROMUDQLMLK GL]DMQD RUJDQI
VXVWDYD WH MH XVSMH&QR SULPLMHQMHQD XHPHBOLNRP
2UJDCAUMD VH VDVWRML RG DJHQDW D WRKWHHL B D [ b XY DITHEYON
UD]OLpLVOIDFPDD/WUXNWXUH LPDMX UD]JOLPLWX UD]JLQX DXWRC
SRGDWNH SUHPD YLALP UD]JLQDPD GRN YL&H UDULDHGDOM X |
3UHPD QDPD@MID L GLVWULEXFLMHD WRQRALWRIQHD W KR WMHWN D JRI.
PR&H VH SRGLMHOLWL QD MHGQRVWDYQX L XMHGQDpPHQX KL
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U -HGQRVWDYQD KH §H®IDRKAM B L HUDIHRKW ]D GRQRAHQMH RG
NRQWUROX QDO KOWVSWDEPHPX PR&H QDVWDWL SUREOHP
DJH@X PRAH SURXJURNRYDWL HWQSIMIGQ B DM HSORRLIQ XW R/IDNDD O X U

U SBMHGQDpPHQD K LNHBDUKR WD +L HUMIHKWL ]D GRQRAHQMH R
GLVWULEXLUDQL VKQDP D NDKBERMPIDDD HILNDVQRVW L R
LVSDRAM HORWD/YD 2GOXNH GRQRVH DJHQWL NRML LPDMX ¢
RGOXNH SURVOMHyXMX QD YL&H UD]JLQH MHGLQR DNR SF
DJHQDWD

Slika46. +LMHUDUKLMVND DUKLWHNWXUD YLAHDJHQWC

f 2UJDQL]DFLMX D XYHRPRPMIGR ®RQLF $JHQW 2 U JD«RIBRW L RIGH
VWDELOQOWHRQWRRHLOL IUDNWDOQD VWUXNWXUD NRMD VH VO

QMH]LQD SRGVWUXNWXUD NRMD pLQL YHUH RNUX&HQMH .R
.RHVWOHU NDNR EAWRH@R \VSREPEMAMINLK ELUD QR QMLKRY
LQWHUDNFLMI®D PRULVWLWL QD YHULP PRGHOLPD L RUJDQL]D
SURL]YRGQH L SRVORYQH GRPHQH 8 RUJDQL]DFLML DXWRQR
YL4AH SRGDJHQDWD NRRILSRXHPHRXWDEDUHQMH MHGLQVWYH
3RGDJHQWL QLVY¥YSRWHD RIJUDQLPHQMLPD LOL SUHGHILQL
SULYUAHQRVWL ]DMHGQLpPNRJ GMHORYDQMD 6YDNL AKRO|
NRPXQLFLUD V RNUX&HQMHP L OLHBWX J2 8 CIEIHDIWHER Bl X URBNL UQX
WHPHOMX GRVWXSQRVWIW U HVXRX@LNPRELMH RVLQWHUQH VV
DJHQWD 8 KRPRJHQLP DUKLWHNWXUDPD RGDELU VH YU&aL Q
KHWHURJHQLP DUKLWHNWXUDPD RGDE LIS RWUHG L Q RB\DADH PO N
$JHQWL VH WDNRYHU PRJX JUXSWURMWW XU M HIRH F/INXSM R #HL LA V
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,DNR VWUXNWXUD SRGVMHUD QD VWDEODVWX VWUXNWXUX
PRJXUH MH L]YUGDYDWL LQWHUDNFLMH IL]SHHNODBDUDMWY LK J

Slika 47. "Superholon”

.RDOLFH®HERDOLWIBRRQVKLWHNWMDLDNRQWILFVH JUXSLUDMX
YUHPHQVNL SHULRG NDNR EL SRYHUDOL SHUIRUPDQVH LQGL"
SUHVWDMH SRVWRMDWH G@IG VIH FALROWH USRIHH EHWLX. MPRVPLG DR
LPDWL UD]JOLPLWH D UK LWHRMY & U K LW/HH N VX R LX QRHUR.D MQXDYOR G H (i |
PR&H RGDEUDWL NDR SUHGVWDYQLN NRDOLFLMH 3UHNOD:
GRSXAWHQR L SRA&HCRQYR (DD \RES iMAL POHD R MGIL K KN 1D QRH
WDNRJHU SRYHUGDYD NRPSOHNMGRYWH LRYRANMQ D RDNMDW B WWH LV
NRPSOHNVQH XQXWDU GLQDPLpNLK RNUX&HQMD WH MH SRW
VH SRYHUDOH SHUIRUPDQWNL VIOMGEDYIR 76 BBE WH HV 8 MW IIRYUP
SRVWLJOH EL VH REMHGLQMDY DQM R PQW YLK DiiJH{ QDHM\D DXN Y B W/
WROLNR NRPSOHNVQD GD SRVWDMH QHSUDNWLpPQD V SRJOC
UHVXUVLPD
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Slika48. .RDOLFLMD YLA&HDJHQWQRJ

f 7LPRHQJGHDPMUJDQL]DFLMD DJHQDWD X MOLIP RIRMEDY HPRAVID M H
UD]OLNV¥YIMX WRPH GD X WLPRY HRDQ DFNQWLIURSHPIDMDNR EL
SHUIRUPDQVH JUXSH SUL pHPX DJHQWL ULMHWNR' NPRBJUDGH
DJHQWD XQXWDU JUXSH PRJX YDULUDWLLNDVDRRIVROLBRY W S L
WLPRYL RPRJXUXMX EROMX SUBROHGQRMW NROUKEES R MDH O
LQIRUPDFLMD R RNUXAHQMX 6 GUXJH VWUDQH PDQML WLPF
OLPLWLUDQL NROLpPLQRP LQIRUPDFLMD R RK W48 R FX INRMH
VH UDGLURRP®% NDNR EL VH SRVWLQODL R BRAULFFIFA.QID NRWRIA D
WLPX L QMLKRYH PRJIJXUQRVWL XpHQMD

Slika49. 2UJDQL]DFLMD YL&HDJHQWC(C
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3.2. Postizanje dogovora

8 YLAHDIJIHQWQLP VXVWDYLPD JGMH VYDNL DJHQW GMHOX
PRIXUQRVW PHYRRBEQRWOpRMWX GD GYD LOL YL4AH DJHWBWD RGO
SRGUXpMX 3ULPMHU PREBHMBLQMWMD NR QW URQWDVW YMH G D&Y X SIUIHWDOML
NOLPDWL]DFLMVNLP XUHYyDMHP GRN GUXJL XSUDYOMD VXVWDYRI
SRVUHED QMR- MDIHQWL VH WUHEDMX G RWRRWDW § RPRRIIEK GILO B I
HQHUJLMWUWKERPSROLQD

3.2.1. Dizajn protokola za postizanje dogovora

6YRMVWYD SURWRNROD ]D SRVWL]DQWM>GRUIRYRUD SUHPD 6DQGHK

f VLIXYDOMBKRWRRWRDRVLIXUDWL XVSMHK QD QDpPLQ GD DJHQ
GRJRYRU

f PDNVLPL]LUDQMH GREYRERWRNR® HGRUIFRRVLIXUDWL GD SR
PDNVLPL]JLUD VXPX GRELWL VYLK SRMHGLQLK VXGLRQLND GR

f SDUHWR HI+BHDXQWWRM YRUD P RI&¥HDRRLGDUHWR HILNDVQLP DNF
GRJRYRU NRML EL PRWDWMHIQIQRI MRHQWD D SULWRP QDAWHW
VXGMHOXMH X GRJRYRUX

+ LQGLYLGXDOQD HUDUFRWRNRQRWH QD]LYD UDFLRQDOQLP DNR
SUDD XL QDME ROWHP GIORMGH.ND GRJRYRUD

f VWDELSYRWRNRO MH VWD HLDIHQ WMRGIRWH. [SHRYBADMX QD RC

f MHGQRVWDBURWVRNRO MH MHGQRVWDYDQ DNR VYL GLRQLFL
RGUHGLWL RSWLPDOQX VWUDWHJLMX

3.2.2. Aukcije

$XNFLMH RGARN GRWGHIEDQ VX REOLN SURGDMH MDYQLP QDC
NXSDFDYX¥ KX SRVWL]DQMD 4WR SRYROMQLMH SRQXGH LOL MH UR
-HGDQ VX RG QDMVWDULMLK REOLND WUJR YDRMILD NDE|R MDMXU W G (
NOMXB@®HPHQWD PMHVWR L YULMHPH RGU&D YIDYQOMIH QX N B UM 6 PPH
SURGDMH GRELYD QDMEROML SRQXyDp D URED NRMD VH SUR(
VWDQGDUGL]JLUDQD LPD VYRMXQWVH FLD I WW LWHNIYDEW HS D

GUXJDpPpLMH NYDOLWHWH SD MX MH QHRRSRNHUID®MMHQLMWRY LDV
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1IDYHGHQL HOHPHQWL DXNFLMX pLQH SRJRGQRP ]D SURGDMX S|
SULPDUQLK SURL]YRGD QRVMGIHI HUGFEVHHW 5] DISNONKM §1@H G P H

$XNFLMH RUJDQL]JLUDMX L SURYRGH SR\XEEQWD YN-RMDN U PR W
RGJRYDUDMXiH REMHNWH L RSUHPX SRWUHEQX ]D XUHGQX UHG
6XGLRQLFL DXNFDWB OMLS $REBHRQF [SWIRG® M Q L 1Q RPLE DNWUDDMSRWLU N R
L OLFLWDWRU

3RVWRML QHNROLNR YGDVOMD DXXNWIKMBIXNFLMH X NRMLPD MH
RPRJXUHQ VYLP ]DLQWHUHVLEWDO® HY DRISFEGEMIPNDX WHR KHGRYL
RGUHYHQR YULMHPH P MV REUM § HSGRRVO XWX G RPDWNCRMEIL ) KSUX O L U D
QDGPHWDQMH 3RXBBPBQH DR®BDMBMX VH SR SRWUHEL NDR
QHSUHGYLYHQLK GRJDYyDMD NDR &WR VX BEWA&NRSMBLE N QDQVS
YHOLMMR SRVHEQD FUMWDX DNQMLPD Y H R HWHDIRYYE IN BORG. DM UREH
DXNFLMH QRUPDQR]LUDMMX RGD¥WBKRDYMH NROLPLQH UREH SURC
XPMHWQLpNDKG GNMHH QDS ULV LRQNQD XNJFLWXH M RYRNRQMD RGUHVH
]JDNRQVNLSDS\RWVWRNRQ NRMLK MULB3RWUBIEDNRRYBPLOL QDSODWLW
L]IQRYV

2YLVQR RUREWWNRMD VH SURGDMH UD]YLMHQL VX L UD]OL
DXNFLMDPDHQRY WRNAY \QO/G\PIH WRGIN@D MUDALUHQLML DMBDRDLVW L
QD PDOR |]D SURWBM)X® DXOMMMWOQLPNLK VOLND L VOLpPQLK SURL]Y
QMM ARP SULKYDWOMLYRP FLMHQRP ]D SURGDYDWHOMD GRN QD
YHUL LYQRVGRN QHPR@MGDKR]HPVNL VXVWDY QDM PHMBHQWH NRUL)
X DXNFLIDPMHOLNR ]D SURGDMX SROMRSULYUHGI@XP SWRIQMRGLC
]JDSRPLQMH RG MDNR YLVRNH FLMHQH NRMX DXNFLRQDWWSX&aWD
6XVWDY QDGMBEWVD ]DWYRUHQLP SLVIHOQLBFSRWMXFGD BBOL.GH G
$XWLRKOQNRMHP ]D UDJOLNX RG SUHWKR G Q XK 6 XDV D@IRW MR-EFDLW
]JDWYRUHQLP NXYHUWDPD D SREMHGQLN MSLEODWHANFDMIMOM V QI
9LFM\ $XFWLRQ 8QLIRINPHEN PWMER®ELOD MH L P S Rl RERELRW
QDJUDGH X SRGUXpMX HNRQRPVNLK NXY®RWAWUD QRQXL.PH SAHL \RW
WDMQRVW YLVLQH SRQXGD D SREMHGQLN X DPRPVBIOWHQRP RO
SODUD GUXJX SR YLV LIQXS XSNRELMH @ XN KLYM K WD P DHQ BOGSIRMKXE % L G
$XFWLRQMpPHAGH VH SULPXHQMWEMXXXNF&MD LPD GLVNULPLQDFLM
3RQXGH VH GRVWDYOMDMX NDR L NRBUQLPDYIDV EIGFDISWRIRMD V
MH SUHGPHW D YWN.KLDIBWLNIBIODY V DNPRODUDLQIDREWLHE QD VYL RVWD
7DNRYyHU SFOMWRRMADXNFHRQBHAXEOH $XAVRIMH VX VH SULPMHQMLY
VWDURP (JLSWX L OH]RSRWDBP LRUWP LAQEEVRAMXYODADYDQMHP FLM
NRQEREFQGRJIRYRUD

35



3.3. Od interneta stvar i (IoT) do interneta agenata (I0A)

3URL]YRGL GDQDV pHYDRHOYRYH BDPRY GD MH ULMHPp R MHGQ
NOXSL SDPHWQRP VDWX SDPHWRHRKE QMR POMIFRRRGRIMAHWIH %D UD G
LOL R WNRRYMHQWUX 1DPHUH VHVSLWOQMHUMHYMLOSDPHWQL" aw
SRWUHEQR NDNR WD R SDPMHW BQY 30 RPIRSMUPARHUH NDNR RG LQW
VWYDUL NUHQXWL X VPNDHUX@LQWHUQHWD DJHQDW

3.3.1. Upravljanje vozilima u realnom  vremenu

,QWHUQHW VWORJUQR,R7*36 IQMDRR.INRMD SUXA&D LRQKRSBRFHWK IRF DV
VWDQMX SURPHWD QD FHVWDPD

,QWHUQHW DJHQDRMDVQR$YR]LOR NRW HPID O Q pIXUNW B ARG BOW D FHV
SUHPD LQIRUPDWIDMDPOSRIRPHWQLFD VWDQMX SURPHIMILBD FHVYV
$JHQW X YR]LOX PROMVINRPHOHGWRP ]D SUHGYLYDQMH VWDQMD S
SUHGYLYDQMH VWDQMD SURPHWMOP JD ENWEPEPPOGQVNLK XYMHW
WHPHOMXDSRGDW[PXMH R RSWLPDOQRP SUDYFX NVUMIHMDL RIYDR
QD YR]LOX RBHHEOR|WYDWL KLWQX SRPRiU LOL SRPRi QD FHVWDPD Sl
R ORNDFLML WHRRHOHKN V R SLDWKDG R J D

3.3.2. Upravljanje prtljagom

,QWBHW VWYDMUD{ROMH SUWOMDJH X JUDpQRRQXXNQFUKXLUBM®
YODVQLNDREWLWNM MSOLNDFLMH R PMHVWX L YUHPHQX GRODVND
,QWHUQHW DJHQDWHW QRR$ S U MDH & MH USHDAOEIRP LYQUURBPLUDMX UL YO
R PMHYWXNHPHQX GRODVND SUWOMDJH WH R VSEBWPRRMNID 8 KWC
SUWOMDJX RI®@RHBYBREVWDQMD NUDYH LOL QMH]LQRJ JXELWND

3.3.3. Nadgledanje industrijske proizvodnje

,QWHUQHW. VWRIDGIJOMBDRURFHVD SURLN@®GOMH]LpNLKDNRPSRQ

VHQ]JRULPD WLMHNRP FLMHORJ SURL]JYRGQRJ FLNOXVD
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QWHUQHW DJH@DWBWRBYVXWPRIXIQREUX SUHSRUXNH ]D RGUADY|
SUHYHQWLYQR XNORQLOL SUHRFELOW FRLE XL U 8 XAWAANMD/MILREMY B SUR E H
SLYRWQRJ YLMHND GLMHORYD ]D VWURMHYH L XYBHNDVK BX RL]
PRIXUQRVWL SIRNMWKQ@FWMVNH SURWRNROH X VOXpDMX QHJ]JRGE
YUHPHQX L YUVWL BEMAHNRHM GRBUEBIX VWU

3.3.4. Upravljanje navodnjavanje m

,QWHUQHW VWBOWILDYR@DYRGQMDYD NRML X UHB®QW P Dy UHPW QX
FLMHYL ]D YRGWMD QRDQ MD

,QWHUQHW DJHGDWHWWDRS VXVWDY QDYRGQMDYDQMD NRML PMHU
DJHQWLPRJ®R$XY YUHPHQDWSPHGRQRVL RGOXNX RWYDUD OL FLMF
LOL UH LVNRUHQWLWADWR)H $ N R P PQ]LLF SWXM K QMBIJHQNERPDFLMD |
WH QD WHPHOMX SRMHGLQH ELOMNH RSWHE R K CNURDOVNWRD ENFREDCL[D |
RSWLPDYXOMMWMK ]D UDVW L UD]YRM

335 3UDUHQMH aLYRWLQMD

L QWHUQHW VW/DDUHQWFMGK &aLYRWLQMD SRRED X] N DARHNWDIF LLMXHN D
VH SUDWLOR NUHWDQMH WUHQXWQD SR]L®MWDDXLQIV GRIARQIMHL VR
RNUX&HQMX

QWHUQHW DJH@DWBW@®S SUDUHQMH RNUXAHQMD ALYRWHQMD X
RWNULOH SURPMHQMHR QDEQRMXOSRMHGLOH YUVWH ALYRWLQMD
WUHQXWQR SRQDADQMH NDNRRFW RX\pX WHUHIUDIRYM S SIRNGIRVGHDWF L P D L
LQIRUPLUDWL YHWHULQDUD NDNR EL VH SHDWRYUHPHQR UHDJLU!

3.3.6. Upravljanje poljopriviednim |JHPOML&aAWLPD

,(QWHUQHW VWXDWRPDR/L]JLUDQR SULNXSOMDQMH SRIQRWDESELRLVW
QDYRGOQNWMX NDNR EL VH SRYHUDOD SURL]JYRGQMD SROMRSULYUF
, QWHUQHW DIJH@DWBW RS ESWDLAMH SRGDWDND R UNWQM]DVDYRKH
ELOMNH PHWHRURORANLP SRGDFLPD L RVWDOLP SBRWDLPDRIDK RN

37



QPLQ VDK @ D]OLPLWLK NXOWXUD QDYRGQMDYDQMD L JQRMLGEF
SURL]YRGQMMWUSHREOMKSSURL]YRGD

3.3.7. Pametni grad +turizam

,QWHUQHW VWY¥DVORQRRNRML SUX&4D LQIRUPDFLMH R WXULVWLDpI
PRJXQRVW VNRD W LRIDJQURP QD LQWHUHVH SRMHGLQRJ WXULVWD
,QWHUQHW DJHGDWBEWPRE WXULVWLPNSIOYRBEhMH RNEFOMINYSUHG O D &
DWUDNFLMH SUHPD LQWHUHVLPD WXULVWD X]LPDMXiL X REJLU W
SRMNG PQW X UL VRAMHWNWRPD WH PHWHRURORANH SRGDWNH LJUDpXQEC
.RPXQLNDFLMRP V GUKRAR DHJQUALLPDD W LD LROG UNDGELLARIX NOIRINVD X L] M X
SULMHYR]

3.3.8. Medicinske usluge

L QWHUQHW VW3DJiLH Q FDFS D/FA. M®IIQ D VRIP X WHHFDHOX NDNR EL VH QD \
SULNXSOMHQLK SRGDWDND PRJOD L]UDMDWIUWR® &P KO GIL NERDHR/]
, QW H LDDHHOW WR$ 3DPHWDQ VXVWDY ]D GLMDJQRVWLFLUDQMH ED]
SRGDFLPD SDFMMBIQWRPXR®LFIQUWLPAD DNRML SUX&DMX LQIRUPDFL
JGUDYVWYHQLP LQVWLWXFLMDPD LLBRWDRS QRWDLI WGMHALVDWVIR'
SPLMHQW PR&H GRiUL QD SUHJOHG LOL PHGLFLQVNL ]DKYDW
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4. SUDNWLpPQL GLR

4.1. Opis aplikacijske domene i proble ma

,PSOHPHQWDFHWRH QDSRQVNH PUH&H X VWDPEHQLP REMF
PRIJXUQRVWL RWNULWL LVSDBM XSQBBKRWHMN R KH B UMHIDID BNILN O M
DSDUDWLPD L RVWDOLP XUH Y D NPIHDX KRNEQUROM  @/W X UDMEHW D R G U H
SURX]UBNXRSWHUHUGHQMH ID]QH OLQLMH 8UHYDM NRML SURX]JUR
QDSRQVNH RAUPKHPAXSDIJHQWL SRQRVOBDYQHNGMMPRMK DD LVWL Y
QHVPHWDQR QDVWDYIDOW WP RWOBRPLGHQW DA DU DRLRAHIVHL S\DH XYWL
XGDOMHQRVWL VHUYLVD LOL YUHPHQVNRJ WUDMDQMD HJHQW R
SRSUDYND L XJRYRULW W QDRIEY ¥HBRUXD 3RGDFL R VHUYLVQLP
SURNZHE VHUYLVD NRML SREDWRGDX|DRERGPB|DND VDGU&L SRGLC
VHUYLVQLP FHQWULPD NRML VX RYOD&WHQL ]D DIVRS WDIOIRNE CBIR IHI(
XJRYRU R VHUYLVLUDQMX

42. . RULAWHQH WHKQRORJLMH

$ 5DVSEHUU\ 3% =@®¥RHQWL NRMLRPHNRPREQNDBHVRRXREDNR
SRVWXSLWL SULOLNRP SUHRSWHUHUHQMD WH MHGDQ RG
XUHYyDMD $JHQWL NRML RGUHJRMKX N B R R SUDY®MIMRLX UH VL
SUHNR VHULMVNRJ SRUWD

f 63%$'(> @PDUW 3\WHK®W $HYHORPSOHQWMH YDURRMBRWNUX &
]D SWRIPLUDQMH SDPHWQLK DJHQDWD NRML PRJX NRPXQLF
OMXGISRUHNR SRUXND @PBQRYRQFNSWL DJHQWD LJUDVHQL V
NRPXQLNDFLM\BRH XNB®PD L GHILQLF IQWRP® QUMD O =L VRVKV B RU L
NRPXQLNDFLMH VYDNL DJHQW LPD MHGLQVWYHHRMLPD VHEEH
UHJLVWULUD QD ;033 SRVOXALWHOMRNIEJB QW WDNH R6VE$'R WO+
QHNRPOISUHGGHWIRIRYMISRQDADQMD SRYDVOMXMNIHQHBA
]JDND]DQR L SRQDADQMH NRQDpPQRJ DXWRPDWD 3RQDADQM}
L]YUSGDYD $JHQW PRAH L]YUADYDWL YL&KN SHUQHLE B R MPNLDV B/RLY
R GRVWDND SRINXSUDYHN® QMBS O SRMHGLQR SRQUSBOMW .C
PRIJDR RGUHGLWL NRMD SRUXND SULSDGD NRMHP SRQDAaDQM

SRUXNH
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f 2SHQ)LUH®; 033 SRVOXAaLWH®MQIDQN WIDIRP SRR EX &R FRIION X RN D
NRPX®DFLMX DJHQDWD

f 6SULQJ ERRBWYD +70/ M@ XHU\@&6 & %R RVD\BW UG5 HDF W@
+GYLMH DS ODNBRIMESUUQJYRRIRWP RNUX&HQMHPX FtOIB\OW S U X
XSUDYOMDQMD DJHQWLPD SUHX]LPDMXIL I3\SWRMNRUH &M WINSUALIS
QD @HMLUDQLP DJHQWLPD D LQVWDOLUDQD MH QD NXUQRP
LQVWDOLUDQRX@D $BX&D LPHREPDHFUYLVQLP FHQWXLPD FLN
ORNDFLML L SRWUHEQRP YUHPHQX ]D RGUDYLYDQMH SRMHGI

f 'RFNUY @ JHQW ]D XJRMDUWODL@MHNRULVWL 'RFNHU NRQWDLQHU
LIROLUD QIR RN.JRR Y H QM@DVD ]D QDGPHWDQMH SNRQWIWX QD
VXVWDY QDGPHWDQMD ]D ]DW Y R U HSQWFF 15 Fe@XI.EHDIEED F \M QR Q

4.3. Implemen tacija

6XVWDY VHRGDZYWRNKLZHE DSOLNDFLMD ORNDOQRUGHDHE VOXal
5DVSEHUWDPpAHQDOD WH SURL]YROMQRJ EURMD 5DVSEHU\ 3L =HUR
YUGL VH SRPRUX LQWHUQHWVNRJ SUHIJIGHGRRRRUXHE DISQL NORR\
W]YRMQRJ RNUXaHQMD WH SUXADMX NRULVQLPNRMXX¥HRWW DIO 15
GKR.FLPD VXVWDYD

$GPLQ ZHE DSDGRDGADRAHUYHSKWWDYOMHQD MH QD ORNDOQL Zt
NRULVWL /LQX[ @BKQWWXYWDY L $SDFWWND SAHE BRYVOXALWHOM

RPRYIUXMH NRUDNIOQMHGREHQDWD QD 5DVSEHUU\ 3L XUHYDMH SRY
6YDNRP 5DVSEHUUGRIG MHOWMXWMH VH PUHAQR LPH SULOLNRP NRQI
VSDMDQMH D DOULHNRAM SURP MH QR M3X DBRGMHOMXM B RP&RIIXSRV O X :
DSOLNRELMIN GRGDMH SRGDWNH ]D SRYH]JLYDQMH 66+ SURWRN
]JD VSDMD@BMHURWRNRORP NDR L SRGDFL NRML RPRJXUXMX OD
]JDGX&HQMWMP®WDI 1DNRQ XQBWRBRGOWDNPD PRJXiQIRVWWB RS MDY B C
DIJHDOVD QD SRMHGLQRP XUHYyDMX NDR L VSDMDQMD QD ZHE VX
$SOLNDRIGMBBIMQWD QDOD]L VH X JLW UHSR]JLWRULMX WK NRULVQ
PR&H RGDEUDWIQWRBMHIODJISRVWDYLWL GDLRGEN R PHER NXUHNY D!

DSOLNDFLMD SUHNR 66+ SURWRNROD NRSLUD 3\W KYRUE B DIERWHH N I
.RULVQLN SRPRiX JHOHQH L FUYHQH LNRQH]XUdD B RPL \WUHH XN
SRMHGLQRP XUHYDMX =D FRRQDVDQIRNVIOMH RXQAWBD -DYDVFULSW
UHDOL]DFLMX SURGXNFLMVNRJ V XpHGQWDD FE LFONRU SRAE KM GED NRDIQ
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XWLPpQLFRRIHE VRFNMMVEL RPRRREKQAQRDFLMXOW R \VXO XJAHDADH R P
YUHPHQX 3ULRMHRU BDNUORIRIOWMDY M@ RFNHW LR RPRJIXURQMH GYR
NRPXQLNDFLMX X UHDOQRP YUHPHQX ED]JLUDQX QI MYRIQW.NDFL
EDVHG FRPPXQLFDWLRQ

Slika 50. Arhitektura sustava

'UXJD ZHE DSQRNDWHWLN LFHVDRWNIMH LIUDYHQD6 SBPRI X RRW
UD]YRMQRJ RNUXRSQIMND FIHMED SRVWDYOMHQ@D @VH) WXP:6 QL IZKW WO
SRVOXAaLWHOM NRML NRE@RSHDWLYQX[VHEWDRSODLINDRLMVNL SRVO X
.RULVQLANDYHL®R MH SRPREQ LRVDHEMWHENRMD RPRJXUXMH EROMH NR!
GRGDYDQMH L ILOWULUDRWHWHDAY Y DQIVKH PHMOXDDDVHUYLVD .RP)
GLRQLHKMDDW D RPRISRIPIRIDX MK67 VHUYLVD V SULMHQREREBNSKRGDW |
5(67 $3, RSLVIRP MK 6ZRBIHYSS, @SHFLILNDFLMH a8WR RPRJXUXME
GRNXPHQWDFLMX ]D NRULVQLNH 5(67 VHUWOLYDQ ¥ & OWLHNQWIDMM R PFR
L XVOXJD VHUYLVD NRMH SRMHGLQL VHUYLVQH\VFHNHQWDD SOXaD ]!
LIUDPXQQMH XGDOMRPQRVWH WHWMHQ D NDR L WUDMDQMH VHUYLVLI
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SRGDFL VOX&H ]D L]JUDpXQHNR QDD Q RIGELRNHDRIRM X DIHQW DXNFLN
SULOLNRP ]DVWXSDQMD VHUYLVXWDHDyQ@MW MHpDMX ]D SRSUDYDN

Slika 51. Web aplikacija - upravljanje agentima

Slika 52. Web aplikacija - Upravljanje servisnim centrima i uslugama

1D ORNDZHERPRVOXALWHOMX QDOD]L VH L PSHQNBERIMWRWL VH
VHUYHMRKML RPRIXUXMH UHJLNVNMWAXD B 1 M@ DLO/EIR BUWERNRRED 3ULOLNRP
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NUHLUDQMD DJHQWD X DGPLQLVWUDFGMENRR LV XNRHOH B ANRLWIQAQ
ORJLQNX NRULVWL DJHQW ]D VSDMDQMH QD ;033 SRVOXALWHOM
NRPXQLNDFLMX DJHQFOUMA LQ DL P ROWHD XPROARIXW NRPXQLNDFLMH X
SUHNLGD LQWHUQHWVNH YHNH IGRN LM XUDYBXIHFNEMRADMNR5D]YRM
PUH&D XNORQLW iH QHNH RG QHGRVWDWDND WUHQXWQH WHKQR
LQW H UWYDW R VQ D N\REJPDMN H5 H U |

Slika 53. OpenFire- ;033 SRVOXAaLWHOM

5DVSEHUU\ 3L XUHYyDML NRUHQWGOV\VWHRX L ARRMIDNDD G
SUHGLQVWDODBBRX SREBUANX L HRDYOSRENQGEHQEOHND VDGUAL
NRQILIJXULUDQ 5D \»SEBH\WK RIS 2WH QMW DOLUDQ 63$'( NDNR EL VH |
L]lYUADYDQMH DJHQDWD 3ULOLNRP NRWUKHEQRFMWBOVQRFEWLXV]
PHPRULMVXXXNBIY®WMB WH SULMH VSDMDQMD QD PUH&X GHILQLUD
QD PUH&X NBRQRPLPH NRWRULMWLWL ]D VSDMDQMH QD XUHYyDM QH
DGUHVL 7DNRYHU MH SRWKREQR KEMERMWHNXH JS RV W DLYPLHADD P U H &
RVWDOLK GLRQLND VXVWDYD SULPMHULFH 2SHQ)LWHSSRYONMALW
NRULIPWUMAQD L P H®DID LHROGW JGMRHIQDPDYD UHGQL EURM XUHYDMD
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4.3.1. Agenti

.DNR EFRMHGQRVWDYQLOLRUDNREGD SURQOIVOY M DER. V. VDWLHE X FL M)
SRMHGLQH XUHYDMH NRULVWL WH @&N WIHY NYRGJ [V RIQH B8W & | DX * UW
%LWEXFNBSWLOLNRP GRGDYDQMD QRYRJ DJHQWD X VXVWDY LOL Q
GRKYDUD VYH DJHGWH WR WLMD UK DNGR.S INIRIS FOG BB WU B YD IH O M H
$SOLNBRNMBGH DIJHQWD LJYHBEHWDRWMHPRBE6+ SURWRNROD SUL pHI
SRNUHUH X SR]DGLQL pLPH QH EORNLUD L]YU4DYDQMH QDUHGEL ]
S\WKRYRBWHNH 4DOME VMINRR @IHLQ MUDPR \8 DY LNORALQIGIQBRGDFL
VH SUHGDMXRXO&NX NRML MH SUHWYRUHQ X EDVH REOLN 6YDN
SRGDWNH SUHWYDUD LK X -631 KVRE MK NSAU HWVD KRG BIRWWD S RME R
NRULAWERWBIGI'NRNRJ DIHQWD

Slika 54. Klasa podataka agenata

2EDYH]QL SR&OBINRJ DIHQWD VX QD]JLY DIJHQWD ;033 SRGDF
NRULVQLRENR OFRHLQND $NR :*, SRUW QLMH GHILQLUDQ NRULVWL
MH WDNRYHOSRARDMUHK URL]YR@MEND NRWLSRES\BURWIYNIDUDRXS D F
VH PRJX NRULVWLWL ]D RVWYDULYDQMH IXQNFLRQDOQRVWL DJH
]IDGDQR YULMHPH LVWHND pHNDQMDDSROQRMD -$'URRBMIRAKAMRHWDRD
BURL]YROMQL YRIGEHFLLRERUDWL ND/RX-BDLIPREGWKEPBOMBDIHQW J]DVHE
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Slika55. 3ULPMHU SRGDWDND NRML VH 4aDOM

.DNR EL VH RODN&DOR SUD i HmQNH W U Hy.DOWDH D WPYBIMX DNF LN
GQHYQLN 3UL WRPH VH ELOMH & LD YL B HHP QWK RMOEN X I QMY M R Y QR
=DSLVL]YUHBEDYDMX¥HPYRYHD 3267 PHWRGH QD 5(67 $3, DGPLQ ZHE [

Slika56. 3SRPRUQD NODVD |D VSUHPDQMH DNFLMD DJHQWD

6XVWDY VH VDVWRML RG pHWLULMX LOL YL&H DJHQDWD &.
SURYMHUX VWDQMD PUHAaHQW NXGXaH® UWHDMIMHQURIURLYV QLK FHQ\
RGaAaDYDQMH DMRMLMXNBLMWHUIDNWRIEDFHQWDU SULOLNRP SURYRY
DIJHQDWD XUHYDMD PRAaH ELWL RQROLNR NROLNR WR GRSXaWD D
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MH GD VYDNREDWMHHQWHGLQVWFH QRGHUMBAQRR G\HYV IP RIDDNRR VESRMLW L
EHALpQX PUHA&X

4.3.1.1. Agent razvodne kutije

$IJHQW UD]JYRGQH NXWLMH MH DJHQW NRML SUDWL VWDQMH
FMHORNXSQX PUHAaX XQXWDU NXUHHNRHQW X 6D DY OGHINUHDARMML P L
QHSUDYLOQWWVWLP IRWRNWPHWRNBY RRRVWRML SUHRSWHUHUHQMH
HOHNWULPQRP YRGX DJHQW UD]J]YRGQH NXWLMH LVNOMXpXMH FL
QD SRMHGLQRP XUHYyDMXQW KHPXIENWDQH DJH

Slika 57. Agent razvodne kutije -PoQDabDQMD

$JHQW SUHNR EDVH WD6PISREMBRER GBWINY ZHE DSOLNDFLMH
]JDSULPOMHQLK SRGDWDND DJHQW UHJLVWULUD HDIQHYNR ZHE V.
‘HE *UDSKLFDO>Q@$IHRMHX] VWD QG DU GRQM I PRIKGH/ B BW HW L
]JDSULROSMRIWXNH LPD L GRGDWQL SRIJOHG X NRMHP MH PRJXUH YL
SRMHGLQLP HOHNWULM®DW YRIEFROHIRQLEDQR FLNOLPQR SRQDAED
YULMHGQRVWL QDSRQD L VYWLYNHHG Q/R WIVDIR B B X HEBIPXDSEDG. DOD ] D
SRGDWDND MH ®PDL®RIGDWDND NRMD VDGU&L MHGQRVWDYQH SRG
VWUXMH X RGUHYHQRP WUHQXWNX 6SDGH NRULVWL 09& X]RUDN
L] ED]JH SRRRQWUROHUBGDMX SRISDRIBRIXRMILQLUDQRJI VHWD S|
-LQMD @H]LND ]D SHQI@RENIHODWH HQHUQHD -621 SRGDWNH WH V
&KDUW MBLEOLRWHNH JSADUN N RM NWWHWHBXMY WL QDSRQD L VWUX
JUDILNRQX
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Slika 58. Prikaz kretanja vrijednosti napona i struje koje prati agent razvodne kutije

.DNELVH RVLIXUDODLNBPXOQDLNDFWLPD XUHYyDMD DJHQW X C
SRQDAMVOMEAD QD MRMNMNHDMX ]DGDQL SUHGORADN L &DOMH SRYL
PUHAH BUINKQHYDWHIPXO®BIRYRUD PRAH RGUHGLWL GDOMQMH NRUD

Slika59. ,VMHpPDN &IRNGCLpQR SRQDADQMH ]D pHNDQMH SRUXND RC
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4312. $JHQW XUHyYDMD

$JHQW XUHYDMD BDYVURMX MWHNRD D p Q L P G By P QLWIHQGMDD W H
ODFKQH'HILQLUDQD VWDQMD VWURMD VX

f 6 +t3RpPHWQR L RpPHNLYDQR VWDQMH DJHQWD

6 +6WDQMMHY VY WR X MHUX JNOUMKD X X

6 +8 NUXJX XUHYyDMD QHPD VWUXMH

6 +.UR] XUHEFB N WH HOLND YQWRMMNUPRINKRI VSRMD

6 +8UHYyDM MH SUHJRULR

6 +3URYMHUD VWDQMD NXiQH PUH&H VD DJHQWRP UD]YRGQH
6 tyHNDQMH QD SRYUDWDN HOHNWULPQH HQHUJLMH X NX

6 +tyHND VHMDNRHUYLVQRJ FHQWUD

 + + H+ +H+ +H  +H

$JHQW SURYMHUDYD Y ULW\WMGRRNWILD QOLBRR@PHY PHW.IDQRJI UD
DJHQW iH X RYRP VWID @WX SBULERYMUHPHQD .DR L NRG DJHQWD U
ELOMH&AL NUHWDQMD Y ULMQ®QRWMHD MIISHRRIIL K. WRWNIXQ X 64/LW
SRGDWDND L SULNB]RM®ALIMYXNFRREDUDILNRQD

8 VOXpDMX GD DJHQW QD WHPHGMX ¥ KWYHOEIRE D IMY B RVSIKW/
NUXJX NUXJX XUHYyDMD YL&4D RG PDNVLP DCGRRMH G]IQR\VIBHGW D XIM 1
SUHODJ]L X VWDQMH X NRMHP LVNOWXKXIXMHH XRIGIY B X M R DAV
. VNOMXpPLYDQMH XUHyDNW LLY9B¥IMDNRMEHDPRWLMHYDMX PUH&QX
VH RVLIJXUDOD 3WR EU&D UHDNBMMD XU B jNbH EQRNR © BRRAWHH D P D
GHILQLUDQRJ EURMDiUSRNXGR VPR BIHMHWNDNK EMWBRWYUGLR GD QL
GR DQRPDENAMMH YULMHGQRVW VWUXMH X NUXJX XUHYyDMD YL&D
EURMD SRNX2aDUWHDD DDUHQWWSNRMHP6 REDYMHAWDYD VHUYLVQRJ DJ
DNWLWRWWWUHED SRR REVWMHEWNDYDQMD DJHQW pHDN B GUDDR G JR
R VWDWXVX VHUYLVD

6 GUXJH VWUDQH NDG DJHQW XWYUGL GD VWUXM®WP NUXJ
SUHOD]L M(H VB RR MH EURM SRNX3ZDMD PDQML &RIMDBHDIHQWB QR
SRNXADWIDWY.WL X BWIDQXWB MX GD MHYEURM GRNE®MNWDI EURMD SR
SRVWRML QDSRQ QD XWLPQLFL DJHQW SUHWISRO VD YE WDV EOMM F
NRMHP LQVRIWEREDHDQRVQ DV W D O R WAL I3 DQDHS BENWVDR L F L
DJHQW RRBRQLFLDDMQWRP UD]JYRGQH NXWLMH NDNR EL XWYUGL
VDPR QD WRM XWLPpQLFL LORPQDBEXR D$®ROBEPORQILMB]LQL FLMHOR
DJHQW pRIYN.DD W D NQHHOHQ MWILPM H XRICQWHG Y BIORIP@XWH $NR DJHQW
NXWLMH SRWYUGL GD QDSRQ QD JODYQRP YRGX SRVWRML WR ]
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XUHYDMHP LOL QXMLRR L DPP MILLMMHS RMHQ ¥ B D YRAE@ MIDRY D
QDVW D ORM VILWHIHODXLNR VWP QMNDB RGJRYRU NDNR EL XWYUGLR

Slika60. 6BWDQMD NRQDpPQRJ DXWRPDWD DJHQW

6WDQMD DJHQDWD VX NODVH NRB3H GIUNRRP QGHN X RQ D E B QAW
DIJHDWRQDpPQRJ DXWRPDWD VWDQMD MH SRWUHEQR GRGDWL
SRQDADQMH NDR LSWUYMWPEDXMHNRML GHILQLUDMX SRQD&DQMH DJH
VH GHILQLUDMX PHWRGRP NRMDWBHDRXDV @GR\DO MBI (@ MR WAMDIRQ M1
WDNRVHU R]QDpPLWL L VWDQMD NRMD LP DXSXU B WIQWHPODJH QAD A D Y)XU :
UDGRP WH QHUHPR GRELWL RPHNLYDQR SRQD&DQMH .RPXQLND
VHUYLVQLP DJHQWNRR YWUHG HIB EHGD®RAK NQ DS RVHPMID MX NRMLK QD
DJHQWL PRJX RGUHGLWL NRMH SRWDIAQY R ISRNDOMEDKNDL] MG B QRU
SUHGORADN
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Slika6l. SRpHWQR L 8HOMHQR VWDQMH DJHQWD XUH

Slika 62. Definiranje stanjaipiMHOD]D X NRQDpPpQRP DXWRPDWX

4.3.1.3. Servisni agent

FHUYLVQL DJHQW GHILQLUDQ MH SRPRiUX WULMX SRQD&DQ!
PHNO®D SRUXNH/MNWREX BG DJHQDWD XUHYDMD L DJHQDWD DXNFLM
NRMH XWY Uy XMKHN FALHHMQOWIBWLPD SRGDWNH L] DGPLQ ZHE DSOLND
WHPHOMX ;033 SRGDWDND WH ]JDSRpPLQMH FLN GRIQ\TE B Q | D SCHNDD
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@ SRUXNH RGUHYHQRJ SUHGORAND L QD WHPMQ@WX SNRIWVDWLH OHD G
]JDSULPORBXOMDSDIJHQWD XUHYDMD VHUYLVQL DJHQW SUHNR 5(6
FHQWUH NRML SUX&DMX XVOXJX SRS UPD ¥MNDQ]DV WID\RASKRIELIGAQRM D
FHQWUL NRML VX GRGDQL X ZHE D SPH&NUHV X R R\RIP®WIRXARAHU Y
SULKYDUDMX XYMHWH NRULAWHQMD SRVUHGQLND X GRJRYDUDOQM
VYRMH XVOXJH FLMH@®MD WYDMDEBRVMNLRYAELE 4WR NRQNXUHQWQL
SREMHGX QD DXNPFLORK YIDi MHPH SRLLQYIDK VEHR WY LV QL DIJHQW VY
VHUYLVQRP FHQWUX GRGMHOMXMH DJHQWD DXNFLMH NRML GNM
SRELMHGLWL PXHDEXINV HMMU D QLRFLIJXUDR SRVDR 1DNRQ GRGMHOML
VHUYLVQW SIH KYD i D SSREURIYHR DWMQK WD NRML VXGMHOXMX X DXN
YULMHPH WUDMDQMD SD QDNRQ LVWHND YUHPHQD DVJHIMIWIMD D
DXNFLMBLVEOL DIHQW JDNOMXpXMH DXNFLMX L S RINHU I XHN FRLOVLCH V/LHY
SURY@GD LWHRKOMOYD QDGPHWDQMD VD ]DWYRUHQLP SLVDQLP Si
SRQXGD SREMHYyXMH 1DMQLAD SRQXGD R]Qibip BUID NDONWE QN Y UW
XVOXJH SRSUDYND 1DNRQ ]DYU&ZHWND DXNVFHMMLVIQUYEN QW MU HZ
SRQXGD/BWH®D L REDYMHAWDYD DJHQWD XUHYyDMD GD pHND QD
XVSMHEQD VHUYLVQL DD MW REDWNIB LY IV U DREFOPY MHE W D Y D
YODVQLND GD SRVWRML SUREOHP NR\M L$ XINKEW M 2 HPYRDR 1 NE K BR.Y QX HSXRY]
X VXVWDYX QH SRVWRML VHUYLVQL FHQWDU NRML YU&L XVOXJX ¢
QL MHGQD SRQXGD QMB UDLYNFPLHM W UDMD

2GUNPIQMH SREMHGQLND DXNFLMH MHGQRNUDWQ®DMWHR GRQD 3
XVSMHEQRJ LOL XQWMXV BIMHEMWRD SREMHGQLND DXNFLMH 6HUYLVQ
PHND QD SULVWL]DQMH SRUXND RG DIJHQDWD XUHyDMD

Slika 63. Servisniagent- 3ARQDAaDQMD
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.DNR EL VH RO®RJIXD UDPHDWR DJHUR DWD] DXINFRQRPXRNUX&HQM
SRNUHWDQMH WMV WB NRFNHU NR@WHMQHUYID LRRORHUDQR SUR
RNUX&8HQMH X NRMHP VH YLUWXDOL]LUD VDPR VRIWYHUVNR RNU
RSHURWLY)XQVWDYD VORANH W]UDVH QDY MH LQLRMQ ]D 3\WKRQ L LQV
SURJUDPRNRX&HQMD NRMH FOWQM M UBB$ N DIVHIEDW D

Slika 64. Docker datoteka za kreiranje slike kontejnera

.RQWHMQHUL VH SRNUH{iX SRPRUX VXESURFHVV 3\WKRQ
NRPWQHUD X SORAEQLPDNRRMNHMIQHUL L]YUADYDMX VH RSFL
]D /LQX[ RSHUWWYMQHREGXpHJID VE ©RVRUHANHPRS X MSOUGNK JH W L
QD NRMHP VH NRQWHMQHU L]YUEDYD WH NR QGMRPNDQ@HQRPLMH

Slika 65. Servisniagent- 3SARQDaDQMH ]D SULKYDUDQMH SRUXND DJF
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6HUYLVQL DIRRWRNUIHHOABNQMD DIHQDWD DXNFLMD VYDNRP DJt
VHDWWRML RG QD]LYDVBEIIMQWD AHQWUD NDNRDEMQLM HE LLLLR OMWNRY B
RGUHGLWL NRML DIJHQW ]DVWXSD NRML VHUYLVQL FHQWDU

4.3.1.4. Agent aukcije

$JHQW IDMKHNFGHIL Q GWIRQI MDHV @IHP SRQDADQMHP X NRMHP RGH
SRQXGHHPPBOMX SRGDWDND NRMH DOHIE§QHQ W VISR K MM HE MNOBAB G R |
SRNUHWDQMD 'RFNHU NRQWHMQHUD L XpLWDYDQMHP XOD]QLK S
YULRN®Q WHALQH LSBRKGH YULMHGQRVWL X]LPD VH WRBEYHU XGE
YULMHGQRVW XWMHpHLRDDNRQPBP Q LN QHIRQWRDM G BHCRG UHYXMH RG |
NRULVQLND GR DGUHVH VHUYLVQRJ FH Q@YX G UMMERA\RRIOH 0D S\

8 UH]XOWDW VH XUDpXQDYD L FLMHQD L]YUaAHRRKDDXQVEWXR M & BIOYWF
VH VHUYLVQRP D JMRGALXDXRINML MXU R

Slika 66. Agent aukcije - . RUDFL MHGQRNUDWQRJ SRQDADQMEL

$JHQW ]DYU&ADYD V UDGRP QDNRQ VODQMD SRQXGH QDNRC
NRQWHMW®HVH R VOHREDYDIM X

4.3.2. Komunikacija agenata

.RPXQLNDFLMD VH YUAL SUHNR ;03% BQMRNDIHQW D LNNRRIPL 8 R/KU
NRMH MH GRILIMQPIDR X DGPLQ ZHE DSOLNDFLML 3RGDFL VX SURL

UHJLVWULUDMXV OMXREBHURRGHW O HMHNMR WAL GRIGREIL UDpXQD LV.
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2SHQ)LUH RPRJXUDYD M FBUD QDB XOPUBWHNR 5(67 $3, SRIJLYD
SRGHVLWL VXVWDY GD SULKYDi{UD VDPR UHJLVWULUDQH NRULVQLN
LQWAM.UDQ QDP ORA&ID @ QR D QWNIB®RIPP WIDLFRJIXUIQRVW MH LVNOMXEp
PRJX VORERGWRBLWWWL QD WHPHOMX SR&DWREDDNRM B INHIQ W R U L0/
SRUXNH VDVWRMH VH RG SULPDWHOMD WLMHORG 5 RUDNNDH NNRRVM.I
GHIUQMX YUVWX SRMKNHHLREEHMWW RGQRVH 1D WHPHOMX PHWEL
63$'(RGUHYXMH NRMH SRQDADQMH SRNUHQXWL

Slika67. . RPXQLNDFLMD DJHQDWD L LQWHUDNFLMD V R

8 VXVWIDRVWBML SHW SUHGOR&DND NRML RGUHyXMX SRQ
QDPLMHQMHR DX UHPMMG HFHLPDMX SRMXNWHNRGQRVH QD SURYMHU
XUHYyDMD GRN R]QGDN)ORRWERBRYXNH NRMH VH 4DOMX NDR QDW
$NFIMRMH VX GHILQLUDQH X SUHGORHEPBUBHM S RIUK BDHERKMIDWGRY M H U
HQJBDQPWLBRWYQE®R Qi LUPRWL\RIKJID SRCUDNMDLFH

.RPXQLNDFLMD DJHQDWD VHRGBROANRMIPLQD .RPXQLNDFLM
DNHQDWD V RNROLQRP PRJXiD MH RpLWDYDQMHP Y U MMH®Q RWHN L

UHDNFODWMRP]OD]QLPPNDHGLH)QRHMLPD LOL SDN XWMHFDMHP QD SLU
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GRKYDUDQMH SRGDWOWWDLY]DGEXULKHPX VH NRPXQLE D/FALUNML\RIG Y L
5(67 $3,

Slika 68. Servisniagent- '"HILQLFLMD SUHGORADND SRUXND ]D NRI

'"HILQLFLMX SUHGORAND SRUXNH PRAHPR YH]DW poifaR GUHy H G
NRMD VDRGJIAWNH NRML RGJRYDUDMX GHILQLUDQRP SUHGORANX
SUHG®RABODNADYD NRULZWHQMH SRUKNDQR RRRILXWHIMH SHAEL
BUHGORAFL RPRJXUDYDMX NRULZWHQMH ORJLpatiLiaprBddéi UDWRUD
funkci RQDOQRVWL L GHILQLUDWL SRUXNH NRMH MHGQR]QDpQR RG

poduzeti.
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5. =DNOMXpDN

3BRVOMHGQMLUKR QHXMWGRRL VPR EUJRJ UD]YRMD WHKQRORJLN\
SHUIRUPDQVH L SRYH]DQRVWQ MH QW\W RY ERHMR RRIKIQRVW QML
LQWHJUDFLMH X XUHYDMH NRMH NRULVWHPRP R DX GO R GRW HEJD Y.L
XUHYyDMD QBWMMFHPUSUDUHQMD UDGD L NRQWUROH D VYH X VYUK
L VWDYOMDQMD WDHKSRROMR DLW BIRYRIHNR MHP WUHQXWNX .DR SLU
QDYHVWL NOLPDWL]WDRUMYDY KMNXXY HYINKH Q RV W L X N QWDX p@EMUID B/ULH N R
YUHPHQD XNOMXpLYDQMD L LVNOMXpLYDQMD NDNR EL JD XUHG L
RGUHGLAWH

IDPpLEQWUROH L SRYH]LYDQMD XUHyDMD QD LQWHUQHW SR
RJODADYIDRBW@E.P 7DNR SULFSMRYWQHLRDPRO MW QLD NOLPDWL]DI
XUHYyDMH NRML QL X MHGQRP VPLVOX QLVX SDPMWSRYVW BLO LV & FB\RW
NRULVQLNX SUHNR PRELOQH DSOLNDFLMH 'D EL WLRGDHYDML S
RGUHVHQX YUVW)X\N DXR/ EQROHRRMRWQRQLNX PRJOL RVLIJXUDWL R
BULPMHULFH SDPHWQL NOLP D WY HPESHUMNA X X B HE DINK QORIMRLM S QMW L
NRULVQLND L WUHQXWQX ORNDFLMX N RRHW Q DNNDO LLIDWH PIHFLNWX/ N
RGUHGLR ELVMGD®MHQ®LND RG NXiH SUHNR ORNDFLMH RGUHGL
XQXWDUQMH L YDRWH NN RV H PRERSIWIDSB OQW XUH NRMD RGJRYDUD N
AWHWQD ]D |GUDYOMH WHIRKBINRIR. QRN \8RD BRYRCEYRX RVMH

3ULPWH SDPHWQLK XUHYyDMD X UD]JOLPLWLP SRGUXpMLPD
XSUDYOMDQMX YRYIDIILWP SXFGDWBEPMMX SURL]YRGQMH L SURL]
SDPHWQRP QDYRGQMDYDQMX XSSULDIHMMWIXQ MX Y 1S \RHORYORVBLLAIY LUAHDG Q
SDPHWQUDGRYLPD SDPHWQLP NXiDPD WH X PHGLFLQVNLP VYUK

.DNR UH SULPMHQD LQWH IDOWHWLX WWY DWW 0D X WABHDFRM WHKQR !
GUXAWYD YLGMHW (HPR ]D QHNROLNBURGYQR®M BDWD NDEWNDI) VR
SUHWKRGQLXM®RJIDYVD

6 REJLURP QD EURM XUHyDMD NRML VH GDQDW VBBM®DQD
SUHGYLYHPD QMND QMHSDRYMARUDI D JRGLQH NDR LQWHUQHW
MH ,3Y DGUHVD NRMDMNPRNKLUHYIDMWE 8] MRYPGDBOVQRD SURVW
GRVWXSQH VX L PRELOQH PUH&H NRMH XEU]DYDMX SURPMHQH MH
YHHP EURMX NFRHRWIQIND R QMLKRYRM ORNDFLML D EUJLQH NRM
YHOLNH |LQMPHUDNH WDNR{HQMEERU]DW U KSR MRIPMRD X ULWL XSUDYO
XUHYyDMLPD X UHDOQRP YUHPHQX V REJLURP QD QDRMQFRMX |
PRIXUQREWILQH * PUH&H GDQDV X YLMHVWLPD PR&HPR YLGMHW
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ERUNRRLVWUDALYDQMPUIHSR VW DNROVEQENDY RG GRIJDYDMD NRML |
YDAQRVW MHVW ]DEUDQD SRVORYDQMD +XDZHLMD V WYUWNDPD

SBRMDYRP $UBDRQLD QMHJRYLK NORQRYD SURJUDPLUDQMF
SRMHGQRVWDYOMMMRM. SSRUIE@DLADMD RVWRXR]RADIXNDMWID XBRNWW X S QL
YHUHP EURMX NRULVQLND NRML VH DNWLYQR EDYH L XpH R SR
XSRWUHEH XHV®YBRRAQRWX 7R UH WDNRYyHU XWMHFDWL L QD R
SROQXGLWLY QR-E BWJRIUDPH 1D QRGHHY QOR S E WDHWHL QN&R-MQL UH UDGL WL
SRGUXpMX 9HUO QHNROLNR JRGLQD PRAHPR YLGMHWR ®@D\BWE X ODN
M EURM OMXGL X +UYDWVNRM NRML VH QMLPH aHOH EDYLWL QD |

5D]YRM YEHURNMD XUHYDMD LHQ¥ VKYPOWHR G QEFRPIREO® GGRYRGL X SLW
VLIXUQRVW L SULYDWQRVW NRULVQLND 2G SWMDOYMXPUBRDL [bL
SESXVWH NDNR EL RVWYDULOL QHNX NRULVW QHRYODAWHQLEF
SRGDBLPOL ELOR NRMLRAO5UXQDR RJH\PRUKILI@HRRYODaAaWHQRJ SUHX
GLIJLWDOQLK LQIRUPDFLMD KDNHUL QLVQ@DER® U Xa H @MUK RNVRAM_H
QDOD]JL NRULVQLN 7R UH GRYHVWL GR SRWUHEH NRIUMYWIHRQ MD
NDQDOLPD L SORWRNFRRONBHEMXGDL. HGXFLUDMX X WRP SRGUXpMX
NRULVWH X ]DAWLWL LQIRUPOE LAWRELLEGVK\NDBMYIX URHEVX QR QD
NDULND QDMpH&UH MH pPRYMHN NRMLHF YRMR B HPHIIRFQ MRN H QIH!
PDIFLR]QRP VRPRIWMUIX SULVWXS

8QDWRpPp RWYRUHQLP WHKQRORANLP L VLIXUQRMU&@nelr SLWDQM
stvarikao YLAHDJHQWQRJ VXVWDYD RPRJXULW UH UD]JYRM WHKQROR
ljudima kvalitetniju i optimalniju potro a Q M X U H V Xtétinf®usidh¥, D@imiziranu proizvodnju
WH EROMH SUDUHQMH J]GUDYOMD RSSRERO/MREDQMH NYDOLWHWH &

57



Popis literatur e

[1] 22DSLHURYH NRVWL © :ROIUDP 0DWK "RUO(
KWWSV PDWKZRUOG ZROIUDP FRP 1DSLHUV%RQHV K

2] 22XJIKWUHG :LOOLDP © +UYDWVND HQFLNORSHGI
KWWSV ZZZ HQFLNORSHGLMD KU QDWXNQLFD DVSI["L

[3] :LOKHOP 6FKLFNDUG L URWLUDMXUL VDW © +LVWRU\ ~
computer.com/wilhelm-schickard-and-the-rotating-clock-complete- KLVW R U \
pristupa 2 1 2021].

[4] »Blaise Pascal,« 2VMHpPNL PDW HfP DI9/ P@OB.L OLVW

[5] 2&KDUOHV %DEEDJH © &RPSXWHU +LVWRU\ 0 X’
https://www.computerh LVWRU\ RUJ EDEEDJH FKDUOHVEDEEDJH

[6] 2$GD /IRYHODFH © %ULWDQQLFD >0
https://www.britannica.com/biography/Ada- ' RYHODFH >3RNX&aDM SULV\

[71 O 5 6ZDLQH a(1,%$& © %ULWDQQLFD able:
KWWSV ZzZ EULWDQQLFD FRP WHFKQRORJ\ (1,%& >3

[8] M. Riordan, »Tranzistor,« Britannica, >0UHAQR®@
KWWSV ZZZ EULWDQQLFD FRP WHFKQRORJ\ WUDQVL)\

[9] O $ 'HQQLV a_.DFN .LOE\ © %ULWDQQLFD
https://www.britannica.com/biography/Jack- . LOE\ >3RNX&DM SULVWXSI

[l »™MarFLDQ +RIl © &RPSXWHU +LVWRU\ OXVHXP

0] https://computerhistory.org/profile/marcian- KR | | >3RNXabM SULVWXSD

[ 235RYyHQMH ,%0 -D ©3& , %0 >0UHAQR@

1] https://www.ibm.com/ibm/history/exhibits/pc25/pc25_birth.ntml. [PRNX&DM SUL"
2021].

[l 239UHPHQVND FUWD SRYLMHVWL UDpXQDOD © &RPSXW

2] KWWSV Z727ZZ FRPSXWHUKLVWRU\ RUJ WLPHOLQH

[L 22 QDPD © $UGXLQR >0UHAQR@ $ YuInb.Ccl2 & I@aih/AbBUWSY

3] >3RNX&DM SULVWXSD @

[l 23RYLMHVW 5DVSEHUU\ 3L © +LWDOWHFK >0UH a QHstary-
4] of-the-raspberry-SL >3RNXaDM SULVWXSD @

58



5]
[1
6]
[1
7]
[1
8]
[1
9
[2
0]
[2
1
[2
2]
[2
3]
[2
4]

[2
5]
[2
6]
[2
7]

[2
8]
[2
9
[3
0]

a7HHQV\ © (OHFWURQLF 3UR MisbleW Yittps: Aot o er@eensy/y
>3RNX&DM SULVWXSD @

»Photon,« Particle Docs, > 0UHAQR@ $YDLODEOH KWWSV GRI
>3RNXabM SULVWXSD @

a6SDUNIXQ © > 0UHAQR@ $YDLODEOH KWWSV ZZZ VS

2)($7+(5 © $GDIUXLW >0UHAQR@ $ Y D tuid dorb/Cakegor9Asy
>3RNXabM SULVWXSD @

a%HDJOH %RDUG © >0UHAQR@ $YDLODEOH KWWS
2021].

a'LJLVSDUN © 'LJL6WXPS >0UHAQR@ $YDLODEOH KV
pristupa 2 1 2021].

2GaWR MH $UGXLQR D AaWRDGARRMERKDQR>OUHAQR@ -
radionica.com/hr/blog/2015/10/08/sto-je-arduino-- FURGXLQR >3RNXAaDM
a0 DQDQD 3L 2SHQ 6RXUFH 3URMHFW © >0U#&har@Ri@gl/.
>3RNXaDM SULVWXSD @

a2UDQJH 3L © >0UHAQR@ $YDLODEOH KWWS ZZZ RU

a/D JULWH 2SHQ 6RXUFH JULHV © .LENVWDI
https://www.kickstarter.com/projects/librecomputer/la-frite-open-source- |lU L HV >
pristupa 2 1 2021].

& OLOOHU 2%LOO *DWHV NDNR MH pXGOWHSQR@LN
KWW S QHZV EEF FR XN KL EXVLQHVYV VWP >3I
6 +DOOHU 6 .DUQRXVNRV L & 6FKURWK 2, QW H F@ute
Internet % HDp

»Ured za objave EU,« 3 2010. MreAaQR@ $YDLODEOH KWWSV R¢
detail/-/publication/ed079554-72c3-4b4e-98f3- G F IF >3RNXabDM Sl
2021].

D. Ueckelmann, M. Harrison i F. Michahelles, Projektiranje interneta stvari, New York:
Springer, 2011.

a SULPMHQD LQWHUQHW VWYDUL X © $, OXOWwW
https://research.aimultiple.com/iot- DSSOLFDWLRQV >3RNXaDM SUL\
aaWR M H $UGXLQR © $UGXLQR >0
https://www.arduino.cc/en/Guide/InWURGXFWLRQ >3RNXaDM SULVW

59



[3
1
[3
2]
[3
3]
[3
4]
[3
5]
[3
6]
[3
7]
[3
8]
[3
9
[4
0]
[4
1]
[4
2]
[4
3]
[4
4]

[4
5]
[4
6]

23UGXLQR 812 © $UGXLQR >0UHAQR@ $YDLODEbrew)
>3RNXabM SULVWXSD @

ASUGXLQR /HRQDUGR © $UGXLQR >0UHAaQR@ $YDLA
leonardo-with-KHDGHUV >3RNX&aDM SULVWXSD @
AUGXLQR 1%$12 © $UGXLQR >0UHAQR@ $YDLODEho-
every-with-KHDGHUV >3RNXabDM SULVWXSD @

»Arduino Micro,« Arduino, > 0OUHAaQR@ $YDLODEOH KWWS VmicrV.
>3RNXabDM SULVWXSD @

ASUGXLQR OHJD © $UGXLQR >0UHAQR@ $YDLODmeyd-
2560-UHY >3RNXabM SULVWXSD @

»Arduino NANO loT,« Arduino, >OUHAQR@ $YDLODEOH KWWSYV
nano-33-LRW >3RNXaDM SULVWXSD @

AUGXLQR 0.5 L)L © $SUGXLQR >0UHAQR@ $YDLOD-mkH
wifi- >3RNXaDM SULVWXSD @

»ArduinoUNOWiFi 5HY © $UGXLQR >0UHAQR@ $YDLODEOH -
uno-wif-UHY >3RNXaDM SULVWXSD @

ASUGXLQR 0.5 *60 © $SUGXLQR >0UHAQR@ $YDLODEDkKH
gsm-1400- >3RNXaDM SULVWXSD @

A3URGXNWL © 5DVSEHUU\ 3L >0UH&AQR@ $YDLODEOI
>3RNXaDM SULVWXSD @

6 - 5XVVHO L 3 1RUYLJ 28 ¥YBderarZpoNdiuy arkjedndj ditefigeaciji, New
Jersey, Prentice Hall, 1995, pp. 31-46.

3 ODHV 28PMHWQL ALYRWAVXRWHD XKW R 8 B P XTarkmihitatiQnd
of the ACM, pp. 108-114, 11 1995.

P. Stone i M. Veloso, »A survey from a machine learning perspective, Autonomous
Robots,« Multiagent systems, pp. 345-383, 2000.

B. P. Gokulan i D. Sirinivasan, »Research Gate« >0UHAaQR@
https://www.researchgate.net/publication/226165258_An_Introduction_to_Multi-
$IHQWB6\VWHPV >3RNX&aDM SULVWXSD @

T. Sandholm,u 9L&HD JH QW Q Motfexav wigxup Idistribuiranoj umjetnoj inteligenciji,
1999, p. 204.

% ODWIODHYyXQDURGQR SRYrebRSIMme2QiM--QDNODGQLAWYR G
140-146.

60



7]

[4
8]

[4
9]
5
0]
[5
1]
5
2]
[5
3]
[5
4]
5
5]
[5
6]
5
7]
5
8]
[5
9]
[6
0]

1
[6
2]

) 6ROOLVK L - 6HPDQLN a:LOH\ ©
KWWSV RQOLQHOLEUDU\ ZLOH\ FRP GRL SGI
24 1 2021].

P. Pico-Valencia, J. A. Holgado-Terriza, D. Herrera-Sanchez i J. Sampietro, »Prema
internetu agenata: Analiza interneta stvari iz perspektive inteligencije i autonomije,«

Ingenieria e Investigacion, pp. 121-129, 4 2018.

sRaspberry Pi«[DJUH&QR@ $YDLODEOH KWWSV ZZZ UDVSE
2021].

263%'( © >0UHAQR@ $Y DL O DreaB.leadthatdsIo/en/lateStDeadine. html.
>3RNXabM SULVWXSD @

»XMPP,« > 0UHAQR@ $YDLODEOH KWWSV [PSS RUJ >3]
a2SHQ)LUH © ,JOQLWH UHDOWLPH >0

KWWSV ZZZ LJQLWHUHDOWLPH RUJ SURMHFWY RSHQ
a6SULQJ %RRW © 6SULQJ e 0 bifdsyQmRi@.io/pdédsispring=tDot.

>3RNXabM SULVWXSD @

aM4XHU\ © >0UHAQR@ $YDLODEOH KWWSV MTXHU\ F
2% RRWVWUDS © >0UHAQR@ $YDLODEOH KWWSV JHW}
a85HDFW-6 © > 0UHAQR@ $YDLODEOH KWWSV UHDFWN
@RFNHU © >0UHaQR@ $YDLODEOH KWWSV ZZZ GRFN
BBEXQWX © &DQQRQLFDO >0UHAQR@ S$WYHDUDBE OH3 RN
18 1 2021].

86RFNHW LR © >0UHAQR@ $YDLODEOH KWWSV VRFN
»AWS Lightsail,.« Amazon, >0UHAaQR@ $YDLODEOH KWWSYV
>3RNXabM SULVWXSD @

a'HELDQ © >0UHAQR@ $YDLODEOH KWWSV ZZZ GHEL

21JLQ[ © >0UHAQR@ $YDLODEOH KWWSV ZZZ2@ILQ]

61



[6
3]
[6
4]
[6
5]
[6
6]
[6
7]
[6
8]
[6
9
[7
0]
[7
1]

[7
2]

[7
3]
[7
4]

[7
5]

86ZDJJHU © >0UHAQR@ $YDLODEOH KWWSV VZDJJH!

d85DVSEHUU\ 3L 26 © >0UHAQR@ $YDLODEOH KWWSV
pristupa 24 1 2021].

a*LW © >0UHAQR@ 9JNWODYLPMEBR KIRMNXADM SULVWXSD

a%LWEXFNHW © $WODVVLDQ >0UHAQR@ $YDLODEOH
2021].

a63$"( * . © >0UH&AQR®@ $YDLODEOH -
PDV UHDGWKHGRFV LR HQ ODW stups2&-PE2HWP O >3 RN X
a64/LWH © >0UHAQR@ $YDLODEOH KWWSV ZZZ VTOLl
2021].

»Jinja2,« >0UHAaQR@ $YDLODEOH KWWSV MLQMD SD¢
pristupa 24 1 2021].

2&KDUW-6 © > 0UHAQR@ $YDLODEOH KWWSV ZZZ FKI

a*RRJOH ODSV $3, © >0UHAQR@
https://developers.google.com/maps/documentation/distance-PDWUL[ RYHUYL}
pristupa 24 1 2021].

N. Heath, »Inside the Raspberry Pi: The story of the $35 computer that changed the
ZRUOG © THFKUHSXEOLF >0
https://www.techrepublic.com/article/inside-the-raspberry-pi-the-story-of-the-35-
computer-that-changed-the-ZRUOG >3RNXaDM SULVWXSD (
»ENIAC + 3RYLMHVW SUYRJ UDpXQDOD © +\SHUD
https://hyperaxion.com/technology/eniac-first-computer/. [Pok XaDM SULVWXSD
»BM PC-JR i PC-$7 © 8QLYHUVLWj GHOOD 6YL]JJHUD ,WI
http://piermarcobarbe.github.io/informatics_history HCI_atelier_2015/html/hardware/ibm
SFMUBSFDWBKZ KWPO >3RNX&a4DM SULVWXSD @
O. Vermesan, P. Friess, P. Guillemin, S. Gusmeroli, H. Sundmaeker, A. Bassi, I. S. Jubert,
M. Mazura, M. Harrison, M. Eisenhauer i P. Doody, »IERC - European Research Cluster
RQ WKH ,QWHUQHW RI 7KLQJV © >0 U H & Q Ra@thingsY
UHVHDUFK HX SGI ,R7B&OXVWHUB6WUDWHILFB5HVHDL
1 2021].

62



[7 M. Wooldrige, »Pametan agent,« u 8YRG X Y LAaHD JH Q WesHSus3ex, Wdbhry
6] Wiley & Sons, LTD, 2002, p. 16.

Popis slika

SIKA L. ENIAC [43] .o 3
SIKA 2. IBM PC [44] oo 3
Slika 3. Arduine NANO KION.....ccooiieeeeeeeeeeeeeee 3
Slika 4. Raspberry Pi Zero WIFi........ouuuiiiii ittt 3
Slika 5. ArduiNO UNO [29] .euuiiii it e e e e et e e e e e e e e aa e e eeaes 11
Slika 6. Arduind LEONARDO [30]....ccceiieiiee et 11
Slika 7. ArduinOd NANO [B4] oo 11
Slika 8. Arduind MICRO [32]...ccc i 12
Slika 9. ArduiNO MEGA [33] i i 12
Slika 10. Arduino NANO 33 10T [33] cceieiiiiiieeeeee e 12
Slika 11. Arduino MKR WIiFi 2010 [35]..cccciiiiieiiieiieeee e 12
Slika 12. Arduino UNO WIiFi REV2 [36] ..cccceiiieeiiie ettt 12
Slika 13. Arduind MKR GSM 1400 [37].vcuvviuerereeeieeeereeeieesessesieeseseieseesessieseesessensssessensnsnnn. 12
Slika 14. Raspberry Pi L Mol At ... 14
Slika 15. Raspberry Pi L MOl Bt .........coiiiiiiiieie et 14
Slika 16. Raspberry Pi 2 MOAEI B ..........uoiiiiiieece et 14
Slika 17. Raspberry Pi 3 MOl At .......ueii et 14
Slika 18. Raspberry Pi3MOAEl B .........uuoiiiiiiiiiecies et 14
Slika 19. Raspberry Pi 3 MOl B+ .........ciiiiiiiiiies ettt 14
Slika 20. Raspberry Pi 4 MOAEI B ..........ooiiiiiiie et 14
Slika 21. RASPDEITY Pl ZEIO... ..ot e e e e 14
Slika 22. Raspherry Pi ZEero W ... et 14
SlKA 23, G S .. 23
SliKa 24. MAgNEIOMELAT........co oo 23
Slika 25. PasivNi iINfraCrVENi SENZOT ........cciiieiiiieeeiie et e e e e eee s 23
60LND 6HQ]RU XGDOMHQRVWL...XWUD]Y.XpQL............23
SIKA 27. SENZOT TOLACHE ..o e oo 23
Slika 28. SENZOr NAGIDA.........coo i 23
60LND A LU RN N R S 23




Slika 30. SENZON UBIZANJA.......cco oo 23

S 11 B J ST g V4o T gV o - Lol - NP 23

SlKA 32. SENZOT SI ... 24

SliKa 33, SENZON AOQINA ..o 24

Slika 34. ZasIon NA AOIN ........cooeeeieeeeee e 24

60OLND 6HQJRU UDJLQH MWHNXULQ.D. ..ot 24

60OLND 6HQJRU SURWRND. WHNXUOLQ.D. ...ccooiiieeeeeeieiiiiiiiiee e 24

60OLND 6HQJRU W.QD.ND..W.HNXDLQD. ..ot 24

Slika 38. Senzor KONCENLraCHE PliNA .......ciii e 24

Slika 39. Senzor za mjerenje osvjetljenja sa fotodiodom .........ccccooeviiiiiiiiiii 24

Slika 40. SENZOI tEMPETATUIE ... 24

Y 11 3= TR 5 R 1Y 100 o P 25

SIKA 42, SENZOT SHUJE.....ccc i e 25

SIiKa 43. SENZON NAPONE. ... i 25

Slika 44. Agent u SVOjO] OKONNI [BL] ..ccoeeeeieeeeeeeee e 28

60LND 2SUD NODVLILNDFLMD YLAHDJHQWQLK.V.XVW.D3D V RE]JLL
60OLND +LMHUDUKLMVND DUKLWHNWXUD. .Y.LAHDJHQWQRIRJ VXVWL
SliKa 47. "SUPEINOION" ... 32

60OLND .RDOLFLMD YLaAHDJHQWQ.RJ.V.XVW.D.Y.D...............33

60LND 2UJDQL]DFLMD YLAHDJHQW.Q.LK.V.XVWD.Y.D.X.WBHRRYLPD
Slika 50. ArhiteKtUra SUSTAVA ......ccoeeeeeeeeeeeee e 41

Slika 51. Web aplikacija - upravljanje agentima............cccoovviiiiiiiiieee e 42

Slika 52. Web aplikacija - Upravljanje servisnim centrima i uslugama ............cccccccvvveeeennn.. 42

Slika 53. OpenFire- ;033 SRVOXALMHOM.....c.coooiiiiiicie e 43

Slika 54. Klasa podataka agenNatal ..........ccceeeeiiieiiiiiiiiieeeeeeeeeee e e e e e e e e e 44

60LND BULPMHU SRGDWDN.D.NRM.L..V.H..4.D.O.M.X...D.J.HQ.\W.X5

60LND 3RPRUQD NODVD |D VSUHPDQMH.DNELMD..DJH@WD X GQH
Slika 57. Agent razvodne kutije - SRQDaD.QMD......oooiiiiii e, 46

Slika 58. Prikaz kretanja vrijednosti napona i struje koje prati agent razvodne kutije ............ 47

60LND ,.VMHREDNOLRGB SRQDADQMH |D pHNDQMH SRUXMND RG VW
60LND 6WDQMD NRQDPQRJ DXW.RRPDW.D..D.JHQW.D...X.UH¥BIM D
60LND SRpPHWQR L AHOMHQR..V.W.D.QMH..DJHQW.D..X.UH.y.BWM D

60LND 'HILQLUDQMH VWDQMD L SULMHQD.]D.X.NRQDPORP DXWR
Slika 63. Servisniagent- 3SR QD AaAD.Q.IM.D........oiiiiiiiii e 51

Slika 64. Docker datoteka za kreiranje slike Kontejnera...........cccoeeeeeeeieee 52

Slika 65. Servisniagent- 3ARQDaDQMH ]D SULKYDUDQMH SRUXND.BJHQDWD >
Slika 66. Agent aukciie- . RUDFL MHGQRNUDW.QR.J..SR.QD.AD.QMD........ 53

64



Slika 67. KomunikaciaaJHQDWD L LQWHUDNELMD..V..RNUX.aHQMHM
Slika 68. Servisniagent- '"HILQLFLMD SUHGORADND SRUXND.]JD.NBHXQLNDFL

Popis tablica

TaEOLFD 8VSRUHGED VSHFLILNDFE.LMD..5D.V.SEHUU\.3L..XI8HyDM D

65



Prilozi

Github repozitorij agenata -

https://github.com/daspicko/iot-mas-agents

2. Github repozitorij Web aplikacije admin - |https://github.com/daspicko/iot-mas-app-

admin

3. Github repozitorij Web aplikacije servisnih centara - |https://github.com/daspicko/iot-

mas-app-services

66



