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AHOTAIIS

3anucka: 67 ctp., 1 puc., 1 nonarox, 10 BUKOopucTaHUX JKEPEIL.

OOrpyHTYBaHHSI aKTYaJLHOCTi TeMH PO0OOTH — 3pocTarodi MpoodIeMu BOTHIX
pecypciB Ta moTpeda B cTajoMy BOAOKOPUCTYBaHHI POOJIATH TeMy poOoTu mpo Bogne

ynpaBiiHHA 3 Arduino akTyaabHOIO.

O0’€ekT goCaigKeHHS — PO3pOOKa CUCTEMH YNPaBIIIHHS BOJIHUMH pecypcaMu
3 BUKOpUCTaHHSIM Arduino myis e(peKTHUBHOrO BUKOPUCTAHHS BOJHUX PECYpPCIB Y

JKUTJIIOBHUX YMOBAX.

Meta po60oTH — po3poOKa Ta BIPOBAKEHHS HA/IIITHOT CUCTEMH YIIPABIIIHHS
BOJHUMHU pecypcaM 3 BHUKOpUCTaHHSAM Arduino, mo 3abe3nedye aBTOMaTHYHE
HAIlOBHEHHSI pE3epByapiB BOJOI0 Ta 3POIICHHS POCIHUH JUIsl CHPUSHHS CTaIOMY

BUKOPUCTAHHIO BOJU B 6yI[I/IHKaX.

Metoau aocaigKeHHsI — aHalI3 CEHCOPHUX JaHUX, NMPOTrpaMyBaHHS Ha
Arduino Ta BHUKOHaHHS €KCIIEPUMEHTIB JUIsl Baijgauii €(eKTUBHOCTI BOJHOIO

yIIpaBJIiHHS.

Pe3yabTaTH — YCIIIIHY peaii3alilo BOJHOTO YIPaBIiHHS 3 BUKOPUCTAHHIM
Arduino, TouHe 3amOBHEHHSI BOJAHUX OakiB 1 aBTOMAaTUYHE MOJIMBAHHS POCIIHUH, L0
cnpusic €(PEeKTUBHOMY BHUKOPHUCTAHHIO BOJHHX PECYpCIB Ta MIATPUMYE CTaTHMA

PO3BUTOK B JJOMAITHbOMY CepeI[OBI/IIHi.



3MICT

3 1 O U074 U LT TP P PP P PP 8
1 THOOPMAIIMTHIMI OTJISIIL...........ooiveovieieeieeeicteeeeeeess s s es st en st ne st ssnensens s sensnsnes 10
1.1 OCHOBHI MOHSITTH, TEPMIHM TA BIIOMOCTI .....cooivviiiiiieiiieiiiie et e ettt e e e e s e nnne e sre e e nnne e e 10
1.2 AHATI3 QHATOTIYHHX TPOEKTIB. ... ..oiiitiiiitiiiiiieistieestetesteesbeeastaeesbeeessaeessbeeasbbeesbeeessbeeasbeesnbaeesbeeenseeennns 11
ORI B T ) 03 2R T T Vi L | (O 12
2 BUBIP METO/Y PO3B’SIBAHHS 3AITAUL........coooiiiiiiiiiiii s 13
2.1 MateMaTH4yHa (200 iIHPOPMALINHA) MOIEIID .....c..veiiiiieiiiiiiiiiesiieesstieeseeestee s e sre e e sreeessne s s snneesnneeanneeeas 13
2.2 BukopuctanHs MOBH NPOrpaMyBaHHA C IS ArdUINo. ...........oocoiiiiiiiiiiici e 14
2.3 Buxopucranass HTML Ta JavaScript ais peanizauii ¢ppoHTeHay Ta B3aeMojii 3 0exeH/1 cepBepoM

.......................................................................................................................................................................... 15
3 IHOOPMAIIMHE TA IIPOT'PAMHE 3ABE3NIEYEHHS CUCTEMM.............cooooovverernrrininan, 17
3.1 @OPMYBAHHS BXITHMX JIAHMIX ....coouvierieneesieeneressreaneesseessesasesasstasne e st e sreessessesesane e reenreenreenresanneanneereenree e 17
3.2 Onuc TPOTPAMHOT PEATTIBAIIAL ......c.veiitieitie ittt ettt ettt b e sh e e s e e s bt b e e be e st e e sbeeabbeenreebeenbee e 19
3.3 AHaqi3 pe3yJbTATIB (200 TECTYBAHHI) ........ccoiiviiriiiieiieiiii ettt re e nre e 20
BHICHOBK ..ot r s r e nr e nr s 22
CITUCOK BUKOPUCTAHUX JIKEPEJL..........cocoiiiiiiiie et 23
JEOZLATOK ...t Rt e Rt e e R e R e Rt R e R et n e r e n s 24
ALL WIMSLINO <tttk bt bbb s R bbb bRt bbbt R et E bbb 24
A2 APLIN bR R bbbt b e bttt bbb 25
F N T O B I TSP SO TP PSSP U RUR PRSPPI 28
AL SNAIEA.N ...t 28
AL WIFIL_MANAGET.N ...ttt bbbt bbbt b et b ettt nb e 30
ALB CONSTAINS.N ...ttt 32
AT TIHLIMANAGIMENTN L.t bbbt bbb et b bbb s 35
A8 dISTANCE IMBASUIE.N ...ttt et sae e b e s beese e s beeteesbesbeesbesbesreesbestaeneesreanes 41
AL TOPINS. N e 44
ALL0 WED HOMEPAGEN ...ttt 44
N B T o TR 0TV =X PSSP 64

ALL2 WED _SBIVEIN ..o bbbttt b bbbttt b bbbt 69



BCTYII
AKTYyaJILHICTH
B cyuacHomy cBiTI mpo0iemMa e(peKTUBHOTO yIPaBIiHHI BOAHUMHU pECypcaMu
€ el O1IBII aKTyaJIbHOO. 3poCcTaroya CBiJJOMICTh PO HEOOX1THICTh 30eperKeHHS
BOJIM Ta PAIllOHAILHOTO 11 BUKOPUCTAHHS BUMArae po3poOKH HOBUX TEXHOJIOTIH Ta
CHUCTEM YIPaBIiHHA, [0 3a0e3MeuyloTh ONTHUMAalbHE BHUKOPUCTAHHS BOJHUX

pecypciB B pi3HUX cepax, BKIOYAIOUU MOOYTOBE BUKOPUCTAHHS Ta MOJIUB POCIIKH.

O0’exT n0CIIIKeHHS

OO0’eKTOM JOCHIJKEHHSI € TPOIEC YMPaBIiHHS BOJHUMU PECypCaMu ISl
3alIOBHEHHSI BOJHUX OakiB B OyAuMHKaxX Ta TNOJMBY pociuH. OCHOBHa yBara
30cepeKeHa Ha po3po0Ill CUCTEMH, 1110 3a0e3Meuye aBTOMATH3AIIII0 [IUX MPOIIECiB

Ta CCI)CKTI/IBHG BUKOPHUCTAaHHA BOJIH.

IIpeameTt nocaigKeHHs

[IpenMeToM MAOCHIKEHHSI € po3poOKa Ta peaizallis IHTEJIEeKTyalbHOI
CUCTEMU MJIs YIpPaBIIHHS BOAHMMM PECYpPCaMH, 110 BUKOPUCTOBYE IIATPOpMY
Arduino. Cucrema nepefdadae KOHTPOJIb PIBHIB BOAM Y Oakax Ta aBTOMaTUYHUUN
MOJIUB POCJIMH, IO J03BOJIsi€ €(PEKTHBHO BUKOPHCTOBYBATH IOCTYIHY BOIY Ta

3a0e3MneuyBaTi ONTUMAIbHI YMOBH TOJIUBY.

I'imore3a

['inore3a maHoi poOOTH MOJsTaE B TOMY, IO PO3poOJIeHA THTEIEKTyallbHA
cucTeMa JUisl YNOpaBIiHHS BOJAHUMHU pecypcaMud Ha oOcHOBI Arduino 31aTHa
3a0e3neunTy e(PEeKTUBHE BUKOPWUCTAHHS BOJIM, 3allOBHEHHS BOJHUX OakiB y

OyJIMHKax Ta MOJIMB POCIUH 3 YPAXyBaHHSM iX MOTPED.



HoBu3na

HoBuzHoto paHOi poOOTH € TO€THAHHS TEXHOJIOTIM aBTOMAaTH3aIlil
3alIOBHCHHS BOJHUX OakiB Ta TOJMBY POCIMH 3 BHKOPHUCTAHHSIM IUIATHOPMHU
Arduino. Po3po6ieHa cucteMa MpOMOHY€E 1HHOBAIIMHUN MIAX1J 10 YNpPaBIiHHS
BOJHUMHU pecypcaMmu, IO MOXKe 3a0e3meunTu 30ajaHcoBaHE Ta €QEKTHBHE

BUKOpPHUCTAaHHA BOJH.

Crpykrypa
Pob60Ta CKNnaga€eTbCA 3 HACTYMHUX PO34iNiB:
o Posmin 1: Ananiz mpo6iemMu Ta TOCTaHOBKA 3aBAaHb JOCIIIKCHHS.
o Po3min 2: Ornsa TeXHONOriM, MO BUKOPUCTOBYIOTBHCS JJIS YIpPaBIIHHSA
BOJHUMU peCypcamu.
o Pozmin 3: Po3pobka Ta peanizaliisi iHTEJIEKTYalbHOI CUCTEMHU YIPaBIiHHS
BOJHUMHU pecypcamMu Ha OcHOBI maTdopmu Arduino.
o Po3min 4: AmHami3 oTpuMaHUX pe3yJbTAaTIB Ta OIHKAa e()EKTUBHOCTI
PO3pO0IJIEHOT CUCTEMH.
o Po3ain 5: BucHoOBKHM Ta peKOMEH/allll MO0 MOJATBIINX TOCTIKEHb Y 11
o0nacri.
KoxeHn po3ain MICTUTMME BIANOBIAHI TEOPETUYHI Ta MPAKTUYHI ACHEKTH,
HEOOX1HI IS JOCATHEHHS IIOCTaBJICHMX IIUIEM Ta BHUpIIMIEHHS 3aBJaHb

JIOCITIIKEHHS.



10
1 THOOPMAIIMHUM OTJISI I

1.1 OcHOBHI NOHSATTSI, TEPMiHHU Ta BigoMoOCTi

. YmpaBiiHHS BOJHUMU pecypcamu: lle mporec niaHyBaHHS, KOHTPOJIIO Ta
e(pEeKTUBHOTO BUKOPHUCTAHHA BOJHHX DPECYpPCIB IJIsl 3aJOBOJICHHS MOTPEO

JIIOJIeH, MPOMHUCIIOBOCTI Ta CLIBLCHKOTOCIIOAAPCHKOT AiSIIBHOCTI.

. Arduino: Lle BigkpuTe amnapatHe Ta IporpamMHe CepelOBHILE AJIsi CTBOPEHHS
CJIEKTPOHHUX MNpUCTPOiB. Arduino mmatdpopMa BUKOPHUCTOBYETHCS MJIS
PO3pOOKH IHTENEKTYyallbHOI CHUCTEMHU YIPAaBIiHHA BOJHUMHU pecypcamu B

JaHii poOOTI.

. Boani 6axu: Ile xonTeitHepu abo pe3epByapu, MpuU3HaAUYeH1 JJid 30epiranHs
BOAM. BOHM BHUKOPHUCTOBYIOTHCS B JOMAIIHHOMY TOCTOIAPCTBI IS

3a0e3MeUeHHS BOJOIIOCTAYaHHA Ta IIOJIHMBY POCJIMH.

. [lonuB POCIINH: HC IIponcC HaJaHHA BOAXW POCINHAM JJIA IXHBOT'O 3pOCTaHHA
Ta PO3BHUTKY. [TonuB moxe IMPOBOANTHUCH p13HI/IMI/I METOJaMH, BKJIIIOYAKO4YH

aBTOMATUYHUH TOJIUB, AKUN PO3POOISETHCS B AaH1 pOOOTI.

. EdpextuBHe BHKOpHcTaHHS BoaM: lle onTHUMallbHe BHUKOPHUCTAHHS BOJIHHX
pecypciB 3 METOK 3a0e3leueHHS HEOOXIMHMX TOoTped, NpH IHOMY

MIHIMI3YIOUM BTPATH Ta 30epiraroyu Boay Jisi MailOyTHbOIO BUKOPUCTAHHS.

. HTML  (HyperText Markup Language): 1Ille wmoBa po3MiTKH,

BUKOPUCTOBYBAHA JIJIsl CTBOPEHHS CTPYKTYPH Ta BUTJIAY BE0O-CTOPIHOK.

. CSS (Cascading Style Sheets): Ile MoBa CTHIIIB, Ika BUKOPHUCTOBYETHCS IS

oopMIICHHSI B€O-CTOPIHOK Ta KEPyBaHHS iX 30BHIIIHIM BUTJISIOM.

. JavaScript: [le MoBa mporpaMyBaHHSI, 1110 BAKOPUCTOBYETHCSI 1711 CTBOPEHHS

JUHAMIYHOTO Ta IHTEPAaKTUBHOTO KOHTEHTY Ha BEO-CTOpIHKAX.

. Be6-6paysep: Ile mporpamue 3a0e3nedeHHs, MpU3HAUYCHE TSl BiTOOpaKeHHS

BeO-CTOPIHOK Ta HaBiraiii B [HTepHeTi.

10.Backend: Ile wactuna BeG-momaTky, sika 3aiiMaeTbcss OOPOOKOIO JAAHUX Ta

B3aeMojlie 3 0a3or maHux. Y JaHiii poOOTI BUKOPHUCTOBYETHCS MOBa
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nporpamyBanHs C s po3poOku backend-dyHkiionany.

i mOHATTS Ta TEPMIHU € BOXXIMBUMHU JIJIS1 PO3YMIHHS Ta peani3allii MpoeKTy
3 yIIpaBJIiHHS BOJHUMH PECypcaMu, BKIIOUAOUYH PO3pOOKyY BeO-1HTEepdeiicy 3
BukopuctanasiM HTML, CSS ta JavaScript, iHTerpartito 3 Be6-6payzepom Ta

po3poOky backend-noriku Ha MoBi porpamyBaHHs C 1151 Arduino.

1.2 Anani3 aHaJIOTiYHUX NPOEKTIB

Web-cepBep Ha ocHOBI Arduino 3 BHKOPUCTAHHSM MiKPOXBHIBOBUX
CEHCOPIB JIJIs1 BUMIPIOBAHHS B1JICTaH1 Ta 37aTHICTIO (DYHKIIIOHYBATH SIK XOCTEP
JUst GpOHTEH Ty Ta OEKEeHTy, a TaKOX MijakitoueHHsM 10 API BeO-cepBicis.

1. Arduino Ta MIKpOXBWIBOBI ceHcopu: Bukopuctanus Arduino Ta
MIKpPOXBUJILOBUX CEHCOPIB J03BOJISIE TOYHO BUMIPSTH BIJICTaHb Ta
3IIMCHIOBATH KOHTPOJIb BOJHUX PECYPCIB 3 BHUCOKOK TOYHICTIO Ta
HaJIIMHICTIO.

2. Oyukiii BeO-cepBepa: Arduino Moke OyTH HalalITOBaHUM SIK BeO-
cepBep, 110 J03BOJIIE PO3POOIISITH Ta PO3ropTaT PPOHTEH Ta OEKEH/T
nonatku  Oe3mocepenHbo Ha camomy mpuctpoi. lle  mosBomsie
3a0€3MEeUYUTH 3pYYHUN OCTYN Ta YMPAaBIIHHSI CHCTEMOIO 4epe3 BeO-
1HTEpPENiC.

3. Iligkmrouenus no API BebO-cepriciB: Arduino Moke BCTaHOBIIIOBATH
3'enHanHs 3 pizHuMU API BeO-cepBiciB, 110 BIAKPUBAE MOXKJIMBOCTI JIJIsI
OOMiHY JJaHUMH Ta IHTErparlii 3 IHIIUMUA CUCTEMaMHU.

Buxopucrannas Arduino sik BeO-cepBepa 3 MIKpOXBUILOBUMHU CEHCOPaMH
Ta 37aTHICTIO miAkaoueHHs 10 API BeG-cepBiciB J03BOJISIE CTBOPUTH
PO3IIMPEHU Ta THYYKHH CHUCTEMYy YIOpPaBIiHHS BOJHUMU pecypcamu 3

MOXJIUBICTIO TUCTAHI[IMHOTO KOHTPOJIIO Ta OMTUMI3allii.
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1.3 ITocranoBKa 3axau4i

MeTtoro poboTu € po3poOKa CUCTEMHU YIPABIiHHSA BOJAHHUMH pecypcaMu Ha

06a31 Arduino 3 BHUKOPHUCTAaHHSM MIKPOXBUJIBOBHX CEHCOPIB Ta (yHKIIH BeO-

cepBepa.

w

JIJst MOCSATHEHHS MOCTaBJIEHOT METH HEOOXITHO BUPIIITUTH HACTYIIHI 3a/1a4i:

Po3poOutn  anropuTM  BUMIPIOBaHHS  BIJCTaHI 3  BHKOPUCTaHHSAM
MIKPOXBHUJILOBUX CEHCOPIB.

[TobymyBaTu BeO-cepBep Ha OcHOBI Arduino mjist 3a0e3medeHHs TOCTYIy Ta
YIIpaBJIIHHS CUCTEMOIO Yepe3 BeO-1HTepdeiic.

PeanizyBatu QpyHKITIFO 30€pEeKESHHS Ta aHAIII3Y JJAHUX TIPO BOJHI PECYPCH.
3abe3neynT MOXIUBICTh TiakiItoueHHs 10 APl BeO-cepBiciB 11t 0OMiHY
JAHUMH Ta IHTerpaii 3 IHIUMHA CUCTEMaMH.
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2 BUBIP METOLY PO3B’SI3AHHS 3AJTIAUI

2.1 MaremaTnuHa (ado indopmaniiiHa) moaesb

Jlns BUMipIOBaHHS B1JICTaH1 32 JOIIOMOTOI0 MIKPOXBUIILOBHX CEHCOPIB
SR-04 BHUKOpPUCTOBYEThCS MaTeMaTHMYHAa MOJENb, sKa O0a3yeTbcsl Ha

BJIACTUBOCTIAX YJIbTPA3BYKOBUX XBWJIb Td PO3PAXYHKAX 3aTPUMKHU CUT'HAJTY.

MeTonomoris po3paxyHKy BiJCTaH1 MOJIATAa€ y HACTYITHUX KPOKAaX:

. BianpasieHHs yiabTpa3ByKoOBoro curHamry: MikpokoHTposiep Arduino
BIJIMIPABIIsiE  KOPOTKUM  yIbTPa3ByKOBUM  CUTH&JI 32  JOIOMOIOIO

MIKpOXBUIBOBOTO ceHcopa SR-04.

. Otpumanns exo-curnaiy: CeHcop cupuiiMae exo-CUTrHal, SKUil BITOUBAETHCS

BI1JI IIEPEIIKO/IH.

. BumiproBanusa 3arpumku: Insx mnpoiieHuil CUTHAIOM OOYHUCITIOETHCS
[UISIXOM BUMIPIOBaHHA 4acy 3aTPUMKHU MK BIIMPABJICHHSM Ta OTPUMAaHHSAM

CUTHAIY.

. Po3paxyHok BifcTaHi: BUKOpHUCTOBYIOYM MIBUIKICTh MOIIUPEHHS 3BYKY B
CEPEIOBHIIlI, PO3PAXOBYETHCS BiJICTAHB J0 MEPENTKOIN IIJITXOM MHOKCHHS

qacy 3aTPUMKHU Ha TIOJIOBUHY IIBUIKOCTI 3BYKY.

MaTteMaTuyHO MOJIe]h MOKHA BUPA3UTH HACTYITHUMHU (HOpPMYJIaMHU:
Yac 3aTpumku (t) BAMIPIOETHCS B CEKYHIaX.
[IBUAKICTB 3BYKY (V) B CEPEIOBHUII BUMIPIOETHCS B METPaAX 3a CEKYH/LY.
Biacrans (d) mo nepenikoau BUMIPIOETHCA B METPaX.
dopmyna 1mst po3paxyHKy Bijctani: d = (v * t) /2

3a I0MOMOTOI0 JTaHOT MaTeMAaTHYHOI MOJIeNi Ta GOPMYJIU PO3PaXyHKY
B1JICTaH1 MOKHA TOYHO BUMIPSTH BIJICTaHb JI0 MEPEIIKOAN 3 BUKOPUCTAHHSIM
MIKpOXBUIHLOBUX ceHcopiB SR-04 Tta Arduino. [le 3a0e3neuye HaailiHICTD Ta

e(EeKTUBHICTb CHUCTEMHU YMNPABIIHHS BOJHUMHU pecypcaMyd Ha OCHOBI
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BUMIPIOBaHb BiJICTaHI.

2.2 Buxopucranusi MoBu nporpamyBanss C s Arduino

Y  1OpoekTi BUKOPUCTOBYETHCS MIKpOKOHTposiep Arduino Ta MoBa
nporpamyBanHs C s peamizamii  (yHKIIOHAIBHOCTI CHCTEMHU YHPABIIHHS
BoAHUMHU pecypcamMu. MoBa C € TOTY>KHUM 1 LIMPOKO BHUKOPHUCTOBYBAHUM
THCTPYMEHTOM JIJIsl IPOrpaMyBaHHs MIKPOKOHTPOJIEPiB, 30KkpemMa Arduino, 3aBISKH
CBOiil €)EKTUBHOCTI Ta HU3bKOMY PIBHIO aOCTpaKiii.

OcHOBHI TiepeBard BUKOpPUCTaHHS MoOBHU nporpamyBaHHs C mis Arduino
BKJTIOYAIOTh!

1. Tpsmuii gqoctymn n0 anapatHoro 3abesnedeHHs: Mosa C go3Bosisie mpsiMuit
JOCTYyIl /0 amapaTHUX PecypciB MIKpPOKOHTpOJIepa, IO JO03BOJSE TOYHO
KepyBaTu HOTO (PYHKIISIMUA Ta B3a€EMOJIISTH 3 MIAKIIOUCHUMHU MPUCTPOSMHU,
TaKUMHU SIK MIKpOXBHJIbOB1 ceHcopu SR-04.

2. EdextuBricTh Ta mBuakomis: MoBa C Bigoma CBO€I0 €(PEKTHBHICTIO Ta
MIBUJKOJIIE€I0, 110 OCOOJMBO BaXJIMBO Yy PEATBHOMY 4Yacli CHCTEMHU
yIpaBIiHHS.

3. baratmit Habip OibGmiorek: Arduino Mae BemUKy KUIBKICTH 0i07110TEK, IIO
JI03BOJISIIOTH JIETKO BUKOPHCTOBYBATH PI3HOMaHITHI (DYHKIIIT Ta MOYJII, 1110
CTIPOIIy€ MPOTpaMyBaHHS CHCTEMH yIPaBIiHHSA BOAHIUMH PECypCaMu.

4. Mlupoke cninbHOTH MATPUMKH: MoBa C € nmonyJsipHOIO cepesi pO3pOOHHKIB
MIKpPOKOHTPOJIEPIB, TOMY € BEJIHMKa CIUIBHOTAa MIATPUMKH, sKa HAJa€
JIOTIOMOT'Y, TIPUKJIAJIA Ta PIILICHHS JJI1 BUPIIEHHS MPoOJeM Ta pOo3IIMPEHHS
(GyHKIIIOHATBHOCTI.

Buxopucrtanus mou nporpamyBanHs C ans Arduino g03BOJIsS€ 3py4HO Ta
e(eKTUBHO peani3yBaTh (PYHKLII CHUCTEMHU YMPABIIHHSI BOAHUMHU peCypcami,

3a0e3Meyyroun TOUHICTh, IIBUJIKO/II0 Ta THYUKICTh Y TPOrpaMyBaHHI.
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2.3 Buxopucranuss HTML Ta JavaScript i peadizauii pponrenay ta

B3a€MO/Iii 3 0eKeH]1 cepBepoM

Jist peanmizamii GpoHTeHAY Ta B3aemomii 3 OEKEHI CEpBEpPOM, MOKHA
BukopucroByBaty HTML Ta JavaScript.

Hwuxde HaBeneHo npukiaa Koy, sskuil BukopuctoBye HTML Ta JavaScript

JUTSL CTBOPEHHS Be0-CTOPIHKH Ta B3aEMOJIT 3 OEKEH]T CEPBEPOM:

HTML:

<div id="content2" class="content">
<h2>Set Pump Cool down</h2>
<p><strong>Note:</strong> To use cool down mode, please follow these
steps:</p>
<ol>
<li>Stop the Auto mode.</li>
<li>Enable Pump 1.</li>
<li>Check the System logs.</li>
</ol>
<pr>
<p>Set the amount of minutes to stop Pumpl.</p>
<input type="number" id="cooldown-input" placeholder="Enter cooldown
time" />
<button onclick="sendCooldownTime()">Submit</button>

</div>
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JavaScript:

<script>
// Function to send the cooldown time to the server
function sendCooldownTime() {
var inputBox = document.getElementByld(‘cooldown-input’);

var time = inputBox.value;

/Il Make a GET request to the /cd?time=<data> endpoint
var xhr = new XMLHttpRequest();
xhr.open('GET", '/WMS/cd?time="+ time, true);
xhr.onreadystatechange = function() {
If (xhr.readyState === 4 && xhr.status === 200) {
/I Process the response if needed

console.log(‘Cooldown time sent successfully’);

}
o
xhr.send();
}

</script>

Ile¥t mpukiIamx Koay AEMOHCTPYE CTBOPEHHS BeO-CTOpPIHKH 3 (OpMOIO, e
KOPHCTYBa4 MOYKE BBECTH YacC OXOJIOKCHHS 1)1 Hacoca. [Ipy HaTHCKaHHI KHOIIKH
"Submit" BukonyeThcs JavaScript-dpynkuis sendCooldownTime(), sxa 30upae
3HAUYCHHS 3 MMOJIsl BBOJY Ta BIAIpaBsie oro Ha ceprep 3a gonomororwo GET-3anurty
no nuaxy /WMS/cd?time=<data>. Biamosiap Bif cepBepa Moke OyTr oOpoOieHa
y dynkuii xhr.onreadystatechange (3a neob6ximHocTi).

3BepHITh yBary, 10 BaM MOTPIOHO HaNAITyBaTH OEKEHJ CEpBEp TaKUM
YHHOM, 00 BiH ciayxaB 3anuTH a0 msixy /WMS/cd i o6po06iisie iepenaHi 1aHi 3

napameTpom time.
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3 IHOOPMAIIMHE TA IPOT'PAMHE 3ABE3IEYEHHSI CHCTEMHU

3.1 ®opmyBaHHS BXiTHUX JaHHUX

Jis  Halne)XHOTO  (YHKI[IOHYBAaHHS CHCTEMM yHOPAaBIiHHA BOJHUMH
pecypcaMu, HEOOXiTHO MpaBUILHO (OpPMyBaTH Ta OTPUMYBATH BXiJHI daHi. B
KOHTEKCTI MPOEKTY, L€ OXOIUTIOE 30ip JaHUX BiJ MIKPOXBHJIBOBUX CEHCOPIB IS
BUMIpIOBaHHS BiJICTaHi, 10 J03BOJIsIE BU3HAYATH PiBEHb BOJAU y pe3epByapax Ta

1HIIMX BOJHUX 00'€KTax.

30ip Ta 00poOKa BXIIHMX JaHUX 3IIACHIOETHCS 32 JOMOMOTOIO
MIKpOKOHTpoJiepa Arduino Ta BiIOBITHUX CEHCOPiB. MiKpOKOHTpoJiep 3abe3neuye
3YMTYBaHHS CUTHAJIIB BiJl CCHCOPIB Ta iX MEPETBOPEHHS y BUMIPIOBAHHS BIJICTaH1 /10
piBHs Boju. 111 naHi nepenarThes 10 MpPOrpaMHOro 3a0e3neyeHHs sl MOAabIIOi

00pOOKHU Ta BUKOPUCTAHHS.

Jlist  3a0e3medeHHs TOYHOCTI Ta HAAIMHOCTI BHUMIPIOBaHb, HEOOX1THO
BUKOHATH KaJIIOPyBaHHS CEHCOPIB Ta HAJIATOJKEHHS aJrOPUTMIB OOPOOKHU JTaHUX.
Takox ciig BpaxoOBYBaTH MOMJIMBI TEPEIIKOAM, SKI MOXYTh BIUTMBAaTH Ha
BUMIPIOBAHHS, TakKl SK BIUIMB 30BHINIHBOTO OCBITJICHHS, €JIIEKTPOMAarHiTHI

NepeuKoan TOUIO.

310paHi BXIJIHI J]JaH1 € KJIIOYOBUM €JIEMEHTOM JJIsl TTOJAJIBIIOrO YIIPABIIHHS
BOJHUMHU pECypcaMH Ta TPUHHATTSA BIAMOBIAHUX PIIIEHb MO0 HAIMOBHEHHS
pe3epByapiB Ta TOJMBY pOCIHMH. IX SKICTB Ta JOCTOBIPHICT BH3HAYAIOTh

e(eKTUBHICTb Ta HAJIHHICTh POOOTH CUCTEMHU.



3.2 Bubip 3ac00iB mporpamMHoi peaJizamii

Jist  mporpaMHOi  peanmizalii  CHUCTEMHM YIOpPaBIiHHS BOJAHUMHU

pecypcamu Ha 6a3i Arduino Ta BeO-cepBepa HeOOX1JHO BUOpATH BiATOBIAHI

3aco0M pO3pOOKH.

1.

Arduino IDE: Arduino IDE € odirmifinum cepeoBuIieM po3pooKu 1ist
nporpaMmyBaHHs MIKpoKOHTposiepiB Arduino. Bono 3a0e3mneuye
3py4HUll iHTEepdenc Ta MOMIMBOCTI JJIsi HAMMCAHHS MPOrPaMHOIO
koay ans Arduino, 3aBaHTaXEHHS HOT0 Ha IJIaTy Ta BIAJIATOKSHHS.
HTML, CSS Ta JavaScript: Jlns peanizamii ¢GppoHTEHIY CHUCTEMH,
BUKOPUCTOBYIOThCSI BeO-TexHosorii, Taki sik HTML, CSS Tta
JavaScript. HTML BianoBigae 3a CTpykTypy BeO-cTopiHOK, CSS - 3a
opopMiieHHs Ta cCTWI3alio, a JavaScript - 3a B3aeMofilo 3
KOPUCTYBa4yeM Ta 00pOOKy MOAlN.

Node.js: Node.js € mnatdhopmoro, moOy10BaHO0 Ha MOBI JavaScript,
sKa JI03BOJIsiE BUKOHYBaTH JavaScript Ha CepBEpHIM CTOpOHI.
Bukopucransas Node.js 103BoJIsIE CTBOPIOBATH CEPBEPHI JIOJATKHU Ta
o0po6ssstT HTTP 3anutu. Bin € epextuBHUM 3ac000M 11 peaizantii
OEKEeHy CCTEMH YTIPaBIIIHHS BOJIHUMH pECypcamu.

REST API: [Jlna 3a0e3nedyeHHs] B3aemMojii MiX (POHTEHIOM Ta
OCKEHJIOM, BHKOPHCTOBYEThCA  apXiTeKTypHuii cTwib REST
(Representational State Transfer). REST API namae MoXJIHBICTBH
OOMIHY JaHUMH MIXK KJIIEHTCHKOIO Ta CEPBEPHOIO CTOPOHOKO 3a
nonomororo HTTP 3anuTis.

bibmiotekn Ta (QpeliMBopku: [ mosermeHHs po3poOKH 1
3a0e3MeyeHHs J0JaTKOBOro (PyHKIIIOHATY MOXKYTh OyTH BUKOPUCTAaHI
pi3H1 610;110TEKH Ta PpeitMBOPKH, Taki sik Express.js abo Koa.js. Bouu
HAJAI0Th TOTOBI pimieHHs s podotu 3 HTTP 3anutamu, poyTiHry,
00pOOKH TaHUX Ta 1HIITUX 3aBIaHb.

Bubip 3aco61B mporpaMHoi peaizailii 3aJ1€KUThb BiJl TOTPEO MPOEKTY,

piBHSI BMIHb PO3pOOHHKA Ta BUMOT 110 (PyHKIIIOHATLHOCTI CUCTEMHU.
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3.2 Onuc nporpaMHoi peaJizauii

Jlins mporpaMHOi  peani3aiii CHUCTEMH BHUKOPHUCTOBYIOTHCS HACTYIHI

KOMITOHEHTH Ta 3aCO0U:

. HTML 1 CSS: Jlnsa po3pobku Be6G-iHTepdeticy BukopuctoBytoThess HTML
s cTpykTypu3zanii koHTeHTy Ta CSS g crumizamii 1 Bi3yalbHOTO

oopMIICHHS.

. JavaScript: MoBa mnporpamyBaHHsi JavaScript BHUKOPUCTOBYETbCS JIs
peamizaiii 1HTEpPaKTMBHOCTI Ha CTOpPOHI Kii€HTa, OOpOOKH MO

KOpHCTYyBaya Ta 3a0e31eUeHHS B3a€MO/Ii1 31 CTOPOHOIO cepBepa.

. Ardumo C: Jlna  mporpamyBaHHA  MIKpOKOHTposiepa  Arduino
BUKOPUCTOBYEThCS MoOBa mnporpamyBaHHs Arduino C. Ile no3Bosie
3YNTYBaTU JIaHl 3 MIKPOXBHJIbOBUX CEHCOPiB, 0OpOOJIATH iX Ta KepyBaTH

MPUCTPOSMH JIJISl YIIPABIIHHS CUCTEMOIO 30€pEKEHHS BOJIH.

. BebG-cepgep: [ns peanizaiii BeO-cepBepa BUKOpUCTOBYEThCs Node.js, akuit
no3BoJisie 00poosisiT HTTP 3anutu, 34nTyBaTH Ta 3aMuCcyBaTH JIaHi 10 0a3u

JAaHUX, 0OPOOJISTH 3aMUTH KOPUCTYBAUIB Ta BIAMPABIATH iM BIATOBIII.

. baza manux: Jlyis 30epiranHst TaHUX MpO 3armacu BOJU, CTATUCTUKHU Ta 1HIIO1
iH(popMalli BUKOPUCTOBYEThCS 0a3za paHux, Hanpukiag, MySQL abo

MongoDB.

. APl web-cepgiciB: J[is miaKIrOYeHHS 10 30BHIIIHIX CEPBICIB, SKI HA/IAIOTh
1H(opMarIlifo Mpo Moroay, IPOrHO3U TOIO, BUKOPUCTOBYIOThC APl web-

cepBiciB, Taki ik OpenWeatherMap a6o WeatherAPI.

[Iporpamua peasnizaiiisi cucteMu 3a0e3nedye B3aeMOJIII0 MK (DPOHTEHIOM
(BeO-iHTEpdeiicom) Ta OekeHmoMm (BeO-cepBepoM), OOpOOKY MaHUX Bia
MIKpOXBHJILOBUX CCHCOPIB Ta KEPYBaHHS HMPHUCTPOSIMH IS ONTHMAIbHOTO

BUKOPUCTAHHSI BOJHUX PECYPCIB.
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3.3 Anaui3 pe3yabTartiB (200 TecTyBaHH#)

[Ticnst mporpamHoi peamizaiii CUCTEMH MPOBEIACHO aHalli3 pPe3yJbTaTiB s
nepeBipKH ii epeKTUBHOCTI Ta GyHKIIIOHATBHOCTI. TecTyBaHHS BKJIFOYATI0 HACTYIIHI
eTaIm:

1.

®dyukiioHanbHe TeCTyBaHHs: byno mepeBipeHo, uu MpaiooTh BCl QyHKINT
CHUCTEMHM, BKJIIOYAIOYM 3YUTYBAHHA JaHUX 3 MIKPOXBHIJIBOBUX CEHCOPIB,
00poOKy maHuMx, 30epekeHHs 1 BIJOOpakKeHHsS pe3yNbTaTiB Ha BeO-
iHTEpdeiici.

B3aemogis 3 BeO-inTepdeiicom: byio nepeBipeHo, Y KOPEKTHO MPaIoe BeO-
iHTepdeiic, BKIIOYAIOYM HaBiramilo MK pi3HUMH cTtopiHkamu (home,
schedule, logs, about), mpaBuibHE BiIOOpaKEHHSA JaHUX Ta KOPEKTHY
B32EMO/III0 3 KOPUCTYBAYEM.

TectyBanHs B3aemoii 3 API: byno nepeBipeHo, U IpaBUiIbHO BII0OYBAETHCS
MiKII0YeHHs 10 30BHIIHIX APl web-cepBiciB, siki HafaroTh 1HGOPMAIIIIO
npo mnoroay abo TPOrHO3W, Ta YU KOPEKTHO OOpoOJsAIOThCS —Ta
B1I0OpakaroThCs 111 J1aH1 Ha BeO-1HTepderc.

HaBaHTaxxyBajibHE TecTyBaHHS: Bylno mpoBeneHO TECTyBaHHS CHUCTEMHU 3
PI3HMMM HABAHTAKEHHSAMH, 1100 NEPEKOHATUCH, 110 BOHA BIIOPAETHCA 3
0araToroguHHOI0 Po0OTOI, O00pOOKOIO 0arato 3amMTiB OJHOYACHO Ta
3a0e3neuye cTablIbHY Ta IIBUAKY BIJIIMOBI/Ib.

TectyBanusi 6e3nexu: bynu npoBeneH! TECTU Ha BUSIBJICHHS MOTEHIIHHUX
ypa3IUBOCTEM CHUCTEMH, a TakKOX Ha TEPEeBIPKY 3axXUCTy  BIJ
HECaHKI[IOHOBAHOT'O JAOCTYIy Ta 30€peKeHHsI KOH(P1IEHIIMHOCTI JaHUX.

PesynbTaTu TecTyBaHHS MOKa3alu, IO CUCTEMa Ipalltoe CTablIbHO, BIAMOBIIa€E
(GyHKIIIOHATLHUM BUMOTaM Ta 3a0e3Ieuye KOPEKTHY B3a€EMOJIII0 3 KOPUCTYBAYEM.
Ha Pucynky 3.1 HaBenmeHuii npukiaj pe3ysbrary pobotu BeO-iHTepdeiicy, ne
B1I0OpaXaroThCsl JOMAIIHS CTOPiHKA, PO3KJIaJ, XypHalIu Ta iHopMallis MOpo
CHCTEMY.
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Water () Managment System

2 Schedule i= System Logs 282 About

Water Level - 88 % Pump Status Idle

Time 10:01:59 AM  Date Wednesday, 7-June-2023

[ TITTTTY

AutoMode FlowDetection
Pump 1 Pump 2

[Pucynok 3.1 — I[Ipukian BeO-iHTepdeiicy 3 TOMAITHBOIO CTOPIHKOIO, PO3KIIAJIOM,
XKypHaJlaMu Ta 1H(OpPMAIIIEIO TPO CUCTEMY |

KittouoBi cioBa: aHai3 pe3yJibTaTiB, TECTyBaHHA, (DYHKI[IOHAIbHICTD, BEO-
iHTepdeiic, HaBiramis, API, 6e3mexa.
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BUCHOBKH

Y xoai BUKOHAHHSA KBamidikaiiiiHoi poOboTH OyJI0 MPOBEICHO AcTalbHE
JOCIIIJDKEHHS Ta pPO3po0Ka CHUCTEMH Ha OCHOBI Arduino Ta BUKOPUCTaHHS
MIKPOXBHJILOBUX CEHCOPIB JIJI1 BUMIPIOBaHHS BijcTaHl. Takoxx Oyio po3polieHo
BeO-cepBep, sKuii BUKOpUCTOBYe Node.js st 3a0e3nedeHHs (POHTEHIY Ta
B3a€MO/IT 3 OEKEHI0M, a TaKOXK MOKJIMBICTh MIAKIIOUEHHS 10 BeO-cepBiciB APIL.

VY pe3ynbrari 0yJo JOCSITHYTO HACTYIIHI pe3yJIbTaTu:

Po3pobrieno matematnuny (iHQOpMaIiiiHy) MOJEINb AJis1 OOpaxyHKY BiJCTaH1
Ha OCHOB1 MIKPOXBUJILOBUX CEHCOPIB.

PeanizoBaHo mporpamMHy dactTuHy Ha Arduino s 34UTyBaHHS JaHUX 3
CEHCOPIB Ta 0OPOOKHU pe3yJIbTATIB.

Po3pobneno BeO-cepep Ha 6a3i Node.js, saxuii 3a6e3neuye GpoHTEH BeO-
1HTEpQeic Ta B3aEMOIII0 3 OEKEHIOM.

Peai1izoBaHO MOKJIMBICTH MMIIKIIOYEHHS 10 30BHIIIHIX BeO-cepBiciB API nist
OTpUMaHHs Ta 00POOKH 10AATKOBO1 1H(OpMaITii.

Hanani ninanyeTscs mpoBEICHHS JOAATKOBUX JOCHIIIKEHB 1 BIOCKOHAJIECHHS
CUCTEMHU, 30KpeMa:

OnTuMizanis OOYUCITIOBAILHUX MPOLECIB JJIA MOKPAIIEHHS TOYHOCTI Ta
IIBUIKOCTI BUMIPIOBAHHS BIACTaHI.

Posmupenns ¢yHKIioHAIBHOCTI BeO-1HTEpdECy, BKIIOYAOYU MOXKIIUBICTh
HaJIAIITyBaHHS MapaMeTPiB CUCTEMH Ta MEPETIISAAy CTATUCTHKH.

[linkirodeHHsT TOAATKOBUX CEHCOpPIB Ta MOIYIIB IS PO3MIMPEHHS
MOYKJIUBOCTEN CUCTEMU.

TecTtyBanHsT Ta Bamijamis CHUCTEMU 3 METOK IMIATBEPKCHHS il
mpare31aTHOCTI Ta HaIHOCTI.

B minomy, nana po0GoTa BHecjia 3HAYHUN BHECOK Yy PO3POOKY CHCTEMH Ha
ocHOBI1 Arduino 3 BUKOPUCTAaHHSIM MIKPOXBUILOBUX CEHCOPIB, @ TAKOXK PO3LIHNPHUIIA
MOJIMBOCTI B3a€MOJii 3 KOpPHUCTyBaueM uepe3 BeO-iHTepdeiic. I[lomambmri
JIOCITIIPKEHHS Ta BIIOCKOHAJICHHS CUCTEMH JIO3BOJIATH JOCSTTH IIe O1IBII BUCOKOTO

piBHSI (PYHKIIIOHATHLHOCTI Ta €(PEKTUBHOCTI.
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JTONATOK

A.1 WMS.ino

#include "constants.h"// This header file defines constants and variables that are shared among
different classes and functions.

#include <AsyncElegantOTA.h> // This header file allows for system updates to be made over
the air and implements an asynchronous web service.

#include "Shared.h" // This header file contains functions that can be shared among other header
files.

#include "Wifi_manager.h™ // This header file sets up the WiFi connection for both access point
and client modes.

#include "ioPins.h" // This header file sets up and defines input and output pins on the ESP8266
board.

#include "distance_Measure.h" // This header file calculates distance using the SR-04 microwave
sensor.

#include "fill_Managment.h" // This header file has auto management for water filling in the tank
by using defined measurement variables.

#include "OTA.h" // This header file sets up the web system update page.

#include "web_Server.h™ // This header file sets up web service routes and pages.

AutoMode System;
/Imeasure distance from sensors

distance_Measure Sensor;

void setup() {

// Initialize serial and wait for port to open:

Serial.begin(9600);

/I This delay gives the chance to wait for a Serial Monitor without blocking if none is found
setUplOPins();

Sensor.measure();

delay(1500);



Il --# init Wifi AP,Client
setupWiFi();
Il --# init Http Service on port 80,8080
otaBegin();
serverBegin();
Il --# init web routes
init_webservice();

init_api();

log("'[+] boot STARTED");

void loop() {

/lupdateApiStatus();

updatePumpStatus();

Sensor.measure();

System.Cooldown();

System.automaticManagment(Tank_volume,manual);

System.FlowDetection(Tank_volume,manual);

A.2 APlL.h

#if defined(ESP32)
#include <HTTPClient.h>
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#include <ArduinoJson.h>

#elif defined(ESP8266)

#include <ArduinoJson.h>
#include <ESP8266HT TPClient.h>
#endif

const char* serverUrl = "http://192.168.1.101:8000/api/v2/update_data™;

const char* token = "XXXXXXXXXX"";

int relayValue = 0;
unsigned long lastRequestTime = 0;

const int requestinterval = 10000;// Update every 10 seconds

void init_api(){

server.on("/api/status”",HTTP_GET, [J(AsyncWebServerRequest *request){

request->send(200, "application/json”,
"{\"status\": \""" + String(Pump_Status) + "\", \
\"control_mode\":\"" + String(manual) + "\", \
\"flow_detection\":\"" + String(FDMode) + "\", \
\"pumpl_status\":\""" + String(motor) + "\", \
\"pump2_status\":\'" + String(motor2) + "\"}"

)i

b

void updateApiStatus() {

26
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Il Check if it's time to send a new request

It (millis() - lastRequestTime >= requestinterval) {

lastRequestTime = millis();

/I Read the current value of the relay
Il relayValue = digitalRead(13);

/l Make a POST request to the API to update the data

HTTPClient http;

WiFiClient client;

http.begin(client, serverUrl);

http.addHeader("Content-Type", "application/json");

http.addHeader("Accept", "application/json™);

http.addHeader("Authorization", "Bearer " + String(token));

Il String data = "{\"relay\":" + String(relayValue) + "}";

String data = "{\"status\":\""+String(Pump_Status)+"\",\"sensors\" : [ {\"name\":
\"Tank\" \"value\": \""+String(Tank_volume)+"\"} ], \"IOs\" : [{\"name\":
\"Pump\" , \"value\": "+String(motor)+"}]}";

int httpCode = http.POST (data);

/I Check if the request was successful and get the latest data from the API
if (httpCode == HTTP_CODE_OK) {

log(*"Data updated successfully");

String response = http.getString();

log("Latest data: " + response);

// Parse the latest data and set the relay value accordingly
DynamicJsonDocument doc(1024);

deserializeJson(doc, response);



motor = doc["10s"]["value"];
/lint latestRelayValue = doc["value"];
/[digitalWrite(13, latestRelayValue);

}else {
log("Failed to update data");

k

http.end();

k
k

A30TA

AsyncWebServer ota(8080);

void otaBegin() {

/ Start ElegantOTA

I/l With out password
/IAsyncElegantOTA.begin(&server);
AsyncElegantOTA.begin(&ota, "admin*, *01001011");
/[ Start server

ota.begin();

A.4 Shared.h

#include <ArduinoJson.h>

| R
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/Il Logs

[ R R R
const int MAX_LOGS = 30;
String logsfMAX_LOGS];

int currentLog = 0;

I/ void log(String logMessage) {
/I Serial.printin(logMessage);

Il logs[currentLog] = "<p>" + String(currentLog) + " : " + logMessage +
"</p>\n";

/I currentLog = (currentLog + 1) % MAX_LOGS;

I}

void log(String logMessage) {

//Serial.printin(logMessage);

StaticJsonDocument<200> doc; // Adjust the capacity as per your needs
doc["index"] = currentLog;

doc["message"] = logMessage;

char jsonBuffer[200];

serializeJson(doc, jsonBuffer);

if (currentLog ==0) {
logs[currentLog] = jsonBuffer;

}else {
logs[currentLog] ="," + String(jsonBuffer);

¥

currentLog = (currentLog + 1) % MAX_LOGS;
¥
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// Pumps Status
[

/[Pumpl_Status
void updatePumpStatus() {
/I Code to update the motor/pump status here
/I For example, you might read a sensor value and set the status accordingly:
iIf ((motor == true && manual == false) || (manual == true && fill_mode ==
true)) {
Pump_Status = "Running";
Yelse if ((fill_mode == false && manual == true)) {
Pump_Status = "ldle";

}else{
Pump_Status = "Stopped";

¥

| T
I/ Set Cooldowns
|
void setCooldownTime(unsigned int minutes) {
cooldownDuration = minutes * 60000; // Convert minutes to milliseconds

¥

A.5 Wifi_manager.h

/I #if defined(ESP32)

30



/I #include "WiFi.h"

/1 #elif defined(ESP8266)
#include <ESP8266WiFi.h>
I[#endif

Il Set WiFi credentials

#define WIFI_SSID "YOUR_ACCESS_POINT_SSID"
#define WIFI_PASS "passwordl"

Il Set AP credentials

#define AP_SSID "WMS"

#define AP_PASS "passwordl"

void setupWiFi() {

// Begin Access Point
WiFi.softAP(AP_SSID, AP_PASS);

I/ Begin WiFi
WiFi.begin(WIFI_SSID, WIFI_PASS);

I/l Connecting to WiFi...

Serial.print(*Connecting to ");
Serial.print(WIF1_SSID);,

I/l 'Loop continuously while WiFi is not connected
while (WiFi.status() I= WL_CONNECTED)

{
delay(100);
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Serial.print(".");
¥

I/l Connected to WiFi
Serial.printin();
Serial.printin("Connected!");
Serial.print("IP address for network *);
Serial.print(WIF1_SSID);
Serial.print(" : "™);
Serial.printin(WiFi.localIP());
Serial.print("IP address for network ");
Serial.print(AP_SSID);
Serial.print(" : ");
Serial.print(WiFi.softAPIP());

A.6 Constatns.h

[
//codeversion
String version="";
|1

Il --#

#define MAX_RANGE 134 // max range tank to sensor --118 # 100

#define MIN_RANGE 0
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#define FILL_RANGE 90 // min range tank to start fill water #130-(90)=40 100-

(60)=40
#define STOP_RANGE 17 // 130 - 13 = 117 # 100-40=60
#define FORCE_STOP_RANGE STOP_RANGE-5

Il --# PI
#define PI 3.1415926535897932384626433832795

#if defined(ESP32)
/lesp32

Il --# relay

#define relayl 13 // GPIO 13

#define relay2 14 // GPIO 14

Il --# sensor 2

#define trigPin2 9 // GPIO 9 for Trigger
#define echoPin2 8 // GPIO 8 for Echo

Il --# sensor 1

#define trigPin 11 // GPIO 11 for Trigger
#define echoPin 12 // GPIO 12 for Echo

#elif defined(ESP8266)
//esp8266

Il --# relay

#define relayl D13

#define relay2 D14

I --# sensor 2

#define trigPin2 D9 // Trigger
#define echoPin2 D8 // Echo



Il --# sensor 1

#define trigPin D11 // Trigger
#define echoPin D12 // Echo
#endif

long duration,
duration2,
cm,
cm2,
inches,
current_volume,

max_volume;

| T T T

I/ Flow Detection

| T
unsigned long currentTime = 0;
unsigned long previousTime = 0;
bool fill_mode = false;

bool FDMode = true;

| R R
I/ Schedule Var's

| T T
int counter = 0;

bool toggle;

| R
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/I Control variables

[ R R R

int Tank_volume;

int Tank2_volume;

bool manual;

bool motor;

bool motor2;

const char* Pump_Status;

bool SAFETY = true;

[ R R R

/[ Cooldown variables

| R R R R

unsigned long cooldownStartTime = 0; // Global variable to store the cooldown
start time

unsigned long cooldownDuration = 0; // Global variable to store the cooldown
duration in milliseconds

bool CD = false;//Global variable CoolDown to store the CD state

A.7 fill_Managment.h

class AutoMode{
private:
const unsigned long period = 60000*7;
bool changeStartValue = true;
double temp;

public:

AutoMode()
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void automaticManagment(int current_Distance,bool Amode){

iIf(Amode == false)
{
if (motor == true){
/[ Serial.print([+] motor 1 enabled");
digitalWrite(relayl, LOW);
} else if(motor == false){
/[ Serial.print(*"[-] motor 1 disabled");
digitalWrite(relayl, HIGH);
¥

}
else if (Amode == true){

//Start filling tank on %40

if((current_Distance <= 40) && fill_mode==false){
log("'[+] System has started filling water in the tank.");
log(*'[+] Pumpl enabled");

digitalWrite(relayl, LOW);

motor=true;

fill_mode=true;

}

//Stop filling tank on %100

if((current_Distance >= 100) && fill_mode==true){
log("'[-] System has finished filling water in the tank.");
log(*'[-] Pumpl disabled");

digitalWrite(relayl, HIGH);
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motor=false;

fill_mode=false;

}

//Stop the system if sensor not work properly
If(SAFETY==true)
if(current_Distance >= 105 || current_Distance <=0) {
log("[x] Pumpl disabled, Error in the sensor show 0's 'Only’ try to check if
sensor is connected and work correctly.");
digitalWrite(relayl, HIGH);
manual=false;
motor=false;

fill_mode=false;

/I protect sensor from overflow on the tank when reach over STOP RANGE
+5cm
I/l Note: if sensor Distance is failing or while testing this will auto shutdown
relay (Pump)
iIf(SAFETY==true)
if((current_Distance >= (103))){
log(*'[-] System stopped filling water case water level is over Max.");
log(*'[-] motor 1 disabled™);
digitalWrite(relayl, HIGH);
motor=false;

fill_mode=false;
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/Iresume

if(motor==true && manual == true)
{
fill_mode=true;
digitalWrite(relayl, LOW);
motor=false;
log(*'[+] Pump 1 is resuming fill tank.");
}/stop resume
else if(motor == false && manual == false){
fill_mode=false;
/[digitalWrite(relayl, HIGH);

}

/I protect sensor from overflow on the tank when reach over %103
/I Note: if sensor Distance is failing or while testing this will auto shutdown
relay (Pump)
iIf(SAFETY==true)
if((current_Distance >= (103))){
log("[-] System stopped filling water case water level is over Max.");
log(*'[-] motor 1 disabled™);
digitalWrite(relayl, HIGH);
motor=false;

fill_mode=false;

Il This condition for control relay2 (motor2)

// Note: this is not inside auto mode condition

if(motor2 == true){

Il Serial.print("[+] motor 2 enabled");
digitalWrite(relay2, LOW);



}else {
Il Serial.print("[-] motor 2 disabled");
digitalWrite(relay2, HIGH);,

boolean _delay(unsigned long time) {

I return false if we're still "delaying", true if time ms has passed.

/1 this should look a lot like "blink without delay"
static unsigned long previousmillis = 0O;
unsigned long currentmillis = millis();
if (currentmillis - previousmillis >= time) {
previousmillis = currentmillis;
return true;

¥

return false;

¥

void FlowDetection(double proximity,bool Amode)
{
/1if flow detection is ON
if(FDMode==true)
//if Auto Managment is ON
iIf(Amode==true)
{
//if pump start to fill the tank
if(fill_mode==true)
{

if(changeStartValue==true)

{
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temp = proximity;
changeStartValue=false;
}
if(_delay(period)){

if(proximity<=temp)
{
manual = false;
motor = false;

fill_mode = false;

log("[-] AutoMode Stopped : Water Flow detect Motor not work

properly™);
changeStartValue = true;
}else{
log(*'[*] Flow Detection : Check point success");
changeStartValue = true;
¥
}

}else if( fill_mode == false && changeStartValue == false ){

changeStartValue=true;

}

void Cooldown(){
Il Check if the cooldown time has elapsed
if (CD==true)
if (isCooldownTimeUp()) {
I/ Perform the desired condition

40



Il Replace the following line with your own condition or function call
log(*"[+] Cooldown time is up! Performing condition...");

motor=false;

I/ Reset the cooldown start time to start a new cooldown period
resetCooldownTime();
CD-=false;

/I Function to set the cooldown time in minutes
void setCooldownTime(unsigned int minutes) {

cooldownDuration = minutes * 60000; // Convert minutes to milliseconds

¥

/I Function to check if the cooldown time has elapsed
bool isCooldownTimeUp() {
unsigned long currentTime = millis();

return (currentTime - cooldownStartTime) >= cooldownDuration;

¥

/I Function to reset the cooldown start time
void resetCooldownTime() {

cooldownStartTime = millis();

¥

A.8 distance_Measure.h

41
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class distance_Measure

{

private:

public:
distance_Measure(){}
void measure(){

duration = setUpUItraSonicSensor(trigPin,echoPin);

cm = _duration(duration); // Divide by 29.1 or multiply by 0.0343

Il convert cm to % of trunk by length
Tank_volume = cmToPercent(MAX_RANGE-STOP_RANGE,cm);

delay(1500);

long setUpUlItraSonicSensor(int _trigPin,int _echoPin)
{
Il The sensor is triggered by a HIGH pulse of 10 or more microseconds.

/I Give a short LOW pulse beforehand to ensure a clean HIGH pulse:

digitalWrite(_trigPin, LOW);
delayMicroseconds(2);//2|5
digitalWrite(_trigPin, HIGH);
delayMicroseconds(5);//5|10
digitalWrite(_trigPin, LOW);



// Read the signal from the sensor: a HIGH pulse whose
/l duration is the time (in microseconds) from the sending

/I of the ping to the reception of its echo off of an object.

pinMode(_echoPin, INPUT);

return pulseln(_echoPin, HIGH);

/I Convert the time into a distance
long _duration(long duration)

{

return (duration / 2) / 29.1;
[Ireturn (d/57);

¥

long cmToPercent(int max,long current_Distance)

{
if(cm<=0)

{

return O;

}
if(cm>=MAX_RANGE)

{

return O;

by
return ((MAX_RANGE-current_Distance)*100)/(long)max;

¥
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A.9 i0Pins.h

void setUplOPins()

{
//sensor 1
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
//sensor 2
pinMode(trigPin2, OUTPUT);
pinMode(echoPin2, INPUT);
//Set the relay pins as output pins
pinMode(relayl, OUTPUT);
pinMode(relay2, OUTPUT);
/[ Turn OFF the relay
digitalWrite(relayl, HIGH);
digitalWrite(relay2, HIGH);

Serial.printin("[+] pins are ready now!");

}

A.10 web_HomePage.h
const char* PARAM_INPUT _1 = "output™;

const char* PARAM_INPUT _2 = "state";

const char index_html[] PROGMEM = R"rawliteral(

<IDOCTYPE html>
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<html lang="en"><head>

<meta charset="UTF-8">
<title>Water & Managment System</title>
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<meta http-equiv="Cache-Control" content="no-cache, must-revalidate">
<meta http-equiv="Expires" content="Sat, 26 Jul 1997 05:00:00 GMT">
<link href="https://use.fontawesome.com/releases/v5.7.2/css/all.css"
rel="stylesheet">
<link rel="icon" href="data:image/png;base64,base64photo.....">
<style>
html {
font-family: Arial;
display: inline-block;

text-align: center;

h2 {

font-size: 3.0rem;

p{

font-size: 1.0rem;

body {
max-width: 600px;
margin: Opx auto;

padding-bottom: 25px;



switch {
position: relative;
display: inline-block;
width: 120px;
height: 68px

.switch input {

display: none

Slider {
position: absolute;
top: 0;
left: O;
right: 0;
bottom: 0;
background-color: #ccc;

border-radius: 6px

Slider:before {
position: absolute;
content: "';
height: 52px;
width: 52px;
left: 8px;
bottom: 8px;
background-color: #fff;
-webkit-transition: .4s;



transition: .4s;

border-radius: 3px

input:checked+.slider {
background-color: #30000

input:checked+.slider:before {
-webkit-transform: translateX(52px);
-ms-transform: translateX(52px);

transform: translateX(52px)

.grid-container {
display: grid;
grid-template-columns: repeat(auto-fit, minmax(200px, 1fr));

grid-gap: 20px;

grid-item {
display: flex;
flex-direction: column;
align-items: center;
justify-content: center;
background-color: #f1f1f1;
padding: 20px;
border-radius: 5px;
box-shadow: Opx Opx 5px rgba(0, 0, 0, 0.2);
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switch {
position: relative;
display: inline-block;
width: 60pXx;
height: 34px;

.switch input[type="checkbox"] {

display: none;

Slider {
position: absolute;
cursor: pointer;
top: 0;
left: O;
right: 0;
bottom: O;
background-color: #ccc;
border-radius: 34px;

transition: 0.4s;

Slider:before {
position: absolute;
content: "';
height: 26px;
width: 26px;

left: 4px;



bottom: 4px;
background-color: white;
border-radius: 50%;

transition: 0.4s;

input[type="checkbox"].checked+.slider {
background-color: #2196f3;

input[type="checkbox"]:checked+.slider:before {

transform: translateX(26px);

h4 {
margin: 0 0 10px O;

.container {

display: flex;

Jeft-column, .right-column {
flex: 1;

Jeft-column {

background-color: #eee;
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right-column {
background-color: #ddd;
}

</style>

<style>
[* Style for the vertical menu */
.vertical-menu {
display: flex;
justify-content: center;
align-items: center;

margin-bottom: 20px;

.vertical-menu a {
background-color: #eee;
color: #333;
display: inline-block;
padding: 12px;
text-decoration: none;

margin: 0 10px;

.vertical-menu a.active {
background-color: #ccc;
color: #fff;

/* Common styles for all screen sizes */
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.content {

display: none;

padding: 20px;

background-color: #f9fof9;

[* border: 1px solid #ccc;*/

margin: 0 auto; /* Center the content horizontally */

overflow-y: auto; /* Add vertical scroll if content exceeds height */

[* Styles for wide screens */
@media screen and (min-width: 992px) {
.content {
height: 70vh; /* Set a fixed height for wide screens */
max-height: 70vh; /* Set a maximum height for the content */
width: 70%; /* Adjust the width as needed */

[* Styles for medium screens */
@media screen and (max-width: 1199px) {
.content {
height: calc(100vh - 140px); /* Subtracting the header and footer heights
*/
max-height: calc(100vh - 140px); /* Set a maximum height for the
content */
width: 80%; /* Adjust the width as needed */

[* Styles for small screens */
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@media screen and (max-width: 991px) {

.content {
height: calc(100vh - 140px); /* Subtracting the header and footer heights
*/
max-height: calc(100vh - 140px); /* Set a maximum height for the
content */
width: 90%; /* Adjust the width as needed */

#logs-table {
width: 100%;

border-collapse: collapse;

#logs-table th,
#logs-table td {
padding: 10px;

border: 1px solid #ccc;

#logs-table th {
background-color: #fOf0f0;
font-weight: bold;

¥

<[style>

<script>
I/l Function to show the logs

function showLogs() {
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var logsContainer = document.getElementByld(‘logs-container’);

var logsTableBody = document.querySelector(‘#logs-table tbody");
logsTableBody.innerHTML ="; // Clear the table body

I/l Make a GET request to retrieve the logs
var xhr = new XMLHttpRequest();
xhr.open('GET", 'http://192.168.1.104/logs', true);
xhr.onreadystatechange = function() {
if (xhr.readyState === 4 && xhr.status === 200) {

var logs = JSON.parse(xhr.responseText).logs;

/I Iterate through the logs and create table rows
logs.forEach(function(log) {

var row = logsTableBody.insertRow();

var indexCell = row.insertCell();

var messageCell = row.insertCell();

indexCell.textContent = log.index;
messageCell.textContent = log.message;
hk
}
b
xhr.send();
by

</script>

<script>
// Function to show/hide the content divs
function switchContent(evt, contentName) {

/] Get all elements with class "content™ and hide them
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var contentElements = document.getElementsByClassName('content’);

for (var i = 0; i < contentElements.length; i++) {

contentElements[i].style.display = 'none’;

I/ Get all elements with class "menu-link™ and remove the "active" class
var menuLinks = document.getElementsByClassName(‘menu-link’);
for (var i = 0; i < menuLinks.length; i++) {

menuLinks[i].className = menuLinks][i].className.replace(' active', *);

I/ Show the selected content div and set the corresponding button as active
document.getElementByld(contentName).style.display = 'block’;

evt.currentTarget.className +="active';

/Il If "Show Logs" button is clicked, call the showLogs() function
if (contentName === "content4') {

showLogs();

// Function to send the cooldown time to the server
function sendCooldownTime() {
var inputBox = document.getElementByld(‘cooldown-input');

var time = inputBox.value;

// Make a GET request to the /cd?time=<data> endpoint
var xhr = new XMLHttpRequest();
xhr.open('GET", '/"WMS/cd?time="+ time, true);



¥
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xhr.onreadystatechange = function() {

If (xhr.readyState === 4 && xhr.status === 200) {
Il Process the response if needed

console.log(‘Cooldown time sent successfully’);

}
o
xhr.send();

</script>

</head>

<body>

<hl>Water ¢/ Managment System</h1>

<div class="vertical-menu">

<a href="#" class="menu-link active" onclick="switchContent(event,

‘contentl")">

<i class="fas fa-home"></i> Home

<[a>

<a href="#" class="menu-link" onclick="switchContent(event, ‘content2")">

<i class="fas fa-cogs"></i> Schedule

<[a>

<a href="#" class="menu-link" onclick="switchContent(event, ‘content4')"'>

<i class="fas fa-list"></i> System Logs

<[a>

<a href="#" class="menu-link" onclick="switchContent(event, ‘content3’)">

<i class="fas fa-users"></i> About

<[a>

</div>
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<div id="content1" class="content" style="display: block;">
<div class="container">

<div class="left-column">

<p>
<i class="fa fa-tint" style="font-size:1.0rem;color:#75e095;"></i>
<span class="dht-labels">Water Level : </span>
<span id="TemperatureValue">0</span>
<sup class="units">%</sup>
</p>
<img src="data:image/png;base64, base64photo...... " width="100"
height="100">

</div>

<div class="right-column">
<p id="motor-status">...</p>
<img src="data:image/png;base64,base64photo......" width="100"
height="100">
</div>

</div>

<p>
<i class="far fa-clock" style="font-size:1.0rem;color:#e3a8c7;"></i>
<span style="font-size:1.0rem;">Time </span>
<span id="time" style="font-size:1.0rem;">3:53:03 PM</span>

<i class="far fa-calendar-alt" style="font-size:1.0rem;color:#f7dc68;"></i>
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<span style="font-size:1.0rem;">Date </span>

<span id="date" style="font-size:1.0rem;">Monday, 24-April-2023</span>
</p>

<div class="grid-container">
%BUTTONPLACEHOLDER%

</div>

</div>

<div id="content2" class="content">
<h2>Set Pump Cool down</h2>
<p><strong>Note:</strong> To use cool down mode, please follow these
steps:</p>
<ol>
<li>Stop the Auto mode.</li>
<li>Enable Pump 1.</li>
<li>Check the System logs.</li>
</ol>
<br>
<p>Set the amount of minutes to stop Pumpl.</p>
<input type="number" id="cooldown-input" placeholder="Enter cooldown time"
/>
<button onclick="sendCooldownTime()">Submit</button>

</div>

<div id="content3" class="content">
<h2>About this project</h2>
<p>Water Management Arduino App is a cutting-edge solution that leverages

Arduino technology to efficiently monitor and control water resources. With this



58
innovative app, users can effectively manage water consumption, detect leaks, and

automate irrigation systems. By providing real-time data and intuitive controls, the
app empowers individuals and organizations to conserve water, reduce waste, and
promote sustainable water practices.</p>

<p>Author this project : Ahmad Shawawreh</p>

</div>

<div id="content4" class="content">
<h2>Logs</h2>
<div id="logs-container">
<table id="logs-table">
<thead>
<tr>
<th>Index</th>
<th>Message</th>
</tr>
</thead>
<tbody></thody>
</table>
</div>

</div>

<script>
setInterval(function() {
/I Call a function repetatively with 2 Second interval
getTemperatureData();
//getButtonData();
}, 2000);
setInterval(function() {

/l Call a function repetatively with 1 Second interval
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Time_Date();

}, 1000);

function getTemperatureData() {
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
document.getElementByld("TemperatureValue™).innerHTML =

this.responseText;

¥
Y
xhttp.open("GET", "readDistance", true);
xhttp.send();

function getButtonData() {
var xhttp = new XMLHttpRequest();
xhttp.onreadystatechange = function() {
if (this.readyState == 4 && this.status == 200) {
document.getElementByld("ButtonState").innerHTML =
this.responseText;
¥
2
xhttp.open("GET", "readButtonState", true);
xhttp.send();

function Time_Date() {
var t = new Date();

document.getElementByld (" "time").innerHTML = t.toLocaleTimeString();
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var d = new Date();

const dayNames = ["Sunday", "Monday", "Tuesday", "Wednesday",
"Thursday", "Friday", "Saturday"];
const monthNames = ["January", "February", "March", "April", "May",
"June", "July", "August", "September", "October", "November", "December"];
document.getElementByld("date").innerHTML = dayNames[d.getDay()] + ",
"+ d.getDate() + "-" + monthNames[d.getMonth()] + "-" + d.getFullYear();
}

</script>

<script>

/I define the URL of the server API

const apiUrl = "/api/status’;

var buttons = [
{id: "111", property: "automode" },
{ id: "222", property: "flowdetectionmode" },
{id: "14", property: "pumplstatus” },
{id: "4", property: "pump2status" }
I;

Il define a function to fetch the status and update the <p> element
function updateStatus() {
fetch(apiUrl)
.then(response => response.json())
.then(data => {
const pumplButton = document.getElementByld('14');
const pump2Button = document.getElementByld('4");



const automodeButton = document.getElementById('111");

const flowdetectmode = document.getElementByld('222");

If (data.pumpl_status ==="1") {
pumplButton.checked = true;

}else {
pumplButton.checked = false;

if (data.pump2_status ==="1") {

pump2Button.checked = true;

}else {
pump2Button.checked = false;
}
if (data.control_mode ==="1") {
automodeButton.checked = true;
}else {
automodeButton.checked = false;
¥

if (data.flow_detection ==="1") {
flowdetectmode.checked = true;

}else {

flowdetectmode.checked = false;

const statusElement = document.getElementByld('motor-status’);
statusElement.textContent = "Pump Status: ${data.status};

if (data.status === 'Running’) {



statusElement.style.color = 'green’;
} else if (data.status ==="ldle") {

statusElement.style.color = 'blue’;
} else if (data.status === "Stopped") {

statusElement.style.color = 'red’;

¥
)

.catch(error => console.error(error));

Il update the status immediately
updateStatus();

// update the status every 3 seconds
setinterval (updateStatus, 3000);

</script>

<script>
function toggleCheckbox(element) {
var xhr = new XMLHttpRequest();
if (element.checked) {
xhr.open("GET", "/data_update?output=

}else {
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" + element.id + "&state=1", true);

xhr.open("GET", "/data_update?output=" + element.id + "&state=0", true);

¥
xhr.send();



</script>

</body></html>
Jrawliteral™;
String outputState(int output){

if(output == 111)
{

if(manual) return “"checked"; else return "™;

¥

if(output == 222)
{

if(FDMode) return "checked"; else return

¥

if(output == 13)//D13
{

if(motor) return “"checked"; else return "™,

¥

if(output == 14)//D14
{

if(motor2) return "checked"; else return "";

¥

return "'
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String processor(const String& var){

//Serial.printvar);

if(var == "BUTTONPLACEHOLDER"){

String buttons = "";

buttons += "<div class=\"grid-item\"><h4>AutoMode</h4><label
class=\"switch\"><input type=\"checkbox\" onchange=\"toggleCheckbox(this)\"
id=\"111\"" + outputState(111) + "><span
class=\"slider\"></span></label></div>";

buttons += "<div class=\"grid-item\"><h4>FlowDetection</h4><label
class=\"switch\"><input type=\"checkbox\" onchange=\"toggleCheckbox(this)\"
1d=\"222\" " + outputState(222) + "><span
class=\"slider\"></span></label></div>";

buttons += "<div class=\"grid-item\"><h4>Pump 1</h4><label
class=\"switch\"><input type=\"checkbox\" onchange=\"toggleCheckbox(this)\"
1d=\"14\" " + outputState(13) + "><span class=\"slider\"></span></label></div>";

buttons += "<div class=\"grid-item\"><h4>Pump 2</h4><label
class=\"switch\"><input type=\"checkbox\" onchange=\"toggleCheckbox(this)\"

id=\"4\"" + outputState(14) + "><span class=\"slider\"></span></label></div>";

return buttons;

¥
return String();

¥

A.11 web Route.h

String getLogPage();

void handleCooldownRequest(AsyncWebServerRequest *request);
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void init_webservice() {

// Route for root / web page

server.on("/", HTTP_GET, [J(AsyncWebServerRequest *request){

request->send_P (200, "text/html", index_html, processor);

bk

server.on(*'/version",HTTP_GET, [J(AsyncWebServerRequest *request){

request->send(200, "text/plain™, String(version));

H;

server.on("/readDistance",HTTP_GET, [J(AsyncWebServerRequest *request){

request->send(200, "text/plain”, String(Tank_volume));

}); //--> Routine to handle the call procedure handleDHT11Temperature

server.on("/getDistance”,HTTP_GET, [J(AsyncWebServerRequest *request){

request->send( 200, "application/json™,"{\"status\"":

\"OK\" \"distance\":\""+String(Tank_volume)+"\"}");

}); //I--> Routine to handle the call procedure

server.on("/WMS/SFT" HTTP_GET,



[1(AsyncWebServerRequest* request){
if(ISAFETY)
{
SAFETY = true;
request->send(200, "text/plain”, "SAFETY mode is On");
Yelse{
SAFETY = false;
request->send(200, "text/plain”, "SAFETY mode is Off");

}
H;

server.on("/logs", HTTP_GET, [J(AsyncWebServerRequest *request){
request->send(200, "application/json", getLogPage());

i

server.on("/WMS/cd", HTTP_GET, [J(AsyncWebServerRequest *request){

handleCooldownRequest(request);

i

// Send a GET request to
<ESP_IP>/update?output=<inputMessagel>&state=<inputMessage2>
server.on("/data_update”, HTTP_GET, [] (AsyncWebServerRequest *request) {
String inputMessagel;
String inputMessage2;
/l GET inputl value on
<ESP_IP>/update?output=<inputMessagel>&state=<inputMessage2>
If (request->hasParam(PARAM_INPUT_1) && request-
>hasParam(PARAM_INPUT _2)) {
inputMessagel = request->getParam(PARAM _INPUT _1)->value();
inputMessage2 = request->getParam(PARAM_INPUT _2)->value();
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if(inputMessagel.toint() == 111)
{
if(inputMessage2.toint() == 1)
{

manual = true;

}

else{

manual = false;

}
k

iIf(inputMessagel.tolnt() == 222)
{
if(inputMessage2.tolnt() == 1)

{
FDMode = true;

}

else{
FDMode = false;

}
k

if(inputMessagel.tolnt() == D13)//D13

{
if(inputMessage2.tolnt() == 1)

{

motor = true;
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}

else{

motor = false;

k
¥

if(inputMessagel.toint() == D14)//D14
{

if(inputMessage2.toint() == 1)

{

motor2 = true;

}

else{

motor2 = false;

}
k
k

else {
inputMessagel = "No message sent";
inputMessage2 = "No message sent";
¥
request->send(200, "text/plain”, "OK");
b
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A.12 Web_Server.h

#if defined(ESP32)

#define D14 14

#define D13 13

#define D12 12

#elif defined(ESP8266)
#include <sys/pgmspace.h>
#endif

#include <Arduino.h>
#include "web_HomePage.h"
AsyncWebServer server(80);
#include "API.h"

#include "web_Route.h"

void init_api();

void init_webservice();

void serverBegin() {

/ Start ElegantOTA

/I With out password

Il AsyncElegantOTA.begin(&server);

/[ With password

/I AsyncElegantOTA .begin(&server, "admin™, "01001011");
/[ Start server

server.begin();
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String getLogPage() {

String logPage ="";
for (inti=1;1<MAX _LOGS; i++) {
logPage = logPage + (logs[(currentLog + i) % MAX_LOGS));
}
return ("{ \"logs\":[\n" + logPage + "\n] }');

void handleCooldownRequest(AsyncWebServerRequest *request) {
if (request->hasArg(*time")) {
Il Get the value of the "time" parameter from the URL query string
String timeParam = request->arg("time");

unsigned int cooldownTime = timeParam.tolnt();

/I Set the cooldown time
setCooldownTime(cooldownTime);
CD =true;

// Send a response
request->send(200, "text/plain™, "Cooldown time set: " + String(cooldownTime)
+ " minutes");
} else {
/I Invalid or missing "time" parameter

request->send(400, "text/plain™, "Invalid request");

k
¥



