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Ckpahenmuriie

CKPAREHMLUE

OSI
OHM
OMB
OSM
API
IP
JSON

MQTT

HTML
CSS

- OBLO Script Interpreter, amukarmja y OBLO cuctemy

- OBLO Home Manager, amnmukamuja y OBLO cuctemy

- OBLO Message Broker, ammikanuja y OBLO cucremy

- OBLO System Manager, amuukaruja y OBLO cucremy

- Application Programming Interface, amiukamnmrona nmporpaMcka cupera

- Internet Protocol, npoTtokos MpexHOT ciioja

- JavaScript Object Notation, cuHTakca 3a CKIAUINTCHE U Pa3MjeHY
nojaTaka

- Message Queuing Discovery Protocol, mpotoko:n 3a pa3mjeHy mojaraka
0 MPUHIMIY 00jaBe/MpeTiaTe

- HyperText Markup Language, je3uk HaMjembeH onucy BeO cTpaHuIa

- Cascading Style Sheets, jesuk dhopmaTupama momohy Kor ce neduHmIIe

n3rijaca CJICMCHarTa BeO CTpaHULC



VBon

1.VYBOA

Y HOBHje BpHjeMe JONUIO je 10 cBe Beher pa3Boja koHIenta nametHux kyha. Konment
nameTHe Kyhe rmpeacraBiba 00jekaT y KOMe jeZJaH CHCTEM BPIIH KOHTPOJTY HaJl CBUM €JIEKTPHYHIM
ypehajuma kako 6u ce moBehao koMQop, CUTYpHOCT U eHepreTcka epukacHOCT 00jeKkTa. Jenan o
takBux cucrema je u OBLO cuctem. [lepudepuu ypehaju cy moBesaHu y jeJUHCTBEH CUCTEM
naMeTHe kyhe mpeko IeHTpaiHe KOHTpoJHe jemuuuile (eHr. gateway). Ypehaju ce mpema
(YHKIIMOHATHOCTH MOTY TIOJUJEIMTH Ha CEH30pCKe M akTyaTopcke. DYyHKIHOHAIHOCT
ceH30pckux ypehaja je orpaHuueHa Ha AETEKIH]y oApeheHux mapamerapa y OKpyXemy (HIp.
TeMIeparype, MOKpeTa, BIaXXHOCT Kao M CEH30pH KOHTaKTa BpaTta / mpo3opa). AKTyaTOpCKH
ypehaju ce Mory KOHTPOJIMCATH, T€ Kao Pe3yJITaT MOT'Y IPOMH]EHUTH CTambe, Tj. U3BPIIABATH HEKY
aKmujy (HIp. CBjeTa, MPEKUIa4l ca MOTCHIIMOMETapoM, "mamMeTHe" YTUYHUIIEC UTH.). JeaHa oa
kapakrepuctuka OBLO cucrema je na naje yBua y TpeHYTHY NMOTPOIIHY NPUKIbYUIEeHUX ypehaja.

VY oBOM pany ommcaHa je peaju3alyja jeJHOI pjeliemha BeO KIMjeHTCKe aluldKaluje 3a
npahewme mnpocjeyHe noTpourmke ypehaja koju cy moezanun y OBLO cucremy. Pjememe je
peaTr30BaHO y mporpaMckoM jesuky JavaScript, koje je npeko OSI okpyxkema yBezano y OBLO
CUCTEM, a PYHKIIMOHAIHOCT 10j€IMHUX KOMIIOHEHTH j€ UMILIEMEHTHPaHa Y IPOTPaMCKOM JE€3UKY
C++.

Pan je mogjesbeH Ha cefaM MorjiaBiba. Y JPyrom MOrJaBJby Cy OMUCAHE TEOPHjCKE OCHOBE
noTpeOHe 3a pa3yMHjeBamke caMor MpojekTa, Mehy kojuma je u kpatak ormmc OBLO cucrema. Y
HapeJHUM TOIJIaBbUMa je 00jallbeH MPUCTYI pjellielhy MPOojeKTa Kao U MPOrpaMCcKO pjelieHne

CBUX JIOTMYKUX I[jeJInHA Koje ra unHe. Ha kpajy cy mpuka3aHu pe3yiTaTd paja came aruidKaluje.
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2. Teopujcke oCHOBe

Teopujcke OCHOBE Jajy KpaTak Mperje]l CUCTeMa, CITpera U MPOTOKOJIa Ha KOje Ce pjeleHhe
ocnama. HaBenene cy ocHoBHe kapakrepuctuke OBLO cucrema ca akmenrom Ha OS| pa3BojHO

OKPYKCH:C.

2.1 OBLO cuctemM

Tpenyrna apxurexktypa OBLO cucrema je mpukasana Ha ciauuu 2.1, Ha Kojoj cy
NpeJCTaB/bEHE IIIaBHE KOMIIOHEHTE cucTeMa. To cy:
e Ilenrpanna koHTpoJHa jeauHuna (enrin. Gateway)
e Cepsuc y obmaky (euri. Cloud)
e MoOuHa anmKamnmja
[Tepudepun ypehaju cy mnpexko pa3IUUUTHUX MPOTOKOJA TOBE3aHU ca IEHTPATHOM

JEAMHHUIIOM KOja je TIOBe3aHa ca MOOWJIHUM KJIMjEHTHMa U CEPBHCOM Y O0JIaKy MPEKO MPEKHOT

pyrepa.
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Cnuxa 2.1 Apxumexmypa OBLO cucmema

2.1.1 LleHTpanHa KOHTpPOJIHa jeauHMLUa

[lenTpanHa KOHTPOJIHA jeIMHUIIA MPEACTaBJba TTaBHY KOMIIOHEHTY CHUCTEMa Tj. ,,MO3aK*
cucrema. OBaj ypehaj pjemasa mpoGiem HeyHupopMHOcTH nepudepHux ypehaja, y cmmciy
KOMYHHKAIIMOHUX MTPOTOKOJIA KOjJHMa OHU KOMYHUITUPA]y. CITyKH 32 ayTeHTUKAIIN]Y, XKYPHPAHE
TpeHyTHEe KOH(pHUTypaIyje, CKIANIITeHhe U 00paay Mmojaaraka MPUKYIJBEHUX ca ypehaja, ciame
oOaBelTema KOPUCHUKY O cTambuMa ypehaja. Takohe, yBoau HanpeaHH]jy JOTUKY y CUCTEM, Kao
ITO Cy OMIIHje Jia ce ypehaju rpynuily no 3oHaMma o kyhu, pa3imuuTuM cripaToBUMa 1 codama,
Kao 1 MoryhHOCTH Kpenpama ClieHa U aKliija y kojuma ypehaju yuectByjy. [lomro cy nepudepuu
ypehaju y cucteMy of pa3IUuUTUX MPOU3Bohada, OHU KOPUCTE Pa3InIUTE OCKUIHE MPOTOKOJIS
32 KOMYHHKAIIHM]y ca IIEHTPATHOM jeaunuiioM: 3urou (enri. ZigBee), 3usejs (enrn. Z-Wave) u IP.
CBaka KOHTpOJHA jeJMHMIIA MMa jeAWHCTBEHHM HICHTHU(UKAIHMOHU Opoj 3a KOjU ce IMOBe3yje

KOpPHUCHHWYKH HAJIOT.

2.1.2 CepBuc y obnaky

Y 3aBHCHOCTH 0J1 TOTa JIa JIM CE KJIMJEHT HaJIa3! Y JJOKAJIHO] MPEXKH Y KOjOj j€ MPEXKHU PYyTEP
WM Ha YJa/beHO] JIOKAIMjH, HEroBa KOMYHHUKAIMja ca ICHTPATHOM jEeAMHUIIOM ce 00aBJba
JUPEKTHO WJIM TIPEKO cepBuca y oOiaky. OOiak je KOHCTAaHTHO IIOBE3aH ca IIEHTPATHOM

JEAMHHUIIOM U JIOCTYMAH je Kpo3 KIMjEeHTCKY BeO arIMKalujy Ha HMHTEPHETY OJlakje je Takohe
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Moryh Tiperyies; ¥ KOHTpoJia CBUX IIEHTPATHUX JeIMHUIIA HA KOHKPETHOM HaJjory, Kao u ypehaja
noBe3aHux Ha mux. O0IaK MOXe KOPUCTHTH aIMUHUCTPATOp 3a IMPOBjepy CTaTyca CHCTEMA,
yIpaBibamke 0a3amMa KOPUCHHUKA, AKYPHPAHE MPOTPAMCKE MOAPIIKE KA0 U y1aJbeHy AMjarHOCTHKY

U MOJAPUIKY KOpHCHHUIIMMA.

2.1.3 KnujeHTcke annukauuje

Knujentcka amnmukanuja cioykd Kao KOpHCHMYKa crpera cuctema. IloBesyje ce ca
[EHTPAJTHOM jEJUHUIIOM IOCPEACTBOM CEpBHCA y OOJIaKy MM IPEKO JIOKaTHe Mpexe. Tama
KOPHCHMK MOX€ Ja BHJAM HIOpP. JHUCTYy JOCTYHHUX ypehaja, kao u wuHpopManuje o
¢yHkumoHaaHocTHMa TUX ypehaja, Moxke ympaBipaTH ypehajuma WHIMBHIYAITHO WA

KOHTPOJIMCATH Ipyny ypehaja uctor tuna (HOp. yrnajiu CBe CHjaIuLe).

2.2 ApxuTeKTypa nporpaMcke noapLuke LeHTpasiHe jeauHuue

[Iporpamcka nmojpika EeHTpalHe jJeJUHULIE je [10/]jeJbeHa Ha YeTHPH allJIuKaluje:

e OBLO Home Manager - 3amyxeH 3a OTKpPHBAamE, MOHUTOPHUHT U KOHTPOIY
nameTHux ypehaja

e OBLO Message Broker - ymnpasiba cBoM koMmyHuKanujom rnpeko MQTT mpoTokouia,
yKbydyjyhu kxomyHukanujy wmelhy ammkanujama Ha camoMm ypebhajy, kao u
KOMYHHKAIIH]y ca MOOWJIHAM KIIMjEHTUMa H CEPBUCOM Y O0JIaKy

e OBLO System Manager - anctpaxyje (GyHKIMOHAJHOCTH 3aBUCHE O] IuaTdopme
(kommonenTe (u3muke apxurekrype, SDK miatdopme, axypupame MporpaMcke
TIOJIPIIIKE ¥ JP.) U TIPATH paJl OCTAINX alUTMKAIHja Y CHCTEMY

e OBLO Script Interpreter - mpyxa OKpyKembe 3a IMHUCAalme MMaMETHE JIOTHKE Y
JavaScript mporpamckoMm je3uky, ca Beh o00e30ujeleHOM KOMyHHMKAIHjOM ca

OCTAJIMM KOMITIOHCHTaMa INpOorpaMCKe ImoApIuKe I_ICHTpaJ'IHCjeI[I/IHI/II_Ie

OBLO Message Broker

OBLO
Script
Interpreter

OBLO System Manager

Gateway SDK

OBLO
Home Manager

Cnuxa 2.2 Ilpoepamcka noopwxa yenmpanne jeOunuye
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[Tporpamcka moapika Koja ce u3BpliaBa Ha IEHTPAITHO] JEIUHUIIA Takohe Mopa J1a MpyKu
U KOHTPOJIy M anCTpakiyjy (YHKIMOHATHOCTH CTPHUKTHO BE3aHHX 3a IUIaTGopMy Ha KO0jOj ce

U3BpILaBa (yrnpasibambe JU0J0M, paheme MpUTHUCKa Ha JyrMe, IPUCYTHOCT MPEXKHOT Kadiia).

2.2.1 OSI(OBLO Script Interpreter)

OSI je mpuMapHO HACTAO KA0 OKPYKEHE 3a TECTUPAE, Ca IUIAHOM J1a yOp3a pa3Boj U IpyKu
HayuH 3a ayroMarcko Tectupame OBLO cucrema. OSI je mynTumiatdopMmcka armivkaiuja, ca
JavaScript kao nmpumapHuM je3ukoM. JavaScript je uzabpan 300r mEHE paclpOCTPalEHOCTH H
ACHMHXPOHOCTH KOjy mnpyka. DYHKIMOHAIHOCTH y OBOM CHCTEMY NPYXKajy KOMIIOHCHTE 3BaHE
koHTpoaepu. OS| TpenytHO mocjeayje 4 kourposnepa: Communication, JavaScript, Discovery u
WebServer. 3a JavaScript unteprnperep je uzabpan Duktape, koju je ES/ES.1 xoMnatubuian ca
JnjenmuMUYHOM ToapiikoM 3a E6. IberoB rimaBHM HemocTaTak IPEICTaBJba HEMOCTOjabe
Mexanu3ma acuHxpoHoctr. Kako je OBLO cuctem mpema nu3ajHy aCHHXPOH, JOJIaTaH CIIOj je
HEONXOJaH Kako O ce ymoTmyHwIe (pyHKIMOHATHOCTH HHTEprperepa. 300r Tora je aojaaT

MEXaHH3aM aCHHXPOHOCTH IIO3HAT Kao “‘event loop”.

Browser

JS Web APIs

heap stack DOM (document)

Ajax (XMLHitpRequest)

setTimeout

event loop

callback
queue

Cnuka 2.3 Uzeneo ,,event loop ** mexanuzma [6]
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Cnpera ka ¢yHkuuoHaaHoctuma koje npyxka OSl jecy makern. OHM Cy yIJIaBHOM Yy
JTUPEKTHO] crpe3n ca “event loop” mexanusmom, jep BehnHa (GYHKIMOHATHOCTH 3aXTjeBa
KOMYHHUKAIM]y ca JPYrUM JHjeIOBHMa CUCTEMa WK Iyxy oOpany. Heku o makera cy: Timer,

Logger, OBLO, WebServer, Shared preferences.
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3. KoHuyenT pjewsera

3.1 Onwuc npobnema

[ToTpeOHO je UMIUIEMEHTUPATH aITMKaLH]y 3a Ipahemne MOTPOLIBE eIEKTPUUHE EHEPrHje y
OBLO cucremy y okpyxemy OSI ammukanuje. OSI je morpebHo mpuinaroanTy Tako na je moryhe
BEeroBo m3BpiraBame Ha OBLO 1eHTpanHoj jequHHIM, a 3aTUM MUMILIEMEHTHPATH aruTUKAIH]y
Koja he OpUHYTH O MOTPOIIKH EIEKTPUYHE SHEepruje KopucHuKa. Takole, moTpeOHO je mpaTuTu
notpouy ypehaja koju ob6asjemrasajy OBLO cucrem o TM nmpomjeHama, kao U 00e301jeIuTH
U3pavyyHaBame MOTPOIIHE HA OCHOBY KOPHCHHYKOT YHOca 3a ypehaje Koju To He ToapkaBajy.
JonaTtHo, Tpebano OM MpyXUTH WHHOPMAIIH]Y O YKYITHOj MOTPOIICHO] CHEPTHjU 33 MPETXOIHE

JaHe, CeMHUIIe UITU Mjecell, Kao U 11jeHy MOTPOIIeHe eHEPTHje.
3.2 ApXuUTeKTypa cucreMma

I'maBHM anropuTam o koM Ou anukaiuja Tpedana J1a paau je npukaszas Ha ciounu 3.1

JNo6asu
noTpoL by

MpuKkaxu CauyBaj

npomjeHe NOTPOLUHY

Axypupaj
YKYMHy
noTpoL by

Cnuxa 3.1 Ancopumam annuxayuje
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Jaxiie moTpe6GHO je mpBO J00aBUTH MOTPONIKY ypehaja, cadyBatH jy y onpeheHy tademy
0ase mojaraka, 3ajeJHO ca OCTaJMM HEOIXOJHHM IOJallMMa, 3aTHM IIpEepadyHaTH IPOCjeyHe
MOTPOILEHE KA0 U YKYITHY TOTPOLIY, T€ Ha KPajy HCIHCATH U3MjeHE Ha KOPHCHUYKO] CIIPE3H.

ApXHUTEKTYpy CHCTEMa YMHE JIBa MOJIYJa, CEPBEPCKH MOAYNI U rpaduuka KOPUCHHYKA

cnpera. O6a cy peanmzoBana y OSI| okpyxemy.

Mporpamcka NnoapLuKa LLeHTpaHe jeAMHULe

CepBep KopuCHKWUKa cnpera

PernctpoBame [Mpukyn/mbame

porahaja nopartaka of, cTpaHe

YnucmBarbe U ynTare KOPUCHMKA

u3 bazse UcupTaBare

lMpopavyH npocjeKka rpadumka u yKynHe
noTpowme

Cnuxa 3.2 Apxumexmypa aniuxayuje

Cepaep Tpeba 1a BpILIM CBE NMpopauyHe U ynuce y 6a3y mojaTaka, 10K KOPUCHUUKA CIIpera
Tpeba Ja NCIUCyje U UCIpTaBa MOTPEOHE MOIaTKE.

CaB mpopadyH ce BpIIN caMO jeJHOM, IIPH CaMOM IOKpeTamy arumnkanuje. Kopucandka
crpera cBe nojaTtke yuta u3 npucturior JSON-a, Te Tako npu o1adbupy paznuuuTix ypehaja wim

JlaHa HE JI0JIa3M JI0 TIOHOBHOT padyHama CBUX MPOCjeKa MOTPOIIbE eJICKTPHYHE SHEPTH]e.
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3.3 OSInpowupeme

OSI je mpomupeHn MoOIysIOM 3a KOHTpONy yTpoiieHe eHepruje. Jla Om ce oBaj Momyn
ycImjemHo peann3oBao Ouino je morpedno OSI| mpormmputy makeToM 3a 6a3e mojgaraka, Kao H
IpOIIUPHTH mocTojehn Timer maker.

[TakeT 3a 6a3y mojataka pealn30BaH je Tako J1a MmoaAp:ku ocHoBHe SQLIite ymuTe Kao mro cy
HIp. Kpenpame Talena, YyuTame mojaTaka U3 tabena IMoJ pa3HUM YCIOBHMA WM Opucame Hu3
Tabena.

Timer maker je npomupeH ca ¢GpyHKIHOHaTHOIINY Koja oapeljyje Opoj MUIHMCEKYHIH 10
Kpaja JaHa Kao u Opojauem koju mo3usa oxapehene callback pynkuuje cBakux 86400 cexyHau, Tj.
jenan maH. OMoryheHo je u mo0aBibame MH(MOPMAIIHjE O TPCHYTHOM JIaHy Y Mjecelly, Kao u Yy

CCAMUIIN.

3.4 Opabup npocjeka

[Ipocjek npencraBba HEKY IEHTPATHY, PEIIPE3CHTATUBHY BPUjEIHOCT, Tj. BPUjEIHOCT KOja
MOKe J1a 3aMjeHH CBaKM NoCcTojehu eneMeHT cKyIa, a 1a Ha Kpajy 1o0ujeMo uctu pezyarat. Moxe
Ce pauyHaTH Ha BUIIIe HAYMHA U jeJ]aH O] MPBUX M3a30Ba je 010 ogabup oarosapajyher anroputma
3a mpepaydyHaBame MPOCjeYHE TOTPOIIHE.

Onabup Tuma mpopayyHa MpOCjeKa 3aBUCHU HAJBHIIE O] €JIEeMEHATa CKyIa YhjU TMPOCjeK
TPaXXUMO (J1a M Cy BpPHUJEAHOCTH HYMEpHUUKe, J1a JIM TOCTOje BeJIMKa OJICTyNama I0jeInHUX
eJIeMeHaTa, 1a JIM Cy HEeKU eleMeHTH OUTHMjU o7 Ipyrux utnh.). Tabena 3.1 naje yBuza y HeKe o1

aNropuTamMa Koju Cy y3eTH y 003Up NMPUIMKOM EMITUPH]CKOT TecTHpama airoputama Ha OBLO

CHCTEMY.
n
1 1
ApuTMeTHUKa CpearHa —Z xp=—=0x + -+ x,)
n n
i=1
Menujan CpenuHa copTHpaHe JHcTe
Mon Hajuemthu enemeHT ckymna
1
it n
I'eomerpujkca cpeauna 1_[ x| = m
i=1
n
XapMOHHjCKa cpenHa 1 1 1
p g pen — e —
X1 Xy Xn
. ?=1Wi'xi Wy Xyt +w,x,
TexuHCcKH Mpocjex — =
i1 Wi wy + e+ wy

Tabena 3.1 Hexu 00 nHauuna pauynarba npocjexa
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3.4.1 ApuTMeTHYKa cpeauHa

ApuTMeTHuKa cpeAnHa je Hajuenthu Tum npocjeka. Pauyna ce na cnenehu naums:

n

1 1
X==) xi==+-+x 1
2D = Gt ®
i=1
8
4 — g 5 5
3 | + + - + +
CymMa nojemHarEDDy eneneHaTa Cyma npocjedHim: eneneHaTa

Cnuxa 3.3 Ilpukaz apummemuuxe cpeoure

Kopuctu ce kaga HeMa BEIHKUX OJICTyNama Mel)y elTeMeHTHMA.

3.4.2 MeaujaH

Menujan y3uma BpUj€AHOCT U3 CPEIMHE COPTUPAHE JIUCTE. YKOJIUKO IOCTOje JIBUjE UCTE
BPHjE€THOCTH, y3MMa CE€ F/bUX0Ba apuTMETHUYKa cpeinHa. OBUME ce eTMMHHHUILY BPHjEIHOCTH KOje

0JICKauy O] CKyIla T€ TaKO OHE HE MOT'y /1a yTU4y Ha IPOCjeK.

T T
50% smcrog 50% 13man

Cnuxa 3.4 Ilpuxasz meoujana

10
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3.4.3 Mop

VYKOJIMKO HEKe CTBAPH HE MOKEMO MPEACTaBUTH OpOjeBHMa, MOXKEMO KOPUCTHTU MO, Tj.

penpe3eHTaTUBHY M10/IaTaK je OHaj KOjU j& Haj3aCTYIIJbEeHH]H.

3acTYIIIEEHOCT

Enementn
Cnuxa 3.5 Ilpuxasz moo areopumma

3.4.4 F'eoMeTpMjCcKa cpeanHa

['eomerpujcka cpeluHa MpOHANa3M IPOCJEYHH €JIEMEHT KaJa CBE eJIEMEHTE CKyIa
MIOMHOXHMO U Y3MeMO N-TH KOpPHUJEH T1je je N Opoj enemMeHnara kojuM pauyHamo. Kopucru ce npu

popauyHy UHBECTHIIHM]a, IPUpPACcTa, OBPILKHE, 3alIPEMUHE U CIL.

X = l_[xl- =1/x; "Xy Xy, (2)

— 4.6 4.6 4.6

3 X X [ & X X

[Ipomseon enemenaTa [Ipouzeon mpocjedHix eleMeHarTa

Cnuxa 3.6 Ilpuxasz ceomempujcke cpedune

3.4.5 XapMoHMjCKka cpeaMHa

XapMOHH]CKa CpeJIMHA C€ KOPUCTH Kaja je MOTpeOHO Ja mpopadyHaMo MPOCjeK eIeMeHara

Kao LITO Cy JeAUHMIIE, HIIP. Op3HUHE U CI1.

X =
1, 1.1 3)

11
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3.5 TexxuHCKM npocjek

TeXUHCKHU MPOCjeK je CIMYaH apUTMETUYKO] CPEAMHU OCHUM IITO CBAKHM E€JIEMEHT CKyIa
YMjECTO J1a MO/jeTHAKO JOMPUHOCH KOHAYHOM IIPOCjeKy, HEKH €JIEMEHTH JIONPUHOCE BHUIIE, a
Hekn Mame. CBaKkH eIEeMEeHT CKyla MMa CBOjy oJroBapajyhy TexuHy. YKOJIUKO Cy CBE TEKUHE
jenHake, oHAa A00MjaMO apUTMETUUKY cpeluHy. TexXnHa ycTBapH MPeACTaB/ba KOJIHUKO j€ HEKU
€JIEMEHT OUTaH y CKyIy. Y KOJIHMKO HHje OUTaH Taja MMa TeXHUHY HyJIa, YKOJIHMKO je AYIJI0 OUTHHjH

nobuja Texxuny nea. @opmyria 1mo Kojoj ce pauyHa je cieneha:

C_ XWX _ Wi Xt WX
€= = @)
i1 Wi Wi+t wy

Jlakiie cyMy IpOM3BO/a €IEMEHTA U BerOBE TEKUHE JNjEJIMMO Ca CYMOM TEXHHAa.
VYcBojeHH anropuraM IpopadyHa IpocjeKa HOTPOLIkbE EIEKPTHUYHE EHEpruje jeaHOT
ypebaja je ynpaBo TEKHMHCKHU IIPOCjeK jep Haj0oJbe Jaje penpe3eHTaTUBHY BPHjEIHOCT, 10K je 32

pocjek cBUX ypehaja ycBOjeH alropuTaM apuTMETHUYKE CpEIMHE.

3.5.1 OgpehuBame TexmHe

3a TeXHUHY ce ycBaja BpHUjeMe Tpajama ojpeheHe norpoume ynMe he norpouma koja je

HajIy’Ke Tpajalia, HajBUIIEe YTUIIATH HA KOHAYaH MPOC]jeK.

2. |
3 1 1
2 1 1 0.0104
2 | (0.0035) (00069} ( )
2 1(0.0035) .
L (0.0382) !
12:00 12:30 13:00 [Bpujeme]
Cnuxa 3.7 Ilpukaz mescuna 3a o0pehenu spemencku nepuoo
Texwuna ce oapelhyje mo popmynu:
ST 1440 + min
86400 ©)
weight = 1440 * 2244+ hours

Bpemencku nepuopa on 24 cara je HopMmanu3oBaH Ha BpujeaHoctu usmehy 0 u 1. Tume ce
OJIaKIlIaBa MPOpauyH KaJa HIIp. KEJIUMO JIa 0Jly3MEMO JIBa BPEMEHCKA I1ePUO0Ja, ILITO je HOTPEeOHO

npu oApehuBamy Ay’KUHE Tpajama HEKe MoTpolImke ypehaja. OBOM JIOTUKOM OM TEXHHA 32 HIIP.

12
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55 munyta 6mna 0.0382, nok 6u 3a met munyTta 6una 0.0035. [leTtaspHuju omuC Tpolieca J0/jerie

TEXHHE T0jeIMHUM BPHjETHOCTUMA MOTPOLIHe he OUTH MPeCTaBIbEeH y YETBPTOM IOTJIaBIbY.

3.6 ba3a nogartaka

Apxurekrypa 0asze mojaTaka jeé OCMUIILBEHA Ha HAYMH JIa C€ caM MPOpadyH MPOocjeKa MITo
BUIIIE oJlaKmIa. TeXuIo ce mTo jeITHOCTABHU]jEM JTN3ajHy Kao U IIITO MAakEM YTPOIIKY MEMOpPH]E.

[Momam cy opranu3oBanu y ocam Tabena. Cenam Tadelna 3a CBakd JIaH y CEJAMHUIU U jeHa
Tabena y Kojy ce uyBajy Impocjenu o cBakor ypehaja 3a cBaku 1aH y Mjecelly. Y CBOJE€HO je ceaam
tabena 3a JaHe pajau JakIIer MpoHaJaKemha MoJaTaka 3a CBaKu JlaH, T€ JaKIIer Opucama HCTUX
nonartaka. [[pyro pjenieme apxuTeKType Ou Ouia opranu3aiyja mojaraka mo ypehajuma. Tume 6u
MMaJIi MHOT'O BHIIIE Tabesa, a U camo Opucame rmojataka ou 6miio oresxxano. Mopanu 6ucmo npohu
Kpo3 cBe ypehaje, Hahu mUX0Be noaTke 3a oapelheHe naHe, rna Tek oHjaa OpucaT.

Tabena 3a JaH y CeMUITN CaPIKU 1M0Jba MPUKa3aHa Ha cauiy 3.8, 1ok Taberna qaHa caapxu

1oJba MpuKazana Ha cyimny 3.9.

Table: | [= day1 - | & 58 Mew Record Delete Record

-

ID DecimalTime Time DevicelD kw Weight

Cnuxa 3.8 Ilpuxaz mabene jeonoe oana

e |ID - npumapHu KJby4 yHOCA Y Tabenu

e DecimalTime - Hopmanu30BaHO Bpujeme

e Time — Bpujeme kaja ce aecuo aorahaj y popmary hh:mm:ss
e DevicelD - jenuncTBeHM HaeHTHGUKATOP ypehaja

e kW - morpomma ypehaja y kunoBaruma

e Weight - TexxnHa mogaTka

Table: | [= Average = 2l 18 New Record Delete Record

ID DevicelD Type Day Average

Cnuxa 3.9 Ilpukas mabene ceux daua

e Type — kiaca k0joj ypehaj npunana
o Day - nan y mjeceny

e Average - mpocjek noTpoIIme ypehaja 3a Taj nan

13
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4. porpaMcko pjewieme

Anukanuja je mucada y JavaScript nporpamckom jesuky. IljenokymnHo pjemerse OBLO
cucreMa naMeTHux kyha je peannzoBano y C++ nporpamckom je3uky. Crpera oBa /iBa je3uKa je
OSI okpyxeme.

Kao mro je Beh pedeHo y mpeTxoJHOM MOTIJIaBJby, aljIMKallKja je peain30BaHa Kpo3 /Ba

MoAayJia, CCPBEPCKOr MOoAYyJIa U MOAYJIa KOPDUCHUYKE CIIPETC.

4.1 CepBepcku Mmoayn

Amunnkanyja ce nokpehe kaga OS| ycnoctaBu Be3y ca OCTaTKOM cUCTeMa. Y KOJIUKO Beh He
IIOCTOjH, TIpaBU ce 0a3a rojaTaka 3a yyBambe MoJaTaka o MPOCjeyHOj NOTPOIIBY ca ocaM Tabderna.
[Ipu mokperamy aruMKaiuje crapTyje ce M jelan Opojad Koju oa0pojaBa 10 kpaja gaHa. Ha Taj
HAa4YMH aruIMKallyja 3Ha Kaja je JOoUUIo J0 MpOMjeHe JaHa M y Kojy Tabeny Tpeba da ymnuiine
nonarke. Takole, atuinkaiyja ce perucTpyje Ha qorahaje kaja ce HeHTpalHa jeIMHULA UCKIbYUH
ca Mpexe U Kajia ce Ha maMeTHoM ypehajy nmpomjenu crame. Kana nohe 1o npomjene norporime
€Hepruje HeKor oJ1 MaMeTHHUX ypehaja, cepBepcku Moyl To peructpyje npeko OHM-a u yniucyje
y 0azy. Y Tabeny 3a TpeHYTHHU JaH YIUCYje c€ TPEHYTHA MOTPOIHa, HOPMATHU30BAHO BpHjEME,
BpHjeMe Kaja je JOIILIO0 10 TPOMjeHE CTama, UACHTU(UKATOp MMaMETHOT ypehaja u TeKHHA 32 Taj
MOJaTaK.

[Tpu mpomjeHn naHa ce padyHa MpOCjeK MOTPOIImhE CBAKOT ypehaja 3a MpeTXOAHU JaH U
ynucyje cy y tabeny mana. [lomamu 3 tabene 3a HOBHU JlaH ce Opuily, Aa OW ce MOTJIM YIUCATH
HoBU nojaiy. Kama nohe 1o npomjene mMjecera, Opuiiry ce U CBH Ioaiy 13 Tadese gana. Y tadeny
JlaHa ce ynucyje uaeHtudukarop ypehaja, kjaaca Kojoj NpHIaja, 1aH, Kao U MpocjedHa MOTPOLIHha
ypebaja 3a Taj man. Kao mTo je Beh HamomeHyTO paHHje, mpocjek cBuxX ypehaja ce y3zuma
APUTMETHYKOM CPEIIMHOM, jep CBH ypehaju mmajy UCTYy TEKHUHY, Tj. MOMjETHAKO CY BaXKHU Y

oapehuBamy mpocjeka.

14
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& New Database & Open Database | & % New Database % Open Database ] -4
Database Structure | Browse Data | Edit Pragmas | Execute SQL Database Structure | Browse Data | Edit Pragmas Execute SQL
Table: | [Z Average Bl New Record | | Delete Record Table: | [E day1 ;) & (% New Record | | Delete Record
D DevicelD Type Day Average - D DecimalTime Time DevicelD kw Weight
Filtel Filtel Filtel Filtel Filtel Filter Filter Filter Filte Filter Filter
15 15 109 ObloDimm... 3 0 11 0.6848263... |16:26:09 109 ) 0.0181598...
16 16 110 Oblosmart... 3 0 2 2 0.6848263... 16:26:09 109 50 0.0138888...
17 17 111 ObloDimm... 3 0 3 3 0.6848263... |16:26:09 111 50 0.0181598...
18 18 112 Oblosmart... 3 0 4 4 0.6848263... 16:26:09 111 0 0.0003125...
19 19 107 ObloSmart... 4 0.6 5 5 0.6851388... |16:26:36 111 50 0.0135763...
20 20 108 Oblosmart... 4 0.49 6 6 0.6851504... |16:26:37 108 ) 0.0184839...
21 21 109 ObloDimm... 4 0.69 77 0.6851504... 16:26:37 108 8 5.7870370...
22 22 110 Oblosmart... 4 0.2 8 8 0.6852083... |16:26:42 108 35 0.0135300...
23 23 111 ObloDimm... 4 1.59 9 9 0.6917708... 16:36:09 110 [} 0.0251043...
24 24 12 Oblosmart... 4 0.21 10 10 0.6917708... |16:36:09 110 2 5.7870370...
25 25 107 ObloSmart... 5 7.79 11 1 0.6917824... |16:36:10 112 ) 0.0251159...
26 26 108 Oblosmart... 5 7.68 12 12 0.6917824... 16:36:10 112 20 5.7870370...
27 27 109 ObloDimm... 5 10.19 13 13 0.6917824... |16:36:10 107 ) 0.0251159...
28 28 110 Oblosmart... 5 4.87 14 14 0.6917824... 16:36:10 107 22 5.7870370...
29 29 111 ObloDimm... 5 11.8 15 15 0.6918287... |16:36:14 110 25 0.0034722...
30 30 12 Oblosmart... 5 5.02 16 16 0.6918402... 16:36:15 112 25 0.0081944...
31 3 107 ObloSmart... 6 6.15 17 17 0.6918402... 16:36:15 107 37 0.0034722...
32 32 108 Oblosmart... 6 7.36 18 18 0.6953009... [16:41:14 110 24 0.0047337...
33 33 109 ObloDimm... 6 10.02 19 19 0.6953125 16:41:15 107 36 0.0130209...
34 34 110 Oblosmart... 6 4.07 20 20 0.6987152... |16:46:09 109 o 0.0096182...
35 35 111 ObloDimm... 6 10.02 21 21 0.6987152... | 16:46:.09 111 0 0.0096182...
36 36 12 Oblosmart... 6 4.19 22 22 0.6987384... 16:46:11 108 10 5.7870370...
37 37 107 ObloSmart... 14 4.55 23 23 0.6987962... |16:46:16 108 2 0.0095372...
38 38 109 ObloDimm... 14 4.89 24 24 0.7000347... 16:48:03 112 7 5.7870370...
39 39 110 ObloSmart... 14 0 L 25 25 0.7000347... |16:48:03 110 o 0.0082987...
40 40 111 ObloDimm... 14 1] - 26 26 0.7000925... |16:48:08 112 (] 0.0082409... '
I<) (<] 15-410f 41 [>] |>] Go to: 1 I<) <] 1-260f26 |>] |>| Go to: 1

File Edit View Help

Cnuxa 4.1 Uzeneo mabene oana u mabene 3a noneoembax

Kana npumu 3axTjeB 01 KOpUCHUYKE CIpere, cepBep Hajbe u3pauyHare nojgatke y JSSON

dopmaty npeko WebServer nakera. Kopucaudka cripera napcupa npumibern JSON o0jexaT Koju

y ceOu caJip ki CBe TIOJIATKE TOJjeJbeHe 10 JaHMMa, CeJIMHUIIaMa U MjeceriMa 3a cBaku ypehaj.

¥ Dbject
»dayl: (10) ["21.66", "17.68", "15.82", "19.77", "21.65", "17.56", "15.71", "19.45", "21.28", "11.15"]

» day2: [¢. o, ® & 0 0,0, 0,06 0 0,0, 0 06, 0, 0, "15.77", 0, 0, 8, 8, 0, 9, 0]

b day3: (e, @, &, ®, ®, 9, 0, @, &, ®, 0, ©, 0, 0, O, ®, 0, 0, 0, O, O, B, 8, 0]

b day4: [¢, @, ©, @, @, 0, 0, @, &, "5.83", "7.20", "7.20", "3.1 "g.ez2", @, 0, @, @, 8, @, 8, 0, @, 8]

b day5: ["9.03", “@.92", "9.65", "0.99", "8.94", "1.64", "B.72 *1.12", "8.53", "1.19", @, 0, O, @, ©, ©, "0.02", O, 0, 0, O, B, 8. 0]
F dayh: [@, &, &, &, 0, 0, O, 0, &, &, "0.80", 6, 6, 6, 6, 6, "15.83", "6.06", "9.16", "B.68", "9.11", "8.75", "9.18", "0.85"]

» day7: [@, "18.17", "19.1", "18.33", "19.@6", "18.15", "18.94", "18.81", "1B.BB", "16.75", @, @, @, O, O, 0, @, @, &, 0, 0, O, @, @]
b devClass: (5) ["ObloSmartOutlet w2®, "ObloDimmer v2", "ObloSmartQutlet w2, “ObloDimmer w2", "ObloSmartPlugw2"]

b devid: ( [167. 189, 118, 111, 112]

vdevicel:

» dayl: (10} ["24.76", "16.27", "12.34", "208.57", "24.59", "16.87", "12.09", "20.827, "23.76", "1.44"]

b day2: (¢, @, %, 8, 0,0, 0,006, 0,806,060, 0,08, "14.36", 0, @, 8, 6, 8, 8, 0]

k day3: (¢, @, &, 0, 0,0,0,0 06,6, 0,00 0,0,06,06,0,0,0,20 8,0, 0

b dayd: [@. @, @, 8, 6, 0, 0. 0, 0, "29.14", "36.0 "36.00", "15.62", "0.10", O, 0, 0, 0, O, @, B, 0, 0, O]

¥ day5: ["34.18", "2.33", "34.68", "2.33", "34.49", - 33.75", "2.26", "33.16", "2.26", @, @, 0, 0, O, 8, 6, @, 0, 0, 0, O, &, @]
> day6: [@, @, 0, 8, 0, 0, 08, @ 6, 1.44", "0.00", "33.82", "2.26", "33.91", "2.27", "34.18", "2.33"]

k day7: [@, "18.17", "18.33", "18.44", 17.92", "17.94", "17.81", "2.75", &, @, ©, O, &, 0, ©, 0, O, @, @, 6, 6, O]

b weekl: 1@, "7.79"]
»weekl: | [@, @, &, "4.55", @, @, 0]

kb week3: | ["e.c08", "7.79", "6.15", @, 8, 08, 0]

b weekd } (@, @, @, 08, "0.00", "0.00", "0.008"]

®  proto @ Object
r device2: {dayl: Array(18), day2: Array(24), day3: Array(24), dayd4: Array(24), day5: Array(24), .
b device3: {dayl: Array(18), day2: Array(24), day3: Array(24), day4: Array{24}, day5: Array(24), .
k deviced: {dayl: Array(lB), day2: Array(24), day3: Array(24), day4: Array(24), day5: Array(24),
kb device5: {dayl: Array(18), day2: Array{24), day3: Array(24), day4: Array{24), day5: Array(24), .
k¥ month: (19) ["@.88", "0.80", "0.060", "0.63", "7.89", "6.97", @, @, 0, @, 6, 6, 6, "1.89", O, @, @, @, "9.477]
price: "8.27"

totalConsumption: "182.38"
bweekl: (2) [B, "9.47"]

® month: (19) ["0.00", "0.00", "0.00", "0.60", "7.79", "6.15", O, 0, @, O, &, O, @, "4.55", @, O, O, 6, "7.79"]
(23
7

»week2: (7) [B, 8, 8, "1.89", 8, 8, 8]
»week3: (7) ["8.63", "7.89", "6.97", @, @, 0, 0]
»weekd: (7) [0, 0, 8, 8, "0.00", "0.80", "0.00"]

Cruxa 4.2 Ilpumjep jeonoe JSON-a
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[Iporpamcko pjememe

4.2 KopucHMYKa crnipera

I'padmuka KOpHCHMYKA CIIpera MpeiCcTaBiba IVIABHY CIPETy Ka KOPHUCHUKY arlTUKaIyje.
Peamuzosana je y HTML u CSS nporpamckum jesunmma. CBa KOpUCHUYKA CIIPETa je CepBHUpaHa

on ctpane WebServer-a, koju je noctyman kao JavaScript maxer.

This month

102.38 kwh

27.64€

All devices

O | ! ObloSmartOutlet 107
DAILY WEEKLY MONTHLY
O | ! ObloDimmer 109 kW
Average consumption
10
09 O | ! ObloSmartOutlet 110
08
07 O | ! ObloDimmer 111 KW

O i ObloSmartPlug 112

00:00 01:00 0200 0300 04:00 0500 06:00 07:00 08:00 09:00 10:00 11:00 1200 1300 14:00 1500 1600 17:00 18:00 19:00 20:00 21:00 2200 23:00

Cruxa 4.3 Uzeneo epaghuure xopuchnuuke cnpeze

I'padunm cy mopjesbeHN Ha JHEBHOM, CEIMHYHOM M MjECEUYHOM HHBOY, TIje CE MOTY
NpUKa3uBaTU MOAALM 3a cBaku ypehaj moceOHO, 3a Bumie ypehaja mim mpocjex cBux ypehaja
3ajeqHo. OnabupoM ypehaja 1 KIMKOM Ha jKeJbeHU J1aH/CeIMUILy/Mjecel] UCLpTaBajy ce rpaduuu
IpoCjevyHe MOTpoIImke THX ypehaja 3a Taj man/cenmmuiry/mjecen. AKo MOTpomrma ypehaja Huje
MjepeHa 3a Taj nepuo/, amrkanuja ucrnucyje NM (enrs. Not Measured). Ykonuko je ypehaj 6umo
yraieH npuKasyje Hyly JJOK y CYIpOTHOM IpHKa3yje MpocjeK NoTpolIme ypehaja.

3a ucnpraBame rpaduka kopuirhena je Chart.js oubmmoreka [3]. To je OGubmuoreka
OTBOPEHOT KOJ1a 3a MPHUKa3uBamke Moj1aTaka, ca MoryhHnomrhy omabupa pa3Hux Tumnosa rpaduka.

3a ypehaje xoju He TpHjaBIbyjy HHGOPMANH]y O MOTPOIIHU (HIp. MOTPOIIHkA MMaMETHE
cHjanuile), KOPUCHUK MOKE YIHCUBAmHEM Y IMOJbe Mope] MMeHa ypehaja a MmoJecH HEroBy

HNOTPOILY.
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ITporpamMcko pjememne

DAILY WEEKLY S

ey PlEASE ENTET
I vonth Al [N Month 107 Month 1 kWh prlce

Price...

0.27

CANCEL CALCULATE

T —

ay

Cnuka 4.4 Ilpukas ynoca yujene jeOnoe Kunosam uaca

M All devices
Lr Obls
Lr Obly
0 Lr Obls
Lr Obly

i Obl

Takole arumkaiuja npukasyje yKymHy IMOTPOIIkY CBUX ypehaja rije KOpucHHK MOXe J1a

yHEece IIMjeHy KMJIOBAT Yaca Te JJ0OUTH IMjeHYy YKYITHO YTPOLIeHe EHepTuje.
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Tectupame u pe3ynraTi

5. Tectupamwe u pesynrtatum

HcrpaBaH paj KIMjEHTCKE alIMKALje 3a pauyyHame [POCjedHe MOTPOIIhe MOTBpheH je y
okBupy OBLO cucrema kyhHe ayromaTtusaiuje.

Tectupame je M3BPIICHO Ha CTBApHUM NaMeTHUM ypehajuma kako OM pesynrTaTH pajaa
arumkanyje Ownu mro peneBaHTHUjU. Kopumrhena je DOC400 kontponna jeaununa ca OSI
OKPY)XEHEM U aIlUIMKalUjoM, a o1 mamMeTHux ypehaja kopumthena cy asa ObloSmartDimmer-a,
nea ObloSmartOutleta-a u 1sa ObloSmartPlug-a. Peanu3oBane cy TMMUTHpaHE TECT CKPHIITE, O3
KOPUCHUYKE CIIPEre, KOje BpIlle H3MJEHE CTamka Ha ypehajuma Koju Cy YKIbYUEHH Y TECTHH CITy4aj.
TecTHe ckpunTe MHUjE€HA]y CTaka HACYMUYHO WK y onapehenum unrepBanuma ox 20 wium 40

MHUHYTA.

5.1 ®PyHKUMOHAJIHO TecTUupamwe

Ha nmouetky je Tectupame amukaiuje 6uino ca OS| okpykemeM Ha pauyHapy rje je jeaHa
uHctanna OSl-ja mokpeHyTa ca aruKalujoM JIOK je Apyra MHCTaHIA MOKPEHyTa ca TECTHOM
ckpunToM. TecTHa ckpunTa ykJbydyje U UCKJbydyje ypehaje y npenedpunucanuM MHTEpBaIuMa
Kpo3 onpehern BpemeHcku nepuos. OJ aluMKanuje ce OYeKHWBAajo J1a OYHMTa CBAaKy MPOMjEHY
cTama maMeTHUX ypebhaja, na mojarke ymuiie y oxarosapajyhe tabene Te Ja TauHO HM3paydyHa
notpebHe npocjeke. Takole je TeCTUpaHO M UCKIJbYUHBaWHE U YKJby4dHBame ypehaja ca mpexe,
CITy4ajeBH Kaja c€ MpOoMjeHa CTamba MOTPOoIIkhe ypehaja Aecu y pa3InuyuTUM caTUMa WK JaHUMa
T€ WCKJbyUHMBam€ KOHTPOJHE jeMHUIIE ca Hamajama. Kao pedepeHT 3a TayHOCT pesynrara
xopuihen je Microsoft Excel. Kama ce moka3sasno ia arummkaimja v Kpo3 HEKOJIMKO JaHa paja J1aje
ouekuBaHe pesynrtare, OS| je ca ammuKanujoM M TECTHUM CKpUIITAMa CIYIITEH M Ha camy

KOHTPOJIHY JeIHUHHUILY.
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Tectupame u pe3ynraTi

Annvkauwuja TecT ckpunTa

AnnuKauwja
Tect ckpunTa

¥ L

Cnuka 5.1 Ilpuxaz mecmuparea

Hajtexxu quo 3a peanuzaiyjy arMkanyje je 6uiio TayHO U3pauyHaTH TeKUHY M10aTaka, Kao
U YIHC MIPABUX BPHUjEAHOCTH TOTPOIIHE Y CIEHU(UIHNAM CITy4ajeBHMA.
Kana ce Heku ypehaj ykibyun, mpBo ce yInucyje Hyja Kao MOTPOIIkha, Ca TEKHHOM JI0 TOT

TPECHYTKA, TC BEroBa TPEHYTHA MOTPOIIHA Ca TEXXUHOM 10 Kpaja cara.

ID DecimalTime Time DevicelD  kw Weight
Filter Filter Filter :lte' Filter
11 0.463622685185185 11:07:37 110 0 0.00528918518518517
22 0.463622685185185  11:.07:37 110 15 0.0372911666666667

Cnuxa 5.2 Ilpuxas ynuca nooamaxa y 6a3zy npu ykwyuusary ypehaja

Kana ce mpomMjeHu crame MOTpOLIHKE, YIUCYje CE HOBA BPHMjETHOCT, a MPETXO/IHA TEXHHA Ce

aXypHpa 710 HOBOT TPEHYTKa, JOK Ce HOBA TeXKHHA IT0OCTaBJba Ha TEKUHY 710 Kpaja caTa.

ID DecimalTime Time DevicelD  kw Weight
Filter Filcer Filter :lte' Filter
11 0.463622685185185 11:07:37 110 0 0.00528918518518517
22 0.463622685185185 11:07:37 110 15 5.78703703704164e-05
35 0.463680555555556 11:07:42 110 24 0.0363189444444444

Cnuxa 5.3 Ilpuaxs axcypuparea mesicune
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Tectupame u pe3ynraTi

Kana ce ypehaj yracu, ynucyje ce Hyla Kao MOTPOIIA, OMET Ca MPETXOJHUM aXypHUpameM

TCXKHHA.

ID DecimalTime Time DevicelD kw Weight
110
11 0.463622685185185 11:07:37 110 0 0.00528918518518517
22 0.463622685185185 11:07:37 110 15 5.78703703704164e-05
35 0.463680555555556 11:07:42 110 24 0.0006249999995999931
47 0.464305555555556 11:08:36 110 0 0.0356939444444445

Cauxa 5.4 Ilpukas ynuca nooamaxa y 6asy npu uckwsyuuearsy ypehaja

Ykoiuko ce ypehaj He yracu y UCTOM caTy Kaj je W ylaJbeH, 3a CBe care u3Mel)y ce ymwmcyje

NocJIieIiha MOTPOIIkHA KOjy je ypehaj umao 1o taja.

ID DecimalTime Time DevicelD  kw Weight

1 1 0.3829282407 09:11:25 107 0 0.00792807407407409
2 2 0.3829282407 09:11:25 107 30 5.78703703703609e-05
3 3 0.3829861111 09:11:30 107 36 0.0336800555555555

4 4 0.416666666666667 | 10:00:00 107 36 0.0416666667

5 5 0.458333333333333 11:00:00 107 36 0.0416666667

6 6 0.518020833333333  12:25:57 107 36 0.0180213333333333
77 0.518020833333333 |12:25:57 107 34 5.78703703704164e-05
8 8 0.518078703703704 |12:26:02 107 0 0.0235877962962964

Cnuka 5.5 Ilpuxaz ynuca y 6a3y ykonuxo ce ypehaj ne ynanu u y2acu y ucmom camy

Axo ce ypehaj ynanu, y mehyBpeMeHny aohe 10 mpomjeHe JaHa, U yracu c€ y HOBOM JIaHy,
armkanuja he mpohu Kpo3 cBe mperxonaHe Tadene maHa rije he Hahu mocneamy BpUjETHOCT
HOTPOIIE 32 Taj ypehaj U ynucaT Ty BpUjeJHOCT, a 3aTUM YIHCYje HyJy KOja 03HauaBa raiieme
ypebhaja.

JenuHu TecT Koju aruIMKalyja Huje Mpouuia je 6Mo HCKJbYyuHBamhe KOHTPOJIHE jeIMHULIE ca
Hamajama, Kaja ce KOHTPOJIHA JeIMHUIIA BUIIIE HUjE yCIIjelia MOBe3aTh Ha MPEexXy 300T Tpelike y
umruiemenTtanuju camor OSl okpyxema.

KopucHuuka cripera je TecTupaHa Ha TayHOCT MPHUKa3aHUX IojaTaka. TecTupaHa je Kpo3
MepHo/T 071 HEKOJIMKO JaHa KaKko OW ce yTBPJWJIO Ja JIM Ta4yHO Tpedairyje 1ane, /1a Ju Jaje TaudHy
JUCTY TPEHYTHO PETHUCTPOBaHUX ypehaja Ha KOHTPOJHO] jeAMHULIM Kao U Ja JH je MpHKa3aHa

YKYIIHA MOTPOIIHa TauHa.
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TecTtupame u pesynratu

5.2 Pe3yntatu TecTupama

[ITo ce TMYe KOPUCHUYKE CIIpEere pe3yiaTaTd Cy NMpHKa3aHW Ha ciukama 5.6, 5.7 u 5.8.

AmuMKanyja je TayHO MpHKa3aja CBE OYEKMBAHE pe3yiaTare W THUME je YTBpheHO na paau

UCTIPaBHO.

Value [kWh]

45

This month

102.38 kwh

27.64€

DAILY WEEKLY MONTHLY

Average consumption

Al - 107 - 00— 11 112

¢ oy, W, ., ., ., .,
00:00 01:00 0200 0300 0400 0500 0600 O07:00 08:00 09:00 10:00 11:00 12:00 13:00 1400 1500 16:00 i7:00 1800 19:00 20:00 2100 22:00 23:00

D I T

Value [kwh]

Cnuxa 5.6 Ilpukas npocjexa Ha OHegHOM HUBOY

This month

102.38 kwh

DAILY WEEKLY MONTHLY

Average consumption

o weeki4 - 10 Al [N Weeks 107 [ week3 100 NN Weeks 110 N Week3 111 [N Week3 112

Monday

Tuesday

Wednesday Thursday Frioay Saturday sunaay

Last Week Week[4 - 10]

Cnuxa 5.7 Ilpuxas npocjexka Ha ceOMUYHOM HUBOY

All devices

(! oblosmartoutiet 107
(! obloDimmer 109
O (! ObloSmartOutiet 110
(.t obloDimmer 111

i)
ObloSmartPlug 112
® All devices
(! OblosmartOutiet 107
(! obloDimmer 109
O (! obloSmartOutiet 110
(1 ObloDimmer 111

L

i ObloSmartPlug 112

40 kw

40 kw

40 kW

40 kW
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102.38 kwh

27.64€

All devices
DAILY WEEKLY MONTHLY

| ! ObloSmartOutlet 107
Average consumption
I vontn Al N 1onth 107 Month 109 montn 111 [ Vonth 112 lL ! ObloDimmer 109 40 kW

12

0O | ! ObloSmartOutlet 110
10

L_,’ ObloDimmer 111 40 kW

l ObloSmartPlug 112

Value [kWh|

0.00 | 0.00 0.05]‘0'21 + NM B NM g NM g NM § NM § NM & NM NM & NM ENM §

1 2z 3 4 5 6 T L] ¢ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Cnuxa 5.8 [lpuxas npocjexa na mjeceyHom HUB0Y

bp3una pana ammkanuje je ountana u3 “Google Chrome” nperpaknBaya u npukKasaHa je

Ha cimmu Crauxa 5.9:

Mame Status Type Initiator Size Time Waterfall A
|| localhost 200 document Other T1KE 62ms [l
[] Chart,js 200 script (index). (From mem oms |
|| chartjs-plugin-datalabels.js 200 script [(index) (From mem... 0ms |
|| material.min.js 200 script [{index) (From mem oms |
|| icon?family=Material+icons 200 stylesheet [{index) (From disk c.... 58 ms L]
|| frontEnd.js 200 script (index) (From mem oms |
|| material.indige-pink.min.css 200 stylesheet [(index) (From disk c... 58 ms ]
|| style.css 200 stylesheet [{index) (From disk ¢ S8 ms L]
| | aae55637-8056-4a1d-Bad0-28cF0dBbT c0a 200 script inject.preload.js:373 (From disk ... 43 ms -

|U avrg 200 xhr frontEnd.js:224 6.2KB  T17Tms m 1 I
|= data:image/sug+xml... 200 sug+xml Other (From mem... 0ms |
| | dataimage/svg+xml... 200 svg+xml Other (From mem 0ms |
|| oblo_dimmer_outlet.png 200 png frontEnd.js:439 (From mem... 0ms |
| | readCustomkw 200 xhr frontEnd.js:482 77B 7ms 1
|| readCustomkw 200 xhr frontEnd.js:482 77B 4 ms |
|s] oblo_smart_plug.png 200 png frontEnd.js:439 (From mem 0oms |

16 requests | 13.5 KB transferred DOMContentLoaded: 165ms | Load: 195 ms
Cruxa 5.9 bp3una pada annukayuje

CBu mpopauyHHu, YuTama U ynucH y 0a3y mogaraka koju ce paae npeko XMLHttp 3axtjeBa avrg
(3a0KkpyxeHo 1pBeHOM 00joM) ce m3Bpiie 3a 0ko 700 MHUIMCEKYHIH, JOK je 3a KOMYyHHUKAIU]y
n3Mel)y 7aBa Moayla W UCIHC TOJaTaka Ha KOPUCHUYKO] crpe3u moTpedHo momaTtHux 150
MUIHCEKYHIM. HapaBHO, OBM OJ3MBH y BEIHMKO] Mjepu 3aBuce u ol ypehaja Ha kKome ce

U3BpILABajy Kao U came Op3MHE HHTEPHETA.
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3akipydak

6. 3aKsbyuak

[{uss mpojekTa je OMo 1a ce HAampaBM KIIMJEHTCKa aridKalnuja Koja ou gana 0oJbu yBUA Y
NOTPOLIKY eNnekTpuuHe eHepruje mameTHux ypehaja OBLO cucrema mamernux kyha. IIpexo
jeAHOCTaBHE KOPUCHUYKE CIIPETre KIUjEeHT UMa YBH]I Y IPOCjEYHY MOTPOLIBY CBHUX ypehaja, Te My
je Ha Taj HaYrH OMOT'yheHO JIaKIlle KOHTPOJIMCAkhE CBOjUX TpoIlkoBa. CBH 3a1aly IOCTaB/LEHU Ha
MOYETKY pajna cy ycmjemHo pujemeHu. [loceOHa maxma je Omina mocBeheHa TayHOCTH paja
arunkanje. To ce ogHOCHM oJ camor ymucHBama IojaTaka y 0a3y mojaTaka, ogabupa
ojrosapajyher anroputMa 3a padyHame HpOCjeka, CBHX IpopayyHa 0 CaMor MpUKa3UBamba
pe3yaTara KOpUCHHKY.

bp3una pana je 6una y qpyrom 1uiany. AmjvKaiyja je v Iopeja Tora umana JOBOJbHO J100ap
0/3uB y3uMajyhu y 003up J1a Cy JIOIIN OJ3UBU OHH KOjU Tpajy Ayke of jemHe cekynue [7]. On
caMoOr HoyeTKa IpopadyHa O TpUKa3a pe3ysiraTa Mpohe HEKOIMKO CTOTHHA MHJIMCEKYHIH.
Tectupana je ca Bumie ypehaja, Kpo3 TMepuOa OJ HEKOJWKO JlaHa M Jaja 3aJ0BoJbaBajyhe
pesynrate.

Heke cmjepuuie 3a nase yHanpeheme arumkanuje OM ce OJHOCHIIE YIpPaBO Ha camy
ONTUMU3AIM]Y IPOTPAMCKOT KOJ1a, Tj. Ha Op3UHY U3BpIlaBama. Ty ce MUCIHM Ha cMameme Opoja
npopauyHa WM MpHCTyna camoj Oa3u mojaraka, ynMe Ou ce Op3MHa MoOrjla CIYCTUTH ca
camammpux 700 munucexynau Ha 200-300 munucexkynau. Takohe, jeqHo of yHanpehemwa 61 Morio
OWUTH J1a armMKalyja npuKasyje cBe pe3yirare y pealHoOM BpeMeHy, 6e3 nmoTpede 3a TOHOBHUM

YuuTaBambEeM BeO CTpaHUIIC.
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Chart.js, nocrymnno Ha: https://www.chartjs.org/

How To Analyze Data Using the Average, 1ocTyIHO Ha:

https://betterexplained.com/articles/how-to-analyze-data-using-the-average/, maj 2018.

POCO 6ubnuoteka, goctymHo Ha: : https://pocoproject.org/docs/

Cruka onmca “event loop” Mexanusma, T0CyTITHA Ha:

https://www.zeolearn.com/magazine/understanding-the-javascript-event-loop, jyu 2018

[Ipenopydene 6p3uHe 013MBa BeOCajTa, JOCTYIHO Ha!

https://www.keycdn.com/blog/a-slow-website-time-to-first-byte-ttfb, jyn 2018
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