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1. UVOD

3DPHQWD ]JUDGD HQJO 6PDUW EXLOGLQJ MH SURVWRUL
centralizirani sustav za upravljanje grijanjem, ventilacijom, rasvjetom i ostalim sustavima u zgradi.
&LOM RYDNYRJ XSUDYOMDQMD MH SIRogjetinDmbktodjahaGkadRivwW  E
SRYHUDWL HILNDVQRVW L LVNRULVWLYRVWWQHWIHK @ MH WD R
ALYRWD

Upravljanje pametnim zgradama, odnosno automatizacija zgrada, je primjer distribuiranih
UDpXQDOQLK VXWVOWDYD PUX & HOAMNWURQLPNLK XUHYyDMD NI
imajumoJXUQRVW PHYXVREQHPNRRPRLXOBpMEDWYX. VYH VXVWDY
NDNR EL QDGJOHGDOL L NRQWUROLUDOL PHKDQLpM#&ye VLIXU
zraka.[1]

1.1. Zadatak diplomskog rada

=DGDWDN RYRJ GLSORPVNRJ UDGD MH ELR SUXALWL SUHJOH
VXVWDYLPD X SDPHWQLP ]JJUDGDPD WH L]UDa@iLsdstavEz® NHW )
nadzor i upravljanje sustavima unutar.



2.32672-(0% 5-(a(1-%$

2.1. Siemens zPametni gradovi[2]

Pamentni gradovi (engBmart citie} je rMHaAaHQMH ]|D XSUDYOMDQMH SDPHW
PMHULOX .DGD WPR NIDAHIPRYREMOWD]OLPpLWLK ]JWDGEDG EA QWL

sustav za upravljanje.

2VQRYQD RGOLND RYRJ VXVWDYD MH XSUDYOMDQMH VWU
QDSUDYLWL UHEDODQV SRWURAQMH HOHNVBRIQIED & QB UWIW B
SRMHGLQLP ]JUDGD L ELOMHALWL SRWURAQMX ]D VYDNX ]JL

koliko je energije potrebno preusmijeriti na koju zgradu.

6LHPHQV MH YHU UD]JYLR RYDNDY VXVWDY WH MgviBlta R]1Q D\
koji RPRIX®RMH]LYDQMH YL&H UD]J]OLPpLWLK JJUDGD L VXVWDYL
GD VX VXVWDYL ]D |DawLWX RG SRADUD XSUDYOMDQMH Y
nadzor sada objedinjeni u jednu cjelinu, operaterD MH JQDWQR RODNAaDQ SRVLI
podatke imaju dostupne na jednom mjestu u stvarnom vremenu. Moraju se upoznati samo s
MHGQRP UDpXQDOQLP UMHAHQMHP ]D XSUDYOMDQMH VYLP \

Glavna odlika ovog sustavakemunikacijasustavaseleW ULpQLP DXWRPRELOLPD 6
DXWRPRELOH YL&A4H QH JOHGD VDPR NDR MR& MHGQRJ SRWL
.DR SULPMHU MH QDYHGQR VOMHGHUH 8MXWUR NDGD DXWR
VH QD PUH&X SKQIMWQMBEDWRMLK EDWHULMD DOL WR QH ]Q
HQHUJLMX $XWRPRELO VH PRAH SXQLWL SRYUHPHQR WLMH
bitno je samo da se napune do kraja radnog vremena. Tijekom radnog vremena tajistbéut
PRAH SRVOXaLWL L NDR L]YRU HOHNWULpPQH HQHUJLMH 5H
REODpPQR L VPDQML VH NROLpLQD HOHNWULPQH HQHUJLMH
PRJX LVSRUXpLWL 8 WRP VOXpD M HutdrHobiaxXkRakty Bi Xorkddhxido W X t
gubitke.

2.2. Intel tPametnezgrade ilnternet objekata [3]

InteFRYR UMHAHQMH |]D SDPHWQH ]J]JUDGH SR]QDWR SRG QD]L
(engl.Smart building with Internet of Thing®chnologies



Kako navode na svojim stranicama pametna zgrada je kao i pBmé&iX i D RGQRVQR SU
koem FHQWUDOQL UDpXQDOQL VXWudinst WRWjehjaR Ysiurtbst ND V Q
VNXSOMDQMHP SRGDWDND UD]JOLPpLWLK VHQ]JRU L DQDOL]JLU

ORJXUQRVWL NRMH QMLKRY VXVWDY LPD PRaAHPR SRGLMHO

sustavima izvan zgrade, te upravljanje i nadzor sustavima u zgradi.

.DR SULPMHUH SUYRJ XSUDYOMDQMD QDYRGH QDYLJDFLMX
pDUNLUDOLAWH ]J]JUDGH VXVWDY GHWHNWLUD SDPHWQL WHO
WH NRULVQLND SXWHP DSOLNDFLMH REDYMHADYD L SUHXVP
ULMHp R HOHNWULPQRP DXWR P RddbaddestaSiceHxXpuménd.ULW GH JD

Drugi primjer za upravljanje sustavima izvan zgrade je upravljanje sustav za navodnjavanje.

6 XVWDY WUHED RPRJXULWL RSWLPDOQX NROLPLQX YRGH
Analizom trenutne vremenske prognoze i onez® MHGHULK SDU VDWL VXVWDY
biti potrebno upaliti navodnjavanje ili ne.

Druga kategorija se odnosi na upravljanje unutar zgrade. Prilikom ulaska korisnika u zgradu,
VLIXUQRVQH NDPHUH ELOMHA&H QM H JRWjegdvedoRubnsntew baz) X W R |
RYODVWL L SUDYD SULVWXSD NRMH NRULVQLN LPD 3XWH
UDV S R U H G XatEeRulr §dh MeDkoje su prostorije slobodne za rad. Ukoliko korisnik ima
zakazan sastanak negdje u zgradi, aplikhkBi PX SULND]XMH YULMHPH L ORNDI
NRMLP PRAH VWLUL GR QDYHGHQRJ RGUHGLAWD

Sustav upravlja grijanfa, ventilacijom i rasvjetom unutar cijele zgrade, a svaki korisnik ima
PRIXUQRVW RFMHQMLYDQMD NROLNRWRUKXMREG QRMRIDNH YD X
QDpLQ GD VH RGDEHUH MHGQD RG SROQXYyHQH RSFLMH
]DGRY RO M DahipdatuiisM HOSUHQLVND 6XVWDY QD RVQRYX RYL
WHPSHUDWXUX NDNR EL jéawl BitEker@hktli RGJRYDUDOD &aHO

2.3. Esight Energy [4]

H6LJKW (QHUJ\ VX UD]YLOL UDpXQDOQR UMH&EHQMH SRG C(
.RULAWHQMHP QMLKRYRJ UMH&GHQMD RPRJXUXMH NRULVQLN
enegije.

6 XVWDY RPRJIJXUXMH YL]XDOL]DFLMX SULNXSOMHQLK SRGDW
istih (slika 1.1)
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Sl. 2.1 Primjer vizualizacije podataka

1HNL RG PRJXuULK SULND]D SRGDWDND VX WDEOLpPQL LOL .
YUHPHQVNRP SHULRGX &a4WR QDP RPRJXUXMH EU]J]R L MHGQR

$QDOL]D HOHNWULPQH HQHUJLMH NDNR RQD@IXYRGBHBRWPRR.
HOHNWULPQH HQHUJLMH NDR dWR VIO NQRWY RS D HRNMUUHRAQM

. RULVQLN LPD P&/jaxja@&naMgdERYy IDGDWL QDMYHUXDRANGMWQ X §
JD REDYLMHVWLWL DNR \Vrkh WRDJ X WQ RIV\E QRMW [ Y IONDR/ WD L K
QD RVQRYX WLK SRGDWDND L SRGDWDND R VWYDUQRM SRW
SURFMHQD EXGaAHWD SRWUHEQRJ ]D QDGROD]JHUH UD]JGREON

SUHPD QHNLP SURFMHQDPD NRUD&W HX@WH X RGIRV X VW D R &N

2.4. BuldinglQ [5]

Napredni sustava za upravljanje grijanjeventilacijom i klimatizacijord BuildingIQ je razvio
UDpXQDOQR UMHAHQMH SRG QD]LY R PN#3ww He&E IHFRQWLH i [ G H VD
napoznatijim (komercijalno dostupnim) sustavima za automatizaciju zgrade BA@building

automation system

12GQRV L]PHYyX UDG QHI[19]Stani¥d ZyQH VQDJH

2)DNWRU VH RSWHUHUHQMD L]JUDpXQDYD NDR RPMHU RVWYDUHQH SRWI
HOHNWURHQHUJHWVNL VXVWDY ENRPRSWWBHHYD@ XX POLNMVH.@R P QYLWPH RIS®
RSWHUHUHQMD PR&H SRVOXALWL NDR SRND]DWHOM L {2R|Rstydnia®) YRVWL S
3 HVAC (engl.Heating, ventilation and air conditioning

4



Sustav konstantno provjerava vremenske uvjete izvan zgrade, broj osoba u zgradi kao i cijenu
energetskih resursa. U ovisnestRG WLP SDUDPHWULPD UDGL NDONXODF
HILNDVQLML QDpLQ SRGHVLR SDUDPHWUH ]D UHJXOLUDQMH

vDWD 6DPR PDOH SURPMHQH WHPSHUDWXUH LOL WODND

60OLND QDP SULND]XMH JUDILpNL SULND] NDNR FLMHOL V.
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Prema nekim procjenansiandardnax aWHGD HQHUJLMH VH NUHUH RG GR
VOXpDMHYL NDGD MH WD XaWHGD ELOD pDN

.DNR EL VH RPRJXULOR aWR MHGQRVWDYQLMH XSUDYOMDQ!
se korisniku prikazuje status pojedine zgrade, kao i URIpPKAWHGD LOL JXELWDN ]C
60OLND SULND]XMH SULPMHU WDNYRJ VXpHOMD
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S.233ULPMHU JUDILPpNRJ VXpHOMD
%YURMHYL QD VOLFL SUHGVWDYOMDMX VOMHGHUH VWYDUL

(1) Pojedine zgrade i njihove obavijesti su pfdaQH UD]JOLpLWLP ERMDPL
korisnikuskrenulagpozornost na neka parametre koje treba provjeriti
2 ,PH WUHQXWQH JUXSH ]JUDGD NRMH VH SULND]XMX Q
(3 3BRGDFL VH PRJX ILOWULUDWL SR WUL UD]JOLpLWH ND
(4) *UDILpNL SULND] XaWHGK LODAMRGWNUNDK]|CGQRL 3F
SULND]DWL X REOLNX SRVWRWND NRML UH SULND]LYI
SURVMHPpQD SRWUR&AQMD LOL NDR SRVWRWDN XaWH:
(5) 7UL UD]OLpLWD QDpPpLQD SULND]D SRGDWDND
(a) U obliku kvadrata tsvaki kvadrat predstavlja jednu zgradu i prikazuje podatke
za nju
(b) 7D EOL p Q tdeddljrijinvikhz podataka
(c) *UDILpNL+zSHWDPMQLML SULND] SRGDWDND PRJX
YLaAH UD]J]OLpLWLK ]JJUDGD QD LVWRP JUDIX
(6) BN XS QL S Wk kKeloHakrami grupu zgrada
(7)) 3BRMHGLQDpPQL SULND] X4WHGH ]D VYDNX ]JUDGX
8 3URVMHpPQD XaWHGD ]D IDGQMLK NDOHQGDUVNLK GL
(99 3ULND] XawWHGD QD GQHYQRM ED]L ]D IDGQMLK GDQ
(10) 2EDYLMHVWL VH JHQHULUDMX X WUHQXWNX NDGD
koji zahteva procjenu i akciju korisnika
(11) 2EDYLMHVWL VX SRGLMHOMHQH £é&eno,uipogorerjj WH U D
QDUDQpDVWR N tddwhopQH SRJUHANH
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3.1. Java

Java je objektno orijentirani programski jezik koji su razvili Jamesi@pdPatrick Naughton i
GUXJL LQAHQMHUL X WYUWFL 6XQ OLFURV\VWHPV 5D]YRM

objavljena u studenom 1995.

9HOLND SUHGQRVW X RGQRVX QD YHULQX GRWDGDaQMLK SL
Javi mogu izvodi bez preinaka na svim operativnim sustavima za kagstojeJava Virtualni

Strojevi engl.JVM - Java Virtual Maching -DYD MH MHGDQ RG QDMNRULaAWHAQ
SBURFMHQH L L]YMH&UD R EURMX NRULVQLNDBNUHUX VH RG J

.DNR EL VH N{G NRML QDSLaxX SURJ@RPRARLD K DYWRMN HWNH \S R\
je prvo prevesti u format zvdaytcode 3 U HY Ry H Q Navhdatdteké/uclBssdBtoteke. Takve
datoteke se mogl ]YUADYDWL XQXWDU -DYD 9LUWXDOQLK 6WURMH Y

Ukoliko se Java koristi za razvoj mobilnih aplikacija za Android operacijski sustav, onda se

koristi ART virtualni stroj. ART je zamijenio Dalvik koji se koristio prije njega, ali je ART
SREROM&DR SHWINBEPDK) VHDPBWN{G MH PRJXUH SLVDWL X ELO
WDNR QD SULPMHU QD :LQGRZV RSHU DNdidpdtiV NdRepatrx dok DY X V
MH QD 81,; EDJLUDQLP RSHUDFLMYV NilliPnaviad & D M Y REIHRRVIBX G H |
potUHEQL DODWL L ELEOLRWHNH NRMH VHDOBI®A]|H X -DYD UD
Development Kjt Neovisnostlave o operacijskom sustawgdnosnglatformi na kojoj se izvodi
SURJUDP SURL]OD]L L] pLQMHQLFH GD -DY DjsdidsudteMor® QHPD
LIYRGL 3URJUDP VH L]JYU&ADYD XQXWIRE+Jdv¥Runtiinée UAQRJ RNU.

Environmenk
8 RYRP GLSORPVNRP UDGX -DYD SURJUDPVNL MH]JLN MH NRL
Android aplikacije i aplikacije koja je pokrenuta nddR/ SEHUU\ 3L XUHyDMX

3.2. Internet stranica

3.2.1.Apache Shiro

$SDFKH 6KLUR MH VQD&DQ L ODJDQ ]D NRULAWHQMH -DYI
DXWHQWLILNDFLMX DXWRUL]DFLMX NULSWRJUDILMX L XSU
ULMHpL PRMYRQDF &LMHOL RNYLU MH GL]DMQLUDQ NDNR

7



RVSRVREOMDYDQMH VLIXUQRVWL QD LOQWHUQHW VWUDQLFI
sustavd7].

protected AuthenticationInfo

doGetAuthenticationinfo (AuthenticationToken token ) throws
AuthenticationException {
UsernamePasswordToken upat = (UsernamePasswordToken ) token ;
AppUser appUser = appUserManager . getByUsername (upat . getUsername ());
if (appUser != null && appUser .isActive () {
Authenticationinfo authinfo = new
SimpleAuthenticationinfo (appUser , appUser . getPassword (), getName());
if  ( simpleCredentialsMatcher . doCredentialsMatch (token
authinfo 1)) {
log . debug ( "Successfull login: " + appUser . getUsername ());
return  authinfo ;
}
}
throw new AuthenticationException ("Invalid username/p assword
combination!" ),
}
Sl. 3.1 Autentifikacija korisnika
protected  AuthorizationIinfo doGetAuthorizationinfo ( PrincipalCollection

principals ) {

Set <String > roles = new HashSet <>();
Set <org . apache . shiro . authz . Permission > permissions = new
HashSet <>();

Collection  <AppUser > principalsList =
principals . byType ( AppUser . class );

for (AppUser appUser : principalsList ) {
Role role = appUser . getRole ();
if (role !'= null ) {
roles . add(role . getName());
for ( Permission permission . role . getPermissions () {

permissions . add( new
WildcardPermission ( permission . getValue ()));

}
}
}
SimpleAuthorizationinfo info = new SimpleAuthorizationinfo (roles );
info . setRoles (roles );
info . setObjectPermissions ( permissions );

return info ;

Sl. 3.2 Autorizacija korisnika



60OLND L SULND]XMX QDpLQ QD NRML MH PRJXUH SRVW

prilikom prijave na internet stranicu.

3.2.2.HTML5

HTML je akronim zeHyper Text Markup Languago je jezik kojim opisujemo internstranicu,

RGQRVQR VOXAL QDP ]D LJUDGX VWUDQLFH +70/ QH PRAHPR
RSLVQL MH]JLN NRML QDP VOXaL ]D RSLVLYDQMH VWUXNW X!
LOQWHUQHW SUHJOHGQLNX QD NRM[BQDpLQ WUHED SULND]D\

HTML5 je prva nova revizija standarda od HTML 4.01, koji je izdan 1999. Nastao je u suradnji
sa WHATWG engl.Web Hypertext Application Technology Working Gnalyy3C (engl.World
Wide Web Consortiumn

SvakiH70/ GRNXPHQW VDVWRML VH RG RVQRYQLK JUDYHYQLK
SRPHWNX VYDNRJ +70/ GRNXPHQWDDHU (R DaéynteM [Type MH
Declaration,slika 3.3

<IDOCTYPE html>

SI.3.3 HTMLS5 deklaracija (DTD)

Nakon toga slijedi elemerhtml> NRMLP VH R]QDpDYD SRpHWDNhtid®/ GRN X
dokumenta se mogu nalaztiead>i <body> HOHPHQWL 8QXWDU WDNYH GHNO
DWULEXWL L HOHPHQWL L[-aSkabl WhekR GoQ@ lekemiergNIRPM.HF DR R RQ X G D
HTML5. Prema9] +70/ VWDQGDUG RPRJIJXUXMH NRULaAWHQMH QRY
SULND] JUDILPNLK HOHPHQDWD +70/ QDP GRQRVL EURMQ
XHTM/ [ QLVX LPDOL NDR 8WR MH PRIJXUQRVW UHSURGXNFL
Flasha ili Microsoftovog Silvelighta[10]. Neki od novododanih elemenata<dooter>, <nav>

te<header> RQL QDP RPRIXUIQAMNXNLIIOBMERBULpPNLK<&ORNRY>D SULF
Popis neki novoGRGDQLK HOHPHQDWD NRMH SRGUAaDYD +70/ SULN

Tab 31 Novi HTML5elementi

<article> | pODQDN

<audio> | standard za sviranje audio datoteka

<aside> VDGUaADM NRML VH QDOD]L SR
<canvas> | pPRGUXpMH XQXWDU NRMH MH P
<details> | GRGDWQH SRGDWNH NRMH NR




<dialog> | blok ili prozor sa dijalogom
<figure> | VD P RV W D Qipdtracije, Gijagranislike...)
<footer> | donji dio dokumenta ili dijela stranice
<header> | gornji dio dokumenta ili dijela stranice
<mark> | RJQDpHQL WHNVW

<nav> poveznice navigacije

<progress>| napredak zadatka

<section> | dio dokumenta

<video> | standard za prikazivanje video datoteka

8 NRPELQDFLML VD &66 +70/ MH YUOR PRUDQ DODW NRN
odzivnih (engl.responsivg stranica. Ovo je jedna od velikih prednosti HTML5 u odnosu na
njegove prethodnike s obziromdajeza MHAHQD VYH YHUD SRVMHUHQRVW L
XUHYyDMD RGQRVQR SDshanpidpiik WHOHIRQD HQJO

3.2.3.CSS3

CSS, akronim z&ascading Style SheetsMH VWLOVNL MH]LN NRopisiameH Q ]D
internetskih stranic&rvotno su u HTML ubacivani elementi za definiciju prezentacije, na primjer

<font> HOHPHQW .DNR MH GRAOR GR UD]JYRMD LQWHUQHWD L ¢
MH XRpHQD SRWUDED ]D VWLOVNLP MH]JLNRP && bdnosnal +70/
WUHEDOR MH VPLVOLWL QDpPpLQ NDNR UH VH RGUDGLWL REOLI
NRULVWLPR &66 'UXJLP ULMHPpLPD VWLO GHIKRPLXDHYXNR A

sam izgled i raspored stranijddl].

A&66 3 SUHGVWDYOMD WUHUX LQDpPLFX RYRJ MH]JLND 7DNRY
VYH VSHFLILNDFLMH ELOH GHILQLUDQH X MHGQX FMHOLQX

se nazivaju moduliS obziromnaovak X SRGMHOX UD]JOLpPpLWL PRGXOL VH C
UDJYRMD OR&HPR L]JGYRMLWL QHNH RG pH&aUH NRdlettayy HQLK
animacije (englanimation3, pozadine i obrubi (engbackground and bordeystransformacije

(engl. transform3, prijelazi (engl.transitiong, itd [12].

&66 RPRJXUDYD GRGDYDQMH GLQDPLPpNLK L GHNRUDWLYQ
PRGXOH QDP RPRJXUXMH ODN&H GRGDYDQMH e@R Yikdhjel XQNF
NRPSOLFLUDQLK NRGRYD 7DNRYyHU QDP RPRJXUXMH NRULAV
rubovi, animacije i razni prjielazZNRML VX SULMH |[DKWMHYDOL NRULaAWHQNMW
NDR aWR VX -DYD6FULSW M4XHU\
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3.2.4.Ajax, JavaScript, jQuery

-DYD6FULSW MH VNULSWQL SURJUDPVNL MH]JLN NRML VH L]
1DSUDYOMHQ MH GD EXGH VOLpPpDQ -DYL ]JERJ ODNaHJ NRUL
JavaScript u kombinaciji s Ajax (ehg\synchronous JavaScript and XML(WHKQLNRP RPRJX
LQWHUQHW VWUDQLFDPD NRPXQLNDFLMX VD VHUYHUVNL
interaktiLY QLM RP L ODNaAaRE. K&d pisaniaeBcHpDj&kidom nazisa skripta.

M4XHU\ MH PDOD -DYD6FULSW ELEOLRWHND NRMD QDP RP
HOHPHQWLPD +70/ GRNXPHQWD 7DNRYHU QDP GDMH PRJIXC
SUHOD]DN PLAD SUHNR H ONHRPUHLGIWBKaKNDED 48RRI KdrhLInikacija

sa serverskim programom.

Slika 3.4 QDP SULND]XMH SULPMHU M4XHU\ NRGD ]D XSUDYOM

elementa u tablici.

$( "td" ). hover (
function () {
$( this ). addClass ( "hover" );
}, function () {
$( this ). removeClass ( "hover" );
}
);

Sl. 3.4 Primjer jQuery koda

Ajax, akronim zaAsynchronous JavaScript and XMadnosno asinkroni JavaScript i XML.
.RULVWHUL $MD[ ]D XVSRVWDYOMDQMH NRPXQLNDFLMH VD \
LOWHUSUHWLUD YX RIMHLQ/H) RMAWX ORVE® WH ] X O W D WD RRSYUIDW XQ/DHD
korisniku nije vidliva komXQLNDFLMD V SRVOXALWHOMHP
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$. ajax (url , {
data : {
roomToChange : this .id ,
state : checkState
3
success : function (data , textStatus , jgXHR) {
if (data === "SUCCESS") {
if ($('#successMessage' ). is (":visible" ) |
return

$( #successMessage' ). show();
setTimeout ( function 0 {
$( '#successMessage' ). hide ();

12 );
}
else if (data === "ERROR") {
if ($('#errorMessage’ ). is ("visible" ) |
return
}

$( '#errorMessage' ). show();
setTimeout ( function 0 {
checkBoxld . prop ("checked"
I checkBoxld . prop ( "checked" ));
$( ‘#errorMessage' ). hide ();
h );

D

Sl. 3.5 Primjer Ajax koda

Slika 3.5nam prikazuje jednostavan primjer jQuaigx() metode Prije slanja zahtjeva na server
GRKYDUHQL VX @aHOMHQL gR{izfedi, uivdddatak ddiés¥ ba BdjurSHddati
A4DOMX 8 VOXpDMX XVSMHYQRDYDQIM D HRGOWHEDGRIHRIU LV Q
RGIJRYDUDMXUOD SRUXND

3.2.5. Thymeleaf

ThymHOHDI MH GRGDWDN ]D XSUDYOMDQMH ;0/ ;+70/ L +70/ ¢
DSOLNDFLMD OR&H VH NRULVWLWL SULOLNRP UD]JYRMD -DY
DOL L YDQ QMHJD ,PD EROMH UDJUDYHQX SIRGIWANX VB NROU
XQXWDU LQWHUQHW DSOLNDFLMH DOL LPD PRIXUQRVW REL
QH NRULVWL XQXWDU LQWHUQHW RNUXAHQMD 2YDM GRGD
okvira (Spring Framework[14].
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<table>
<thead>
<tr>
<th thitext="#{msgs.headers.name}" >Name</th>
<th thitext= "#{msgs.headers.price}" >Price </th>
</tr>
</thead>
<tbody>
<tr th:each= "prod : ${allProducts}" >
<td thitext= "${prod.name}"  >Oranges </td>
<td thitext= "${#numbers.formatDecimal(prod.price,1,2)}" >0.99 </td>
</tr>
</tbody>
</table>

S.36 BULPMHU 7K\POHDI SUHGORAND

Slika 3.6 nam prikazuje primjer Thymelea U H G ONFRRAMNLD U H Q D PITRLbLtAbDcLUD W L
5HGRYL WH WD E OL F Hst¥®dalitt-Marlinbléikeje @ heétvabalProducts

3.3. Android aplikacija

3.3.1.Android operacijski sustav

*RRIJOH $QGURLG MH SUYL RSHUDFLMVNL VXViMe) MethbokPREL O
UDpXQDOD *RriRl<aHilnZ Yerzija ovog operacijskog sustava se pojavilavebm

mjesecu 2008. godine. Verzije 1.0 i 1.1 nisu imale kodno ime pod kojim su izdane. Prva verzija
koja ima kodno ime je Android 1.5 odnosi#o& X S F .[xAdHja stabilna verzija koju su objavili

je Android 6.0 AODUVKP PBP R Z3

$QGURLG SODWIRUPD MH QUDLODHRINMQPD]IIY X¥HRUPEPOVORQL
WHOHIRQD NRML UDEH ' JUDPNXKNXNOWIMLEXFWHPHOMHQRIQ I
VSHFLILNDFLML 2PRJXUXMH UHSURGXFLUDQMH YHOLNRJ E
DSOLNDFLMD SLVDQD X -DYD SURJUDPVNRP MWriuamdStr@pD $Q G
te oni koriste ART VituD QL 6 WURM a@aWR MH YHUO VSRPHQXWR X SRJOD

3.3.2.Android aplikacije

Android aplikacije su pisandava SURJUDPVNLP MH]LNRP .{G VH SRPRuX
RN U X & H QSDR +3diwd@ Development kjprevodi u Android paket (engAPK +Android

packag¢ 3DNHW X VHEL VDGUAL VYH GRGDWQH ELEOLRWHNH
DSOLNDFLMH Q16X @drdrold Mplikadijdide Bastoji od upravitaktivnostma (engl.

Activity managey, upravitelj obavijestima (engNotification managey, prikaza (englViews,

upravitelj resursima (engResource managersS U X & D3Nidh@ridlLcontent providers
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$NWLYQRVW SUHGVWDYOMD MHGDQ SULND] |DV@de@Dz¥D NRL
VWYDUDQMH FMHORYLWH DSOLNDFLMH DNWLYQRVWL VX PH

2VLP NRPSRPHQWL NRMH VX JRUH QDY H G kegukseReMUBNDD SO L N
ELWL DQLPDFLMH VOLNH DXGLR GDW Rytu{.\Slka 3. TgriRadGe NR UL
PRJXiUH UHVXUVH NRML VH PRJX QDOD]LWL X DQGURLG DSC
WUHEDMX ELWL UDVSRUHVHQL

drawable-v21
drawable
layout

menu
mipmap-hdpi
mipmap-mdpi
mipmap-xhdpi
mipmap-xxhdpi
mipmap-xxxhdpi
values-v21
values-w320dp

values

S.L37 0RJXuUL UHVXUVL $QGURLG DSOLNDFLMH

ODQLIHVW GDWG& WM RWQPRY@EH SRGDWNH R DSOLNDFLML .DF
NRPSRQHQWL WH PeRiSXi@&WNRMD DIS@INDFLMD PRUD ]DWUD!
PR&H SULKYDWLWL LOL RGELWL 7X VX GHILGUigba) Baziv. VYR M
Slika 3.8 SULND]XMH L]JOHGD PDQLIHVWD MHGQRVWDYQH DSOL
PLWDQMH NRQW[DANDWD L] LPHQLND
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<manifest  xmins:android

="http://schemas.android.com/apk/res/android

package ="com.example.android.basiccontactables"

android:versionCode
android:versionName

<uses - permission
<l --
<permission

<application
android:allowBackup
android:icon ="@d
android:label
android:theme
<activity
android:name
android:label

android:launchMode

<meta - data

android:name
android:resource

<intent - filter>
<action
</intent
<intent - filter>
<action
<category
</intent
</activity>
</application>
</manifest>

android:name
Min/target SDK versions (<uses
android:name

="1"
=1.0" >

="android.permission.READ_CONTACTS"
- sdk>) managed by build.gradle

="android" ></permission>

="true"
rawable/ic_launcher"

="@string/app_name"
="@style/Theme.Sample" >

="com.example.android.basiccontactables.MainActivity"
="@string/app_name"
="singleTop" >

="android.app.searchable"
="@xml/searchable" />

android:name ="android.intent.action.SEARCH"

- filter>

="android.intent.action.MAIN" />
="android.intent.category. LAUNCHER"

android:name
android:name

- filter>

/>

/>

>

/>

SI. 3.8 Jednostavnmanifest
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4.5%y81%/1, 6867$9 =$ 1$'=25 , 835$9/-$1-(

8 VNORSX RYRJ GLSORPVNRJ UDGD UD]JYLMHQ MH MHGQR\
RPRJIJXULWL QDG]J]RU L XSUDYOMDQMH SRMHGLQLP VWDQRYL
PDNHWD JJUEGW NBMDNCHDQD QH&A&WR NDVQLMH X RYRP UDG.
GLMHOD DSOLNDFLMD NRMD VH QDOD]JL QD VHUYHUX DSOL
VH YUGL NRQWUROD WH DSOLNDFLMD NR Mia RdritroluQnuisfD O L U L

zgrade.

41. 3BRpHWQL ]DKWMHYL

Web aplikacija se nalazi na serveru s operacijskim sustavom Ubuntu 15.10. Prije samog
SUHEDFLYDQMD DSOLNDFLMH QD VHUYHU L SRNUHWDQMD

uvjeta:

X Intstalirati Oracle dva 8
X Instalirati Apache Tomcat 8

X Instalirati PostgreSQL bazu podataka

4.1.1.Instalacija Oracle Java 8

.DNR EL LQVWDOLUDOL 2UDFOH -DYD QD VHUYHU SRWUHEQC

$ sudo adehptrepository ppa:webupd8team/java
$ sudo appet update

$ sudo apiget install oraclgava8installer

Sl. 4.1 Instalacija Oracle Java 8

16



1DNRQ GRYU&G&HQH LQVWDODFLMH SRWUHEQR MH SRWYUGLW

root@Smartbuilding:~$ javarersion

javaversion "1.8.0_77"
Java(TM) SE Runtime Environment (build 1.8.0-b03)

Java HotSpot(TM) 68Bit Server VM (build 25.7703, mixed mode)

Sl. 4.2 Potvrda instalacije

4.1.2.Instalacija ApacheTomcat 8

Prije pokretanja instalacije za Apache Tomcat 8, potrebno je promijeniti trenutni direktorij na

serveru.

root@Smartbuilding:~$ cd /opt

Sl. 4.3 Promjena direktorija

=DWLP WUHEDPR GRKYDWLWL WDU J] GDWRWHNX VD VOMHC

root@Smartbuilding:~$ wget http://ftp.carnet.hr/misc/apache/tomcat/torac
8/v8.0.33/bin/apach®®mcat8.0.33.tar.gz

Sl. 4.5 Preuzimanje datoteke Apache Tomcat 8.0.33

root@Smartbuilding:~$ tazxvf apache¢omcat8.0.33.tar.gz

Sl. 4.4 Raspakiravanje datoteke

1IDNRQ aWR VPR SUHX]J]HOL GDWRWHNX LVWX MH SRWUHEQR

PokretanjgprethodneQDUHGEH QDSUDYLW UH QRYL Gand&#NWRULM SR
.DNR EL VL RODN&DOL SRVDR SRWUHEQR MH QDSUDYLWL SI
VOXpDMX UH WR ELWL LL}®P RBNVADBDWKWRPFDW 3
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root@Smartbuilding:~$ Irs /opt/apach¢#omcat8.0.33 /opt/tomcat

SL46 6WYDUDQMH YH]H L]JPHYyX GLUHNW
4.1.3.Instalacija PostgreSQL

,QVWDODFLMX 3RVWJUHG64/ EDJH SRGDWDND PRaAaHPR QDSUD

root@Smartbuilding:~$ sudo aget install postgresgilient

Sl.4.7 Instaliranje PostgreSQL baze
1DNRQ GRYUaH VpdrBoro@Wapgiavai bdvadwketisnika i novu bazu podataka.

postgres=# CREATE USER m2stanic WITH PASSWORD 'm2stanic’;
CREATE ROLE
postgres=# CREATE DATABASE smartbuilding WITH OWNER m2stanic;

CREATE DATABASE

Sl. 4.8 Kreiranje korisnika i baze

3RNUHWDQMHP RYLK @ SBHR EdntjsvPria kb Yelpattedrimadovoljiti prije

pokretanja aplikacije.

4.2. Internet aplikacija

Web aplikacija se sastoji od 2 dijela. Prvi dioipgormacijski dio kojemmogu pristupiti svi
korisnici. Drugi dio aplikacije je administracijski dio. Za pristapom dijelu stranie potrebna je

prijava korisnika(slika 4.9.
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SMART BUILDING

nicko ime
Smart building
testApt1
+ Upravijanje rasvjetom u stanu

« Dodavanje novih korisnika

EX ] zzverime =

SI. 4.9 Prijava korisnika

4.2.1.Informacijski dio

Slika 4.10 prikazuje javaNRQWUROHU NRML MH ]DGXA&HQ ]D SULND]LY
javnom dijelu aplikacije. A3XEOLF&RQ W& R QalaiiU 3 u paketu
AKU P VWDQLF VPDUAMBKIQEVQIOZEEPQRWODELMD R]QDpDYD
JDYUGYWNRULVQINFRWML] DK VXIE M hH89Q@ . B7514428080/smartbuildirig/

@SIf4j

@cController

@RequestMapping ({ /" })

public  class PublicController {

SI1.4.10 Javni kontroler

Slika 411 prikazuje metoduA L Q G H[.3 DW KEvisnosti sto se proslijedi kao vrijednost
MenuOptionSDUDPHWUD NRQWUROHU UH NRULVQLND SUHXVPMHL
QLAWBURWHMHYHMQRHGQRVW RYRJ SDUDPHWUD RWYRULW Gt
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@RequestMapping (/" )
public  String indexPage (Model model , HttpServletRequest request ,

RedirectAttributes ra , @RequestParam(required = false ) MenuOption
menuOption ) {
if (menuOption == null || menuOption . equals ( MenuOption . HOMP

return  “redirect:/home” ;

else if (menuOption . equals ( MenuOption . HOW
return  "redirect:/how" :

else if ( menuOption . equals ( MenuOption . CONTACY))
return  “redirect:/kontakt" ;

return  "public/home” ;

Sl.4.11indexPage metoda

Na javnomdijelu aplikacije su dostupne 3 stranice. Korisnik pristupa dostupnim stranicama preko

navigacije koja je prikazana na vrhu stranice (slika 4.12)

Sl.4.12 Navigacija

Slika4.13 prikazuje HTML kod koji je potrebno napisati kako bi se navedena navigacija prikazala

korisniku
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<ul class ="nav navbar - nav" >
<li>
<a th:href=  "@{/(menuOption="HOME")}" >
<i class ="fafa -homefa -3x" aria -hidden= "true"
style ="color:white" ><[i>
BRpPHWQD
</a>
</li>
<li>
<a th:href=  "@{/(menuOption="HOW")}" >
<i class ="fafa -questionfa -3x" aria -hidden= "true"
style ="color:white" ><[i>
Kako radi
</a>
</li>
<li>
<a th:href=" "@{/(menuOption="CONTACT"}" >
<i class ="fafa -envelope -ofa -3x" aria -hidden= "true"
style ="color:white" ></i>
Kontakt
</a>
</li>
</ul>

SI.413 +70/ N{G ]D QDYLJDFLMX

.DR &4WR YLGLPR L] VOLNH N R U L #WMKQ IRkakbHI ZeKodddriaH D1 R
NRPXQLNDFLMD L]PHyX VXpHOMD NRMH MH YLGOMLYR NRU
VOXpDMX -DYD NRQWUROHUX VOLND APMI>SABRWICRWHHQD

PvaVWUDQLFD NRMRM NRMHV®2#dmdaadd vsHU MHVXISUDW NR RSL\

pametna zgrada (slika 411

Pocetna stranica

Sto je to pametna zgrada?

Pamenta zgrada (engl. Smart building) je prostorija za Zivot koja ima neki automatizirani | centralizirani sustav za upravljanje grijanjem, ventilacijom,
rasvjetom i ostalim sustavima u zgradi. Cilj ovakveg upravljanja je povecati ugednost beravka stanara u pejedini prosterijama, kao i povecati efikasnost i

iskoristivost energije u samoj zgradi. Samim time to znaéi smanjenje trodkova Zivota.

SL414 3BRpHWQD VWUDQLFD
Drugastranicaj R SLVY NDNR VDPD DSOLNDFLMD UDGL WH QD NRML
Android aplikacije i RaspberryPi aplikacije.
7UHUD VWUDQLFD MH NRQWDNW | Rrobif &dmihiGtidteru NtRakldeVI)KaF L P F

4.15 prikazuje izgleda kontakt forme, a slika 4fdrtkazuje G LR N§ ontrolax koji je
]DGXaHQ VDmal @bagjestd adininistratoru stranic&Za slanje emalD MH NRULA&W

ADYDODLO $3,3
21



Kontakt

Elektrotehnig ki fakultet Osijek

Kneza Trpimira 2B

31000 Osijek

Hrvatska

tel: +385 (0) 31 224600

fax: +385 (0) 31 224605

e-mail: m2stanic @etfos hr. etf@etfos _hr
website: 89.107 57.144:8080/smartbuilding/

Pitanje

Polja oznacena sa * moraju biti popunjena

Ime i prezime

1

Telefon

m]

Email *
]

Pitanje *

Sl.4.16 Kontakt forma

final MimeMessage mimeMessage = this . mailSender . createMimeMessage ();
final  MimeMessageHelper message =
new MimeMessageHelper ( mimeMessage, true , "UTF-8"); [/

true = multipart

message . setSubject  ("Pitanje korisnika sa smartbuilding" ;

InternetAddress fromAddress = new InternetAddress (emailSenderAddress
emailSenderName );

message . setFrom (fromAddress );

message . setTo ( questionRecipients split ()" );

SpringWebContext ctx = new SpringWebContext (request , response ,
request . getServletContext (), Locale .getDefault (), new HashMap<>(),
applicationContext );

ctx . setVariable  ("fullName" , questionForm . fullName );

ctx . setVariable  ("phoneNo" , questionForm . phoneNo);

ctx . setVariable ("email" , questionForm .email );

ctx . setVariable  ('question” , questionForm . question );

final String htmIContent = templateEngine . process ('"email/user -
question” , ctx );

message . setText (htmlContent , true ); //true =isHtml

mailSender . send ( mimeMessage);

ra . addFlashAttribute ("flashMsg" , 'RELOL VPR 9B&EMDQMH 2GJIRYH
biti poslan na email adresu koju ste upisali. Hvala!" );

return  "redirect:/kontakt" :

Sl.4.15 Slanje emaila
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4.2.2.Administracijski dio

BULVWXS VWUDQLFDPD QD DGPLQLVWUDFLMVNRP GLMHOX N
LOL MH SUL W& R WRWMPRR BMWHIFDL M DneNeRiUdzvKe Eqriddr da prijavu
korisnika je prikazana slikom 4.9.

8 VYUKX RJpridt@ph [ath@nitixcijskim stranicanfd R U & Ap&tke Shirapoglavlje
3.2.1)

IDNRQ SULVWXSD DGPLQLVWUDFL Mgl Roptole deMiee Xi SthRUJ LV QL
Postoje dvaUD]OLPpLWD Q D prLj@tEndtid@miidlaR gajld pr@njenom stan@ UHNLGD p D

se pala ili gase svjetla (slikal7?).

Jednostavno upravljanje stanom
Dnevna soba
Kuhinja
Kupaonica
Spavaca soba

Hodnik

Sl.4.17 Jednostavno upravljanje

SURPMHQRP YULMHGQRVWL SRMHGLQRJ SUHNLGDpD SR]LYD
NRQWUROHURP NRML RGUDYyXMH aHOMHQL ]DGDWDN VOLND
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$. ajax (url , {
data : {
roomToChange : this .id ,
state : checkState

2
success : function (data , textStatus , jgXHR) {
if (data === "SUCCESS") ({
if ($(#successMessage' ). is ("visible" ) A
return

$( #successMessage' ). show();
setTimeout ( function 0 {
$( '#successMessage' ). hide ();

}, 3000);
}
else if (data === "ERROR") {
if ($('#errorMessage' ). is (“:visible" ) {
return
}

$( '#errorMessage’ ). show();
setTimeout ( function 0 {
checkBoxld . prop ("checked"
I checkBoxId . prop ( "checked" ));
$( '#errorMessage' ). hide ();
},  3000);

D

Sl.4.18 Ajax metoda

‘'UXJL QDpLQ MH DXWRPDWL]JLUDQR XSUDYOMDQMH *GMH VH
.RULVQLN ELUD ]D NRMX SURVWRULMX UH |]DGDWDN YULMHG
JDAHQMH VYMHWOD |]D NRMH GDQH MdikaMiBGL WH X NRMH Y

Napredno upravljanje stanom

‘ Dne b Akcija: ®) Upalisyjetlo () Ugasi svjetlo
Kuhinja Vrijedi za dane: Ponedjeljak Utorak Srijeda Ceturtak Petak Subota Nedjelja
Kupaonica Odaberi vrijeme:
Sp. ba
Spremi
Hodnik

Sl.4.19 Napredno upravljanje
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NaNRQWUROHUX ]DGXaHQRP |D GRGDYDQMH QRY LKOk®DX W R P D

VH RQHPRJIXULQAR WIRKG DXNBRWDBAYOEGH SXWD VOLND

List <ApartmentCronJob > apartmentCronJobs =
apartmentManager . getApartmentCronJobsForRoom (apartment , roomToChange);

boolean cronJobEqual = false
boolean dayListSameSize = false ;
for ( ApartmentCronJob apartmentCronJob . apartmentCronJobs ) {
cronJobEqual = false
dayListSameSize = false
if (apartmentCronJob . getDays (). size () == checkedDays . size ())
dayListSameSize = true ;
else
dayListSameSize = false

if (dayListSameSize ){
if (apartmentCronJob . getAction (). equals (action ) &&
apartmentCronJob . getTime (). equals (time ) &&
apartmentCronJob . getDays (). containsAll  (checkedDays )) {

cronJobEqual = true ;
break ;
}
}
else {
cronJobEqual = false ;
}

}
if (cronJobEqual )

return "CRONEXISTS",
else {
ApartmentCronJob apartmentCronJob = new ApartmentCronJob ();
apartmentCronJob . setApartment ( apartment );
apartmentCronJob . setRoom (roomToChange );
apartmentCronJob . setAction (action );
apartmentCronJob . setDays ( checkedDays );
apartmentCronJob . setTime (time );
apartmentManager . save (apartmentCronJob );
return  "SUCCESSS

SlI.4.20 Provjera automatiziranih akcija

1DNRQ GRGDYDQMD DXWRPDWL]JLUDQLK DNFLMD LVWH UH NR

stranici pod nazivorA$ X WRPDW L] L UDMYYHBNBIRWHY W U D Q L RavigatieP R & H
koja se nalazi s lijeve strane stranice, slika 4.21ikBm pregleda liste kreiranih akcija, korisniku
MH RPRIJXUHQR EULVDQMH VYDNH DNFLMH SRMHGLQDpPQR
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Upravljanje stanom

B Poruke (0)

[ Upute za koristenje

Sl.4.21 Navigacija

S8NROLNR MH SULMDYOMHQL NRULVQLN DGPLXIpVWEBEBWRU VW
SULMDYH MH SUHJOHG DNWLYQRVWL NRULVQLND DSOLNDFL
svaki stan u zgradi i korisnike koji imaju otvoren profil za upravljanje stanom, te vrijeme njihove

zadnje prijave na stranici.

U navigaciji administratorslH VWUDQLFH GRVWXSQD MIRMRGHEEGQD RS
RPRIXINRPXQLNDFLMD L]PHYyX DGPLQLVWUDWRUD DSOLNDFL

Nova poruka
Poruke -

Primljene Poslane

Vrijeme Prima Maslov

20.04.2016 12:28 ADMIN test msg oS

S1.4.22 Poruke

4.3. Android aplikacija
U ovom poglavjuMH GDQ SUHJOHG NRULAWHQLK dplRagifR ikl O L NR
MRa &WQERL VOLNH NUDMQMHJI L]JJOHGD DSOLNDFLMH $QC

jednostavno upravljanje rasvjetom, dodavanje automatiziranih zadataka, prapledijistovo

brisanje.
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4.3.1.Realizacija Android aplikacije

BULVWXS DSOLNDFLML QLMH PRJXU XNROLNRI MERWLY&HLN Y
prijavu se koriste isti podaci s kojinsapristupa Internet aplikaciji.

w iOr @ F gl #000] 07:05

Smartbuilding

Username

Password (optional)

SIGN IN

Sl. 4.23 Prijava korisnika

Slika 4.23 prikazuje izgled aktivnosti za prijavu korisnika na Android aplikaciji. Ova aktivnost

ima jako jednostavan dizajn, sastoji se samo od dva polja u koja korisnik treba upisati svoje

NR ULV QL [okifkulte s& pritiskom na guniBign In" RVWYDUXMH YH]D V SRVO?’
RG QMHJD SULPD RGJRYDUDMXUL RGJRYRU .DNR $QGURLG C
upravljanje sesijama (endgbessioly ovaj dio funkcionalnosti je napravljen kK@ WHQMHP GLMH

postavki (englShared Preferencgs

8 VOXpDMX XVSMH&EAQH SULMDYH DSOLNDFLMD Jav&RnipO XaLW
Object Notatioh WLS SRGDWND X NRMHP VH QDOD]H SRGDFL R NJ
prezime,stf) X NRMHP aLYL L VO .RULVQLN MH ]JDWLP SUHXVPMF
V O X Syl ayoutActivity."
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@ F . #00] 07:06

= Jednostavno upravljanje

Kuhinja
Kupaonica i)

Spavaca soba

Hodnik i)

Detektiranje pokreta .

< O O

Sl.4.24 Jednostavno upravljanje

60OLND SULND]XMH L]JJOHG JODYQH DNWLYQRVWL JGM
XSUDYOMDQMD VWDQRP .DNR EL VR RRRIKQ L OIX FEEHax G Pyl
swith NRML LPDMX GYD PRJXUD VWDQMB). XSDOMHQR L XJD&H

View . OnClickListener clicks = new View . OnClickListener 0 {
@Override
public  void onClick (Viewv ) {
int id = v.getld ();
Switchsw = (Switch ) findViewByld (id );
switch  (id ) {
case R id . switchl :
ApartmentManager . changeRoomState ( sw,
getApplicationContext (), apartmentld , "living_room" , Sw. isChecked ());
break ;

case
int  thumbColor ;
if (sw. isChecked ()){

thumbColor = Color . argb ( , , , );
sw. setChecked (true );

}else {
thumbColor = Color . argb ( , , , );

sw. setChecked (false );

sw. getThumbDrawable (). setColorFilter (thumbColor ,
PorterDuff . Mode. MULTIPLY);
ApartmentManager . changeRoomState (sw,
getApplicationContext (), apartmentld , "motionDetection" , Sw. isChecked ());
break ;
}

S..425K{G ]D VOX&aDp HQJO &OLFN/LVWF
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6OLND SULND]XMH GLR NRGD Ndtekel k&jiUréagird WalphomjshD V O X

YULMHGQRVWL SRMHGLQRJ SUHNLGDpPD L] JODYQH DNWLYQF
VH @8DOMH QD SRVOXALWHOMVNX VWUDQX WH VH YULAL REL

.RULVQLNX MH GRVWXSDQ L GUXXanQiRdgnm426XSUDYOMDQMD N

e @ 2 4 #000] 07:06

= Napredno upravljanje

Prostorija Dnevna soba v

Akcija O Upali svjetlo O Ugasi svjetlo

Dan [C] Ponedjeljak [[] Petak
[] utorak [] subota
|:| Srijeda D Nedjelja
[] Getvrtak

Vrijeme . TR

SPREMI

Sl.4.26 Napredno upravljanje

2YGMH LPD PRIXUQRVW GRGDYDQMD D¥W Ribddabd wijergel K D N
.RULVQLN PRaH L]DEUDWL ]D NRMX SURVWRULMX YULMHGL F
XJDVLWL VYMHWOR ]D NRMH GDQH X WMHGQX YULMHGL L
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432..RPXQLNDFLMD V SRVOXaLWHOMHP

.DNR EL VH RVWYDULOD NRPXQLNDFLMD V SRV @3adtTask OMH P
[18] 2QL QDP RPRJXiUXMX SRYH]JLYDQMH QD ,QWHUQHW L VOD

List <NameValuePair > postParameters = new ArrayList <>();

postParameters . add( new BasicNameValuePair ( "apartmentld”

String . valueOf (apartmentld )));

postParameters . add( new BasicNameValuePair ("roomToChange" , roomToChange));
postParameters . add( new BasicNameValuePair ("state” , String . valueOf (state )));

httppost . setEntity  ( new UrlEncodedFormEntity ( postParameters ));

/I Execute HTTP Post Request

HttpResponse response = httpclient . execute ( httppost );
statusCode = response . getStatusLine (). getStatusCode ();
if (statusCode == HttpStatus .SC_OK
{

HttpEntity entity = response . getEntity ();

InputStream is = entity . getContent ();

apartmentLayout = ParseResponse . iStream_to_String (is);
}
else {

return false ;

}

SI.427 .{G ]D NRPXQLNDFLMX V SRVOXaLW

Slika 4.27 nam prikazuje jedan od primjé&syncTaska gdje se prema aplikaciji koja se nalazi na
SRVOXALWHOMX aDOMX S Rap@tmentR), MakojLHbRstdril wiladDogabramna M H p
akcija foomToChange WH NRMD DNFLMiteV H DRI REDRYRUAGLV ISRV O X 3
QDP +WWS6WDWXV NRG DNR MH DN F L MtipSaws OKtat@mitio] Y Ua H
stanje prostorija unutar stana (odnosno koja svjetla su ufialie® NRMD XJDaHQD 2 (
SRV O XaL WJIsONoBkY, AlikadA28% i 4.28b.

a) @RequestMapping (value = "/apartmentLayout/editSimple” , method =

RequestMethod . POST produces = MediaType . APPLICATION_JSON_VALUE
@ResponseBody

b) return  new ResponseEntity <>( apartmentLayout , HttpStatus . OK);

SI.L4282GJRYRU VD SRVOXAaLWHOMD

6YL RVWDOL ]DKWMHYL NRML VH @aDOMX SUHPD SRVOXaLW
VOXpDMHYLPASYNATAIRVDPWHWOQH UD]J]OLND X SDitkh® kopWRLELD NRM
ADOMH.]DKWMHY

30



4.4. RaspberryPi aplikacija

8 RYRP SRIJODYOMX GDQ MH SUHJOHG NRULAWHQLK NRGRYI
QD 5DVSEHUU\3L XUHYyDMX 7H SUHJOHG SRpHWQLK ]DKWM]|

aplikacijamogla pokrenuti.

441.3RpHWQL |]DKWMHYL

3ULMH SUYRJ SRNUHWDQMD DSOLNDFLMH SRWNRHNEIQR tMHH VH
SRNUHQXWL DSOLNDFLMD 7R PRAHPR XpLQLWL SRNUHWDQN

ssh-keygen -trsa -b4096 -C "your_email@example.com"

SL429 *HQHULUDQMH 66+ NOMXDpD
=DWLP MH SRWUHEQR SRBEXHOQDMNR. EAOWHH GBIt NQMXp NRSLUD

nalazi internet aplikacija i1 baza.
ssh- copy- id root@89.107.57.144

SI.430 . RSLUDQMH 66+ NOMXDpD

$SOLNDFLML NRMDWSEBBNWBHIXUGBIDMX SRWUHEQR MH RPRJ.
VH QDOD]L QD SRVOXaLWHOMH WH MH V WRJD SULMH VDPR
SUHPD SRVOXALWHOMX 7R PRAHPR XpLQLWL QD VOMHGHUL
ssh -19995:localhost:5432 root@89.107.57.144

Sl.4.31 Otvaranje SSH tunela
8NROLNR VX VYL SULMDaQML NRUDFL XVSMHEQR L]YHGHQL

sudo java - jar Smartbuilding -1.0.jar

Sl.4.32 Pokretanje aplikacije
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4.4.2.Realizacija RaspberryPi aplikacije

SRNUDWDQMHP DSOLNDFLMH NRULAWHQMHP @arunkeddaH SULI
Prilikom prvog pokretanja aplikacije sva se svjetla u maketi ugasi, odnosno vrijednost svih GPIO
(engl.Generalpurpose input/outpyipinovaNRML VH NRULVWH VH SRVWDYOMD

private static void initPinStates (HashMap<Long, HashMap<String , Pin >>
apartmentGpios  ){
final GpioController gpio = GpioFactory . getinstance ();
for (HashMap<String , Pin > stringPinHashMap . apartmentGpios . values ())
{
for (Pinpin . stringPinHashMap . values ()) {
final GpioPinDigitalOutput p =
gpio . provisionDigitalOutputPin (pin, "init" , PinState .LOW,
gpio . unprovisionPin (p);
}
}
gpio . shutdown ();
}

SL4333RVWDYOMDQMH SLQRYD QD ORJL|
1IDNRQ WRJD VH SR NRukhalble PNRWRRGWD MHLSMHILQLUDQR SHULRC

VHNXQGH 1D RYDM QDpPLQ VH VYDNH VHNXQGH YUaL SURYM
kojaugDaHQD X VYLP VWDQRYLPD VOLND

Runnable apartments = new Runnable () {
@Override
public  void run () {

MakeConnection . getApartments ( apartmentGpios );
}
3

ScheduledExecutorService executorApartment =
Executors . newScheduledThreadPool ( 1);
executorApartment . scheduleAtFixedRate (‘apartments

, TimeUnit . SECONDS
Sl. 4.34 Pokretanje Runnable metode

.DR @4WR YLGLPR L] VOLN Hpozivanfa Runablshirefdde/ pobivwh Bd metoda

getApartmentsz MakeConnectioklase. Unutar nje se uspostavlja veza s bazom koja se nalazi na
SRVOXaLWHOMX
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https://www.google.hr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjL9cWYldDNAhVM2hoKHV52CjUQFggbMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FGeneral-purpose_input%2Foutput&usg=AFQjCNGVE4hMTxXurCDMveE4uxJtGvD2fA&sig2=_McEYkDcx7cls2w7nXO0-g

60OLND QDP SULND]XMH GLR MWgZem. |D XVSRWDYOMDQMH Y

Class . forName ( "org.postgresgl.Driver" );
¢ = DriverManager
. getConnection  ("jdbc: postgresql://127.0.0.1:9995/smartbuilding

"m2stanic” "m2stanic" );
c. setAutoCommit (false );

stmt = c. createStatement  ();

String select = "select * from apartment_layout;"

Sl.4.35 Uspostavljanje veze s bazom

1DNRQ 3WR VH GRKYDWH SRGDFL ]D VYH VWDQRYH L VWDQM
D NRMD XJDAHQD @r&EksRbBorY KaseEBomRIG

private static void processRoom ( Pin pinToChange boolean action ){
final GpioController gpio = GpioFactory . getlnstance ();
PinState wantedState = null ;
/Ito get room and action we need
if (action )
wantedState = PinState . HIGH,;
else
wantedState = PinState . LOW
GpioPinDigitalOutput p = gpio . provisionDigitalOutputPin ( pinToChange );

PinState currentPinState

System . out . printin  (
current state: "
wantedState . getName ());
if (! currentPinState

p. setState

+ currentPinState

= p. getState ();
"MANUAL | pin: "
. getName ()

. equals (wantedState ))

(wantedState );

+ pinToChange . getName() + "
+ ", wanted state: " +

gpio . shutdown ();
gpio . unprovisionPin

(p);

Sl.4.36 processRoom metoda

8 RYRM PHWRGL VH ]D VYDNX SURVWRULMX SURYM#&DYD ¢
WUHQXWQLP VWDQMHP $NR VX RYD GYD VWDQMD MHGQDND
VWDQMD UD]JOLNXMX *3,2 SLQ UH VH SRVWDYLWL QD aHOMHC

=D RYX DSOLNDFLMX QLMH UD]YLMHQ QLNDNDY REI@és JUDIL
nikakav oblik direNWQH LQWHUDNFLMH NRULVQLND V DSOLNDFLMRP
QDOD]L QD SRVOXALWHOMX QD QDpLQ SULND]DQ VOLNRP
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5. IZRADA MAKETE

=D SRWUHEH RYRJ GLSORPVNRJ UDGD QDSUDY OMHQR RRJID
demonstrirati sustav koji je razvie@ DNHWD MH LJUDYyHQD X PMHULOX

Maketa zgrade se sastoji od 3 stana, svaki od njih ima 5 prostorija. Dimenzije stana i raspored

prostorija su prikazane slikom 5.1.

— Fevma soba
1}

SI.5.1 Dimenzije stana

Dimenzije makete i izgled prvog kata su prikazani slikom 5.2.

415mm

150mm

2553mm 553mm

150mm

SI.5.2 Dimenzije prvog kata
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8 VWDQRYLPD NRML VH QDOD]H QD SUYRP NDWX RPRJXUHQD
svjetlima unutar stana. Dok je u stanu na drugom katu implementirana i opcija detekcije pokreta.
8 WX VYUKX MH NRIRBGIWHQ VHQ]RU

Slika 5.3 predstavlja 3model prvog kata zgrade.

S1.5.3 3D model

SI.54 3RpHWDN LJUDGH PDNHWH
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SI.5.5 Prvi kat

Na slici 5.6 vidimo goteu maketu s vidljivim senzorom za detekciju pokreta koji se koristi u stanu

na drugom katu.

SI.L56 'RYU&GHQD PDNHWD
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6. =$./-8y8$.

*ODYQL FLOM RYRJ UDGD ELOR MH SURXpLWL SRVWRMHUD
2GQRVQR SURXpLWL a4WR MH WR SDPHWQD ]JUDGD WH NRM|
PRJOD VYUVWDWL X RYX NDW H J RekiloMiX jedh@stawipdHpsogvasiktid) H E D
UMH&GAHQMD 8 WX VYUKX QDSUDYOMHQD MH LQWHUQHW VWU
RaspberryPi.

3ULMH VDPH DQDOL]JH L REMDAQMHQMD SRMHGLQLK NRGRYD
danMH NUDWDN RVYUW QD WHKQRORJLMH NRMH VX NRULA&WH
M4XHU\ L $MD[ 7DNRVHU MiHQR E M DENDMWGIHD B LLE COLYRDV HNNDHR N R M
LJUDGH SURJUDPVNRJ UMHAHQMD 3KWQ®DNKRMOYDGH \&U R HU
QD SRVOX4LWHOMX QLMH ELOR PRJXiUH RWYRULWL SRUWRY
RPRJIJXULWL YDQMVNL SULVWXS ED]JL WH VH L] WRJ UD]JORJD
XUHYyDMX SUYDWRWBBNWKQHO SUHPD SRVOXALWHOMX

2YDM VXVWDY MH PRIJXUH GRGDWQR SURAGLULYDWL L SRYHUI
brigu o broju preostalih GPIO pinova na RaspberryPi. Ukoliko postoji potreba za dodatnim
SLQRYLPD PRJXUH MH XGRHGDW LL SRANGWMYQULWL VHULMVNX NRF
5DVSEHUU\3L 2YLP UMHAHQMHP EL VH VPDQMLOD SRX]GDQ
MHGQD WRpND X NRMRM EL PRJOR GRuUL GR NYDUD
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654(7$.

Cilj diplomskog rada je izrada makeeJ UDGH L VWYDUDQMH MHGQRVWDYQ
QDG]J]RU L XSUDYOMDQMH VXVWDYLPD XQXWDU JJUDGH 2SL\
(VLIKW (QHUJ\ L %XLOGLQJ,4 3UDNWLpPpQL GLR UDGD VH

aplikacije, R& SEHUU\3L DSOLNDFLMH WH VDPH PDNHWH 3ULMH D
]D UHDOL]DFLMX SRMHGLQH NRPSRQHQWH SUDNWLPQRJ GLM
primjenu je imao programski jezik Java. Prilikom analize realizacije WakpQRJ GLMHOD
QDYHGHQL VX SRpHWQL |IDKWMHYL WH VX SRVHEQR DQDOL]
$QGURLG DSOLNDFLMH L 5DVSEHUU\3L DSOLNDFLMH 3ULOR:
Tijekom obrade stvaranjamake®eULORAHQL VX RGJRYDUDMXuUL ' PRGHOL

.OMXpQH ULMHpL $QGURLG LQWHUQHWVND VWUDQLFD 5DV

ABSTRACT

Smart building

The point of the this thesis was the production of a model building and the rebicsimple
computer system for controling and managing the systems within the building. Existing solutions,
such as EsightEnergy and BuildinglQ, were described. Practical part of the thesis consists of a
web-page, Android application, RaspberryPi apgiicn and the model building. Before the
analysis, technologies for the individual components of the practical part were covered. Of all the
covered technologies, Java programming language had the largest application. While analyzing
the practical parthe inital requirements were given, along with specific analysis of the Internet
application, Android application and RaspberryPi application. Appropriate codes were given along
with screenshots they describe. While covering the creation of the modehguddrresponding

3D models and pictures of the finished product were attached.

Key words: Android, welpage, RaspberryPi, smdntilding, model
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a,92723,6

ODWR 6WDQLU MH URYHQ SRpHWNR®ADNXJIJRGEHEQH ]DYUADYL
X 2VLMHNX QDNRQ pHJD VH LVWH WH JRGLQH XSLVXMH QD

MH QD QHNROLNR PHYyXQDURGQLK SURMHNDWD 8 UD]J]GREONMN
PHYXQDURGWHRPWVISURSSR]QDMPR .RSDpNL 5LW L 1HXVLHGOH
sudjeluje na projektu Europski parlament mladih Hrvatske, trodnevna simulacija rada europskog

SDUODPHQWD 8 NRORYR]X MH ELR pODQ SURMHNWD (¢
mladiKk X PMHVQRM SROLWLRFUADYD SRGIGCEH SORPVNL VWXGLN
DNDGHPVNL QD]JLY 3BUYRVWXSQLN LQaHQMHU UDpXQDUVWYD
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