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[1poeKkThbl JoMalLHeN
aBToOMaTuKn Ha ESP8266

Mcnonb3ynte BO3MOXHOCTU 3TOr0 KPOLLIEYHOro
Wi-Fi-yMna gnsa cos3gaHma 3axsaTbiBatOLWLMX YMHbIX

OOMalUHUX MNMPOEKTOB.

KaTtanuH baTtpuny



Ob6 aBTOpE

KaTtanun baTtpuHy okoHuun MNonutexHmnyecknn yHneepcutet byxapecta no
cneumanbHOCTU «3NeKTPOHMKA, TENEKOMMYHMKALUMN 1 MHPOPMALIMOHHBIE TEXHOITOTUM.
MocnegHue 16 net oH paboTan pa3paboTymMkomM nporpammMHoro obecneyeHns B obnactu
TenekommyHukaumii. OH paboTtan co cTapbiMy NPOTOKONaMM U HOBENLLMMU CETEBLIMU
NPOTOKOMNaMn U TEXHOMNOMMAMM, MO3ITOMY OH MCMbITan Bce HegaBHWe npeobpasoBaHus B
TENEKOMMYHUKaLMOHHOM oTpacnu. OH peanu3oBar MHOXECTBO
T€NeKOMMYHUKaLUMOHHbIX MPOTOKOJ10B, OT a,u,anTau,mﬁ Aoctyna n MmarmctpalibHbIX
KOMMYTaTOpPOB A0 BbICOKONMPOM3BOOUTESIbHbIX KOMMYTaTOPOB ONEepaTopCKOro Knacca Ha
pasnuyHbIX annapaTtHbix nnatdopmax ot Wintegra n Broadcom.

WHTepHeT BeLlen cTan aAns Hero eCTeCTBEHHON 3BOMOLMEN, U TENEPb OH COTPYAHNYaeT
C pa3HbiMX KOMMaHUAMM, YTOObI NOCTPOUTL MUP 3aBTPALUHErO AHSA, KOTOPbLIN caenaeT
HaLLy 13Hb Gonee komdopTHON 1 6esonacHon. Vicnonbdys ESP8266, oH co3pan
NPOTOTUMbI YCTPOWCTB, TAKUX KaK KOHTPOSINEPbI NONUBA, MHTEMNNEKTYanNbHbIE PO3ETKY,
OKOHHble CTaBHU, LMdPOBbIE afpeCHbIe 3NEMEHTLI YNPaBNeHNsi OCBELLLEHNEM,
3NeMeHThI yNpaBIieHUs1 OKpyKatoLen cpeaomn, U Bce OHW ynpaBnsitoTcs
HenocpeacTBEHHO N3 MOOUITBLHOIO NPUNoXeHus Yepea obnako. bpokep MQTT ¢ mocToM
n cepsepom WebSockets 6bin gaxe paspabotaH gnsg ESP8266. Ckopo aTu ycTponcTea
CTaHyT YacTbto Hallel NOBCEAHEBHOM XU3HW, U Mbl BCe OyaeM Hacnaxgartbcsl Ux
PYHKLUNOHANBHOCTBIO.

He 3abyabTte 3aTeM cnegutb 3a ero 6norom https://myesp8266.blogspot.com u 3a
HOBOW NNaTdOPMON Kak YCINyrow, KOTOPYHO Bbl CKOPO OOHapyxuTe Ha
https://iotcentral.eu.



OrnaBneHune

MNpeancnosune

N

MnaBa 1. Hauyano pa6oTbl c ESP8266
HauunHaa ¢ mukpocxembl ESP8266
YctaHoBka Arduino IDE

3arpyska nporpammbl Arduino IDE
Hactponka Arduino IDE
YctaHoBka ESP8266 SDK
Kak yctaHOBUTb 6UGNMNOTEKY
Bubnnotekn ns penosntopmst ApaynHo
Bubnunotekn HeT B peno3ntopumn
MpuLwno BpemMsA 4S9 Balleii nepBoOW NporpamMmmbl
YBugetb pesynbTtaT
MoakntoveHne ESP8266 k Wi-Fi
MonyyeHue paHHbIX N3 NHTepHeTa
OTnpaBkKa faHHbIX B VIHTepHeT
Pe3tome

MnaBa 2: Co3gaHue 1 HacTpoWKa coO6CTBEHHOro cepeepa MQTT
TpaHcnopT TenieMeTpmn ouepeamn cooobuleHuin - MQTT
KauecTtBO 06Cny}mMBaHUSA
BesonacHocTb
CoxpaHaTb COOBLEeHUS 1 NOCHEAHIO BOSO
OcHoBHasi TepMUHOIIOrNS
HO,D,CTaHOBO‘-IHbIe 3Haku B TeMax
MpeactaBnsoLWmMin 6pokep Mosquitto
ESP8266 n MQTT
My6nmnkauma paHHbIX ¢ ESP8266
Mony4yeHmne coobuweHun MQTT B ESP8266
3awmTa Mosquitto
Pes3tome

MnaBa 3: Co3pgaHune gomallHero tepmoctara ¢ ESP8266
SPIFFS
O6bekTbl SPIFFS
Ob6bekT kaTanora
darnoBbIi 06BEKT
JaTtunk Temnepartypbl
Pe3tome

© o N

1"

17
18
19
20
22
24
26
35
41

42
42
43
43
44
44
46
47
51
53
56
59
64

65
65
67
69
70
73
85



Table of Contents

MnaBa 4: YcTpoicTsa ynpaBneHus c ESP8266
Mcnonb3oBaHue 6nbnnotekn WiFiManager
[o6GasneHne napameTpoB Ha cTpaHuLy HacTponkn WiFiManager
M COXpaHeHne ux B hann
ESP8266 u nHgppakpacHas cBa3b
KOMMNOHEHTbI yCTpOMNCTBa
Mporpammel 1 BUBNNOTEKM AN 9TOro NpoekTa
Pesiome

Fnaea 5: Vicnonb3oBaHne ESP8266 ansa co3gaHunsi cuctembl 6€30MacHOCTU
MaccmBHbI MHPpPaKpacHbI JaTvmnK
Kak paboTtatoT PIR
TectnposaHue mogyns PIR
MopkntoveHne moayna PIR k HTepHeTy

Kop 6e3onacHoctn ESP8266 PIR
Pe3tome

NnaBa 6: 3awnTa BalnMx gaHHbIX
BkntoueHne windpoBaHmsa Ha mosquitto
YcTaHoBka naketa openssl|
CosgaHune cobCTBEHHbIX CepTUdUKaTOB
3awurta coegnHeHna mexay ESP8266 n 6pokepom MQTT
PaboTa ohnaiiH
CoxpaHeHune gaHHbIx Ha SD-kapTy
Pestome

naBa 7: CBA3b B pea/lbHOM BpPEMEHU
Beb-cokeTbl
JeTtanu npoTtokona
MoTokoBas nepepgayva gaHHbIX ¢ ESP8266
AkcenepomeTp ADXL345
MoakntoyeHne kK ESP8266
Koo ESP8266
Kon 63kaHaa
O6wenocTtynHas Beb-cTpaHuLa
Pesiome

Maga 8: [lJo6aBneHne MO6MNbHOIro NPUNOXXEHUS B YMHbIA AOM
YctaHoBKa Docker 1 ncnonb3soBaHne KOHTENHEPOB
Mony4yeHne nposiBOMHOro obpasa
O6pasbl Docker
HacTtponka mecTHoro 6pokepa
Cneundmkaumn koga ESP8266
Pestome

86
86

94
98
99
100
104

105
105
105
109
113

122
126

127
127
127
128
131
135
140
143

144
144
144
145
146
147
148
156
158
159

160
160
163
164
168
171
177

[ii]



[lpeaouncnoBue

C Tex nop, kak ObIsT NOCTPOEH NepBbI [OM, YENOBEK CO3HATENBLHO CTaparcsi ero yny4dunTb,
caenatb 6onee KOMOPTHLIM M Ge3onacHbIM. [lomalLHAs aBTOMaTU3aunst Unu JOMOTHKA
CYLLLECTBYIOT YX€ HECKOMbKO AEeCATUNETUN C TOYKM 3PEHUS OCBELLIEHNS U NPOCTOro
ynpasnexHusa npubopamu, N TONbKO HEAABHO TEXHOMOMMKU AOrHaNM naet B3anmMocBsi3aHHOro
MMpa, NO3BOMAOLLErO NOJHbIAN KOHTPOSb HAaA BallMM AOMOM M3 Noboro mecTa, YToObI
cTaTb peasnbHOCTbIO.

ESP8266 - Hegoporom unn, NO3BONAIOLWNIA 3EEKTUBHO co3naBaTb CUCTEMY AOMaLLUHEN
aBTOMaTUKW.

B aToi kHure 6ygeTt npoaeMOHCTPUPOBAHO HECKOSBbKO NPOCTLIX B peanu3auumn NpoeKkToB
JOMallHen aBTOMAaTUKK - OT yNpaBneHus pene 4o CHUTbIBaHUS BCEX BUAOB NapamMeTpoB,
TaKuX Kak Temnepartypa, BraXxHOCTb, OCBELLEHHOCTb UK MPUCYTCTBUE,KOTOPLIE NO3BOSIAT
OTNpaBnATb AaHHble N3 Mmogynen ESP8266 B Bawe yacTHoe o6nako. bonee Toro, Bbl
crnpoekTupyeTe u cosgaante 6esonacHoe 0bnako 1 MoOBUNbHOE NPUIOXEHME, KOTopble
obecneyvaT komdpopT 1 6esonacHOCTb . K KOHLYY 3TOM KHUIN Bbl CMOXETE co3faBaTb CBOU
cobCTBEHHbIE B3aMMOCBSA3aHHbIE YCTPOUCTBA ANS NYYLLEN XU3HM.

Ha pblHKe AOCTYNMHO MHOXXECTBO BapuaHTOB, M Bbl MOXeTe BblGpaTb CBOW COOCTBEHHbIN
moaynb ESP8266 B 3aBMCMMOCTU OT NoTpebHOCTeN Bawlero npoekta. Hekotopble 13
LUMPOKO pacnpoCTpaHEeHHbIX NPOEKTOB JOMALLHEN aBTOMATMKM BKITOYAOT co3faHne
nopTaTMBHOIO MOHMUTOPA OKpY>KatoLLen cpeabl, 6ecnpoBo4HOro yaaneHHoro
KK-gucnnesq, aummepa / nepekntovartensi nepemMeHHoro Toka Air Gesture,
WHTEeNneKTyanbHbIX rapaxHblix BopoT Wi-Fi, oceexunTtens Bosgyxa 0T u gbiMoBo#n
NoXapHOW CUrHanua3auumn ¢ nogknodeHnem K HTepHerty.

[omaluHsas aBTomaTuka onpeAeneHHo HUKYLAA He OeHETCS, NOCKONbKY npogorkaeT
yOOBNETBOPSATb NOTPeOHOCTM NoTpebuTenen, KoTopble MwyT bonee adpdekTuBHbIE CnOcobbl
JocTyna K MHcpopmauun n ynpasneHns gomallHen cpeaomn.

C pomaluHen aBToMaTm3aumen Bbl MOXeTe ynpaBnaTb CBOMM YCTPONCTBOM Tak, Kak XoTuTe.

O yem 3Ta KHUTa

B rmaee 1 «Hayvano pa6oTbl ¢ ESP8266» pacckasbiBaeTca 06 ocHoBax paboTbl C
Mukpocxemon ESP8266 Wi-Fi, B TOM Yncne o ToM, Kak BelbpaTe MOAYMb 1 KAk HACTPOUTb
Mukpocxemy ESP8266. Bbl yaHaeTe, kak HacTpouTb nnaty ESP8266, 4Tobbl ee MOXHO
6bIN0 ncnonb3oBaTh B OCTaBLUENCs YacTu kKHurn. Bel ByaeTtesHaTs, kak BblbpaTb
npasuIibHbLIN Moaynb ESP8266, NockonbKy Ha pblHKE AOCTYNHO MHOXECTBO BapuMaHTOB.
Mocne 3TOro Bbl N3y4nTe OCHOBLI Ynna ESP8266 Wi-Fi n Hayuntecb cunThiBaTh AaHHbIE C
JaTyvka, NoAKMNIYEHHOrO K Ymny.

B rnaBe 2 «Co3gaHue n HacTporika cobcTBeHHoro cepeepa MQTT» pacckasbiBaeTcs O
co3gaHuu n HacTporike cepsepa MQTT ansa ucnonb3oBaHnsa ¢ ESP8266. B aTou rnase Bbl
y3HaeTe, KaK nosiy4ntb, CKOMNUIMpoBaTb, yCTaHOBUTL U HACTpouTb cepeep MQTT,
KOTopbIv ByAeT UCNoNb30BaTLCA B rNaBax B KayeCcTBe LeHTpanbHOoro wo3a MQTT.
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B rmaee 3 «Co3gaHne gomallHero TepMmocrtarta ¢ nomollbio ESP8266» pacckasbiBaeTcs, Kak
co3gaTtb AOMaLLHUI TepMocTaT ¢ nomoLlbio ESP8266. Bbl y3HaeTe, Kak UaMepuTb
TemMnepaTtypy B BalleM JOME C NMOMOLLbIO TEpMOCTaTa, kak 0TobpasnTb 3Ty TemnepaTtypy Ha
3KpaHe, a Takke Kak oTperynMpoBaTb TeMNepaTypy B COOTBETCTBMM C BaLUMMU
NoXXenaHnsAMMm.

maea 4, YnpaensatoLime yctponctea ns ESP8266, nokasbiBaeT, kak ynpaBnsiTb 6bITOBON
TEXHWKOWN, KOTOpasi 4acTo NPUCYTCTBYET B OMe, HanpuMmep, namnamu, ceetoguogamu u
apyrumu npubopamu. Bel y3HaeTe, kak ynpaBnaTb HECKONbKMMU BbITOBbIMU Npubopamu,
ncnonb3ys Tonbko Mukpocxemy Wi-Fi ESP8266. bnarogaps BO3MOXHOCTU MNOAKMOYEHUS
yuna Kk Wi-Fi Bbl CMOXeTe yaaneHHo ynpaBnaTb BCEMU YCTPONCTBaMM.

maBa 5, Vcnonb3oBaHne ESP8266 ona co3gaHus cMcteMbl 6e30nacHOCTU, ONUCLIBAET,
Kak NOCTPOUTb NOMHY0 cuctemy 6e3onacHocTu Ha ocHoBe ESP8266. Bel y3HaeTe, Kak
NOAKMYNTLCA K arieMeHTam moaynst ESP8266, koTopblie Heob6XxoauMbl 41 CUCTEMBI
©e3onacHOCTK, TaKMM KaK OaT4yMKu OABMXKEHUSs1, Kamepbl 1 curHanmnsauus. [llocne atoro
Bbl CMOXETEe NOCTPOUTb MOJSTHY cucTeMy 6€30MacHOCTU Ha OCHOBE 3TUX SNIEMEHTOB.

maea 6, 3aliuTa BaluMX AaHHbIX. OTa rnaBa nocesileHa gobaeneHno SSL ans
Be3onacHon cBaA3n mexay mogynamm ESP8266 n 6pokepom. Bl Hayuntech WwindpoBaTth
nakeTbl, YTOObI 3aWNTUTL AaHHbIE 1 YOeanTbCs, YTO Balle obLLeHne ocTaeTcs
KOH(bMAeHUNaNbHbLIM.

B rnaBe 7, CBA3b B peanbHOM BPEMEHW, €CTb HECKOMBKO CIy4yaeB MCNOSb30BaHUs, Koraa
BaM HY>XHO BUAETb AaHHbIE, NOSTyYeHHble C JaT4YMKOB B pearibHOM BpeMEHH,
perncTpupoBaTthb 3Ha4yeHus1 B 6a3e gaHHbIX Unmn otobpaxkatb MX Ha KpacMBOM rpaduke.

MaBa 8 «[Job6aBneHne MOBUIBLHOIO NPUITOXEHNST B YMHbIA oM». YTOObI 3aBEPLUNTL
I'IyTeLIJeCTBI/Ie B MKNp yMHOFO aoma um yl'lpaBJ'IFlTb cBOMM JOMOM C TeJ'Ie(JbOHa, Bbl
co3gagute mobunbHoe npunoxerHne ans Android.

YTo Bam NnoHagoouTCA ANA 3TOU KHUTU

YTtobbl HavaTb paboTy ¢ ESP8266, Bam NnoHagobutca pag nporpamMmMHbIX Y annapaTHbIX
KOMMOHEHTOB.

Mwukpocxema ESP8266 n ee moayrnb, aTtyuku, Takme kak ADXL345, natyuku
Temnepatypbl, Aat4nkn PIR 1 kabenu, MHCTpyMeHTbl Ans naviku. B kaxaon rnaee 4
cTaparicsa caenaTtb XOpOoLUYH KapTUHKY M AaTb XOpoLlee onMcaHue.

Onsa nporpamm Ham noTpebyetca MK ¢ yctaHosneHHon Windows u VirtualBox. Ans
npunoxeHusa Arduino IDE c Bepcuen SDK He Huxke 1.5.3 ana ESP8266, Lubuntu Linux
16.04 yctaHoeneH B Virtual Box, Docker ycraHosneH B Virtual Box, InfluxDB u Grafana
ycTaHoBneHbl B Virtual Box.

[2]
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A Koro ata kKHura

OTa KHura npegHasHayeHa a4ng nogen, Kotopble XOTAT peanu3oBaTb HEAOPOrne NPOEKThbI
JOMallHen aBToMaTUKM C Ucnonb3oBaHnem mukpocxembl Wi-Fi ESP8266, a Takke
MOMHOCTbIO aBTOMaTM3NpoBaTh CBOM AoM BasoBoe noHnmaHue nnaTbl 6bin0 Obl

OO0NONMHUTENbHbIMNPENMYLLLECTBOM.

[3]




Ha4yano pabotbl ¢ ESP8266

HeBo3MOXHO He cribilwaTtb 06 NHTepHeTe Beller (I0T), KOTOPbIV HAYMHAET NPOHNKATL B HaLLK
JOMa 1 Hally >XU3Hb BMECTE C HEODXOAMMOCTBIO eXXeAHEBHO NOTPEONATE U KOHTPONMPOBaTh

OrPOMHOE KONNYeCTBO AaHHbIX. Y BCeX Hac eCTb CMapTdOH C noAknoyeHnem K IHTepHeTy, n
Mbl MOXXEM MFHOBEHHO HaxoAmTb Ntoden No BCeMy MUPY U CBA3bIBATLCSA C HAMMU.

Ecnu mbl Moxxem obLaTtbest u obcyxaaTth ¢ NiogbMU No BCeMy MUpY, NodYemy Obl He
KOHTpPONMpOBaTh HaLLM AOMa, HaLLW MaLMHbl U HaLKM odUChl C HaLero cmapTdgoHa?
NMeHHO 3aeck Ha cLeHy BbixoauT 10T, KOTOPLIN NO3BONAET HAM MOAKMOYATL K
MHTepHeTy npakTu4ecku nobdon 06HEKT.

B HacTosLee BpeMs Ha pbiHKE €CTb HECKOMBKO MUKPOCXEM, CMOCOGHbIX MOAKMoYaTbCs K
NHTepHeTy, HO OAMH ManeHbKMI YeroBeYek NPUBIEK BHUMaHNE pa3paboTYnMKoB CBOMMU
XapaKTepUCTMKaMn 1 LIEHOWA.

910 ESP8266, Hepgoporon mukpokoHTponnep MK ¢ nogaepxkon TCP / 1P n Wi-Fi,
pa3paboTaHHbIn Espressif Systems, komnaHuen, pacnonoxeHHon B LLlaHxae, 1 Mbl y3Haem o
Hem GonbLuUe B 3TOM KHUre. B 3TON rmaeBe Mbl pacCMOTPUM CreayoLme TeMb:

® YcraHoBka Arduino IDE
* Hactpowka IDE Arduino gns ESP8266
e OTkpbITHEe ESP8266

* [NogkntoyeHune Bawero ESP k cetn Wi-Fi
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3HaKOMCTBO C MUKpocxemoun ESP8266

ESP8266 - aTo Hegoporon 32-6UTHbIN MUKpokoHTponnep RISC ¢ BO3MOXHOCTLIO NOAKMIOYEHMS
K Wi-Fi, cnocobHbIn paboTatb Ha YacTtoTax 80 unu 160 MI'u. OH nveet 64 Kbaint O3Y ans
NHCTPYKUUA 1 96 KbanTtO3Y gaHHbIX.

[nsa NnpoLUmnBKM 1 ApYyroro XxpaHunuiia AaHHbIX K HeMy NOAKIIYeHa BHELWHASA (rneLl-naMsTb
QSPI, pasmep koTopo MoXxeT BapbupoBaTtbes oT 512 Kb go 4 Mb. Cam unn nmeet 16
KOHTaKTOB BBOAA / BbiBOAa 00wero HasHayeHust (GP1O), HO HEKOTOpbIE U3 HNX UCMOSb3YOTCA
ang nogknoyeHns dnaw-namatv QSPI. OcTanbHble KOHTaKTbl NogaepXXusatoT
nocnegoBatesbHbIV nepudepuiiHbln nHTepdeinc (SPI), 12C, IS, yHuBepcarbHbIi aCUHXPOHHbII
npvemMHuk / nepegatunk (UART) 1 oguH 10-6uTHbIA ALIM.

BosmoxHocTn Wi-Fi cootBeTcTBytoT IEEE 80.11 b / g / n n o6ecneunBatoT ayTeHTUUKALMNIO
WPA / WPA2 MWEP, HO Takke MOryT NogKmnioYaTbCs K OTKPbITLIM CETSM.

[ns aTon rmaebl Bam NoOHagobuTcs TOMNbKO BblOpaHHbLI Bamu Mogynb ESP8266, nockonbky B
HacTosLee BpeMs JOCTYNHO MHOXECTBO MPOU3BoAUTENEN N TUMNOB NNar.

Tenepb hopm-chakTop BalLern NnaTbl 3aBUCUT OT OrpaHMYEHMIA BalLEro NpoeKkTa, Ho Ans
Havyana paboTbl C 3TUM YMNOM Mbl MOXXEM UCMONb30BaTh OAHY U3 CrieaylLmx nnat:

* [Mnata Witty ESP12-F
e NodeMCU v1.0

e \WeeMos D1 mini
JTiobas nnata 6yget pabotaTb HOpMarnbHO, HO ECINN Bbl HOBUYOK, A Obl
rnopekomMeHAoBan Bam Ha4yaTb ¢ nnatbl Witty ESP12-F, noToMy 4TO B HEW Y)XXe eCThb:

* LDR (dpoTopesncTop) nogknioyeHHbIN K aHanorosoMy Bxogy A0
e CeeTtoamon RGB, nogkntodeHHsbIt K GPIO 15, GPIO 12 u GPI1013

* KHonka, nogkntoveHHas k GPIO 4

Mo3xe, koraa mbl gob6aBmm apyrne gatymkm kK ESP8266, aTOT MOAyNb MOXHO ByaeT 3ameHnTb
nobbim gpyrum moaynen ESP8266.

[8]
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YctaHoBKa Arduino IDE

ESP8266 MOXxHO Mcnonb3oBaTth ¢ odumumanbHbiMm SDK Espresslif, koTopble cogepxat
SDK NonOS u FreeRTOS gns Hanucanus koga Ha C / C ++, HO gpyrne kKoMnaHuu
[00aBnslT K HEMY Apyrve A3blkn NMporpaMMMpoBaHus, Takue kak Lua, Javascript unm
MicroPhyton.

B aTon kHure 6yget ncnonssosatbe NonOS SDK, a B kavecTtBe IDE pa3paboTkm -
Arduino IDE. B aTon yacTtu Bbl 3arpy3uTe nporpammy Arduino (IDE), HacTpouTe ero u
yctaHoBute ESP8266 SDK

3arpyska nporpammbl IDE Arduino

YT06bI 3arpy3nTb IDE Arduino, nepenguTe no agpecy
https://www.arduino.cc/en/Main/Software n 3arpyauTe nocrnegHioK BEPCUIO:

Windows installer
Windows zip file for non admin install

ARDUINO 1.8.2 Windows app | Get 22
The open-source Arduino Software (IDE) makes it easy to : :
write code and upload it to the board. It runs on Mac OS X107 Lion or newer
Windows, Mac OS X, and Linux. The environment is

% written in Java and based on Processing and other open- _
source software. Linux 32 bits
This software can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for Installation Linux ARM

instructions.

Release Notes
Source Code
Checksums (sha512)

Tenepb Bbl MOXETE 3arpy3nTb HYXXHYIO BEPCUIO B 3aBMCMMOCTU OT BaLlen onepaumoHHOM
cucteMmsl. CyuiectBytoT Bepcun ana Windows ¢ npasamu agMuHucTpaTtopa 1 6e3 Hux,
macOS X u Linux ana 32-6UTHbIX, 64-0UTHbLIX MK npoueccopoB ARM, Tak 4YTo Bbl MOXeTe
yCTaHOBUTL 1 paboTaTth gaxe Ha Raspberry Pi.

Mocne Toro, kak Bbl 3arpy3unu IDE Arduino, Bam HE0O6X0AMMO YCTaHOBUTL €€ Ha CBON
NoKanbHbIA KOMMNbIOTEP.

Ecnn Bbl paboTaeTe B Linux, BaM HYy>KHO UCNOSb30BaTb KOMaHAy XZ W tar, 4Tobbl OTKPbITb
Arduino IDEarchive, 3atem Bbl MOXeTe BOMTU B Arduino-1.8.2 n 3anyCTuTb €ro ¢ MOMOLLIbIO
sudo ./arduino.

[9]
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B Windows npocTto 3anyctute ncnonHaembii oann Arduino, kak moka3aHo HuXe:

.
&) sketch jun30a | Arduino 181300 TR s (el =) e S

Main Mpaeka Ckery Mucrpymentsr MNMomowe

sketch_jun30a

1 void setup() | =
// put your setup code here, to run once:

[TV %]

}

[ CI 3 B =

Hwoid loop{) |
// put your main code here, to run repeatedly:

wom
—_—

Arduino Uno
= -

Mosgpasnsto! Bl ycraHosunu IDE Arduino, n Tenepb nopa HacTpouTtb ee anst ESP8266.

[10]
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HacTtpowvka Arduino IDE

YTto6bl HacTpouTb IDE Arduino gnst ESP8266, Bam HyHO neperiti B ®ann | Hactponku.
HauvanbHbI 3KpaH BbIMMSAWT criegyowmnm obpasom:

Hactpoiikn

HacTpoiiku i_cETbi

PasmeweH e nankkm CHETYEN

C:\Users\catalin\DocumentsArduino

HAsblK peaakTopa: System Default

Pazmep wpnbTa: 12

Macwrab nHtepdelica: [V] AsTomaTika | 100
Tema:
MokasaTk noapobHeil Boison: [ Kommunawa [~] 3arpyska

Hiuero -

CDOGLIJ,EHMQ KOMOUNATOPa:

[] NoxasaTe Homepa cTpok
[¥] MpoBepsaTE Ko Nocne sarpysm
[7] NposepaTs 0BHOBNEHIA NpI 33Ny ke

[] Use accessibility features

A0nonHUTENEHEIE CoEINkKM AnA MeHemxepa nnat:

+ | (HyeH nepesanyck Arduino IDE)

% (Hywen nepesanyac Arduino IDE)

TeMa No YMON4aHWD » | (HyseH nepesanyak Arduino IDE)

=
[ BrntounTe cBOpauMBaHUE KoL

[ WicronbsoeaTs BHeWHIMH peaakTop

[¥] CoxpaHaTh cieTH Npu NPOBEPKE Mk KOMIMASALMM

[ OK H OTMeEHE

Ha atom 9KpaHe Bbl MOXXETE HAaCTPOUTb HEKOTOPbLIE NOoNA cneayoumnmm O6p330M:

* PasmMeLleHWe Nanku cKeTuen: 34echb Bbl MOXETe BblOpaTh, rae byayT xpaHuUTbes

(hansnbl BaLlero npoekTa.

* fI3bik pepakTopa: BbIOOP s13blKa; HO NMOCIE 3TOrO BaM HY>XHO nepes3anyctuTb IDE.

¢ Pasmep wpudTa: 310 pasmep wpudta, ncnonb3yemoin B cpeae IDE.

* MokasaTb NOAPOOHbIN BbIBOA BO BPEMS: KOMMUAALMU U 3arpy3ku: s npeanarar
Bam NpoBepuTb 06a 13 HMX, YTOObI NONYYNTL NOAPOOHLIN BbIBOA BO BPEMS
KOMMUIAUUK, Tae Bbl MOXETE YBUAETb alnbl M UX NYTU, a TaKKe 3arpy3Ky.

* MokasaTb HOMepa CTPOK: B 3TOM nosie yaobHo BUAETL HOMEP CTPOKU B

npasou Yyactn Homepa IDE.
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e BKAIOUMTb CBOpauMBaHUE KOAA: 3TO Mosie AacT Bam Gorblie MecTa Ha aKpaHe.

® AOMOAHUTENbHbIE CChIAKM ANA MEHeAXepa NAaT: BOT norie, KoTopoe Nno3BorvT Ham
nony4nTb U ycTaHoBUTL koMnunsaTop ESP8266 Xtensagcc, Heobxoammble
WHCTPYMEHTbI NS NPOoLUUBKM BO hrell-namate ESP8266 BMecTe ¢ ApyrumMu Tunamm
nnat. B aTo none HyxHoO 4o6aBuTb
http://arduino.esp8266.com/stable/package _esp8266com_index.json
W 9KpaH HacTpoek ByaeT BbIrnsaaeTb cneayowum obpasom:

m—&
HacTpaiin | Care

PasMelleH1e NankK ckeTuel

C:\Users\cataling\Documents Arduino

Aseik penakTopa: System Default - (Hy#eH nepesanyck Arduino IDE)
I| Pazmep wpmbTa: 12

MacwTah uHTepdeica: ABTomMaTHka | 100 % (HymeH nepesanyck Arduino IDE)

Tema: Tera no ymonuaHie v | ({HyxeH nepezanyck Arduino IDE)

NokasaTts nogpobhiii Beisoa: [ Kommunaws (] 3arpyska

| CoobweHUA KOMMIMNATOPE! Huuero |
[¥] MokasaTe HoMepa cTpok BrAOYMTE CBOpaYMBaHUE KOAS
l [7] NposepsaTs Koa nocne sarpysim [T MicmanesosaTe BHEWHW peaakTop
[7] NpoBepsaTs ofHoBREHIA MPK 3anycke COXPEHATE CKETY NPY MPOSEPKE MW KOMIMAALMM

[ Use accessibility features

[ononHUTENBHEIE CobinkK AnA Meneasepa nnat:  http:/farduino.espa266. com/stable fpackage_esp8266com_index.json
LpyTHe HACTPOIMKKM MOKHO PEASKTHPOBATE HENOCPELCTEEHHO B daline:
C:\Users\Anexcanop\AppData'Local \Arduino 15'preferences. txt

{Tonbko koraa Arduino IDE He 3ar

Ok OTmexa

Mocne HaCTpOVIKI/I Bbl MOXeTe HaXaTb KHOrMKy OK. He 3abbiBanTe, 4TO Bbl HAXOAUTECH Ha
NPpOKCu-cepsepe, BamMm HeobXxoaMMOo 3anonHUTb HeobxoauMble AaHHbIE Ha BKIaake «CeTb».
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YctaHoBKa ESP8266 SDK

Mocne HacTponkn NpuLwo Bpems aktudeckn nonyunte ESP8266 SDK 1 MHCTPYMEHTHI.

[ns aToro Bam Heob6X0AMMO BbINOSTHUTL cnepywoune OEencTBus:

1. Nepeiiante B UHcTpymeHThl | MAata: «Arduino Uno» | MeHeaxep naar ...;

Mernegrep naa..

Ardusing Yin

o

Arduino Uno

Ardune Duemilanove or Diecimils
Arduing Nanc

Arduing Mega or Mega 2560
Arduin Mega ADK

Arduing Leonarde

Arduine Leenarde ETH

Arduing Micro
[ Bl | Archmo 1823 Arduing Esplora
| aiin Mpaska Crery [Miscrpymsenes | Momouss Arduing Mini
| Asrclopaameposanes Ctrie T Arduing Ethernet
ApEHEADOBATE CHETY Ardune Fio
Vicrnparurs koanponey s nepesacpysuTs Arduing BT
= YnpannzTs SuBARCTERAMM,, Ctriv Shifte] LilyPad Arduing USE

Marmrop nopis CrbeStuft= LityPad Arduina
TIRoTTER MO NOCTSAORATEABHOMY COSARBERKID Ciris ShiftsL Arduing Pro or Pro Mini

Arduing NG os oldes

WIFILOZ / WIFININA Firmware Updates e S R

Meera: *Arduma Une” i Arduino Robot Moter
Mopr ' Arduing Gemma
Flonyunts edoprsignes o nnare Adafruit Circuit Playgeound

Arduing Yan Mini
Fiporpanssmap: “AVRISR mid™
Arduing Industrial 101

Janucans Sarpysin

Lining One
Arduin Une WiFi

3. lNepengute B KOHeL, crnncka, Bblbepute nnaty ESP8266 n HaxmuTe «YCTaHOBUTb»:

[13]
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3. Mepengute B KOHeL, cnncka, Boibepute nnaty ESP8266 1 Haxmnte «YcraHoBKax:

) Meremxep nnar &

Tun _BCE | OT @M TDOBATE DEs

by Industruino al
Mnatel B ASHHOM NaKeTe:

Industruino D21G.

Online Halp

More Info

espB266

by ESP8266 Community

MnaTsl B ASHHOM NaKETE:

Generic ESPB266 Module, Generic ESPB285 Module, Lifely Agrumino Lemon v4, ESPDuina (ESP-13 Module), Adafruit Feather
HUZZAH ESP8266, Invent One, XinaBox CWO01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9
(ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Olimex MOD-WIFI-ESPB266(-DEV), SparkFun ESPB266 Thing, SparkFun
ESP8266 Thing Dev, SparkFun Blynk Board, SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini, LOLIN(WEMOS) D1 mini (clone),
LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, LOLIN(WeMas) D1 R1, ESPino (ESP-12 Module), ThaiEasyElec's
ESPino, Wiflnfo, Arduino, 4D Systems gen4 IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot, Seeed Wio Link,
ESPectro Core, Schirmilabs Eduino WiFi, ITEAD Sonoff, DOIT ESP-Mx DevKit (ESP8285).

Online Halp

More Info

.3‘0.1 v.: Ycrasosxa J

4. Tenepb, B 3aBUCUMOCTU OT BaLLEro UHTEPHET-COEANHEHUS, 3TO MOXET 3aHATb
HekoTopoe BpeMsi. CaabTe noyaobHee u paccrnabbTech, Bbl COGMpaeTech BONTU B
mMup UNHTepHeTa BeLleil.

5. Hangute coobweHune INSTALLED - YCTAHOBAEHO, kak Ha 3TON KapTUHKE:

espB8266 by ESPE266 Community version 2.3.0 INSTALLED

Boards included in this package:

Generic ESPE266 Module, Olimex MOD-WIFI-ESP8266(-DEV), ModeMCU 0.9 (ESP-12 Module), ModeMCU 1.0 (ESP-12E Module), Adafruit HUZZAH
ESP8266 (ESP-12), ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, SparkFun Thing, SweetPea ESP-210, WeMos D1, WeMos D1 mini,
ESPino (ESP-12 Module), ESPino (WROOM-02 Madule), Wiflnfo, ESPDuino.

Online help

More info

Close
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6. Tenepb BepHUTECH B UHCTpYyMeHThI | MAaTa: «Arduino / Uno», 1 Bbl AOMXHbI
YBUAETb MHOXECTBO nnaT Ha 6a3e ESP8266 B HxHen YyacTu:

(e sketch_apr27a | Arduino 1.8.2 - + x

2
File Edit Sketch [Tools| Help

§ Auto Format Cerl+T
Archive Sketch

sketch aprz7a Fix Encoding & Reload

1Evoid setup . ’ )
2 ;/ ;utUIyn(L)\r Serial Moniter Ctrl+Shift+4

ik Serial Plotter Ctrl+Shift+L a

5 WIiFi101 Firmware Updater Arduino Robot Control

6Evoid loop() {l | Arduino Robot Motor

put your .
Arduino Gernma
s Get Board Info Ad;Fruit Circuit Playground
Arduine Yon Mini

Programmer: "AVRISP mkll" B frenine run

Arduino Industrial 101

Burn Bootloader

Linino One
Arduino Uno WiFi

Generic ESPB266 Module
Generic ESPB285 Module
ESPDuino (ESP-13 Module)
Adafruit HUZZAH ESPB266
ESPresso Lite 1.0

ESPresso Lite 2.0

Phoenix 1.0

Phoenix 2.0

MNodeMCU 0.9 (ESP-12 Module)
MNodeMClU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
SparkFun ESP8266 Thing
SparkFun ESP8266 Thing Dev
SweetPea ESP-210

WeMaos D1 R2 & mini

WeMaos D1(Retired)

ESPino (ESP-12 Maodule)

ThalCaculas's ESDInA

7. Beibepute NodeMCU 1.0 ( ESP-12E Module) u BepHUTECH B MEHIO
«VIHCTPYMEHTbI», rae Bbl yBUAUTE ApyrMe KoHUrypaumm, KoTopble MOXHO
BbINONMHUTL And ESP8266:

® YactoTa npoueccopa: «80 MIuy»: MoXeT ObITb n3ameHeHa ¢ 80 Mly, Ha
160 Mrwu,
* O6bem namaTy Bawwero moaynsa n pasmep SPIFFS (1 nnn 3 MB)
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¢ CkopocTb 3arpy3ku nHrepdgenca UART mexay BalnMm KOMMNbIOTEPOM
n mogynem ESP8266.
Bbibepute ckopoctb 3arpysku: «<115200», 4ToObl ABOMYHbLIV doann
npolumBarncs B 8 pa3s bbicTpee:

}ZE‘W;(/I :EEUI;(EL)II' Serial Monitor
i L Serial Plotter
5 WiFi101 Firmmware Updater

5Elvoid loop() {
A/ put your

sketch_apr27a | Arduino 1.8.2 -+ x
File Edit Sketch [Tosls|Help
Archive Sketch
sketch_aprz7a Fix Encoding & Reload

Board: "ModeMCU 1.0 (ESP-12E Module)" v

Cerl+Shift+M
Cerl+Shift+L

|

* 80 MHz

Flash Size: "4M (3M SPIFFS)"
Upload Speed: "115200"

Get Board Info
Programmer: "AVRISP k"
Burn Bootloader

" 160 MHz

8. Ecnwuy Bac ectb Moaynb, Bbl MOXETE NMOAKMIOYMTbL M0 K KOMMbIOTEPY. BepHyBLUMCH

CHOBa B MeHI0 «MHCTPYMEHTbI», Bbl YBUOUTE 3TO B MEHIO «[lopT» U CMOXeTe
BblIOpaTb CBOW NocrnefoBaTenbHbIA UHTEPdENC, NOAKMIOYEHHbIV K MOAYITHO

ESP8266. [ins Linux Bbl MoXeTe Bbibpath / dev / ttyUSBO, a gns Windows - oguH

13 sawwmx COM-nopToB.
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Mepea 3anyckom nobor nporpammel aBante paccMoTpmum KHonku IDE:

HayHem cneBa Hanpaso:

A
)

m>> 7w

IIpoBepuThH: MNO3BONAET CKOMMNUMNUPOBATL U MPOBEPUTL KOA Ha Hann4ue OLUNOOK.

3arpyska: BbIMOMHAET TO Xe OeNCTBUe, YTO 1 [IpoBepUTH, NAOC 3arpyxaet
CreHepupoBaHHY0 NMPoLUMBKY BO ¢hraw-namaTe ESP8266.

HoBBIi# | OTKpbIBAeT HOBOE OKHO A1 CO3[aHMs HOBOW NporpamMmbl

OTKPBITH: OTKPLIBAET CYLLECTBYIOLLYIO NMPOrpaMMy C BaLLEro NoKanbHOro Aucka
CoxpaHuTBh: Baly chaiinbl 6yayT coxpaHeHbl Ha aucke

Serial Monitor: 0TKpoeTCcsi OKHO, B KOTOPOM Bbl CMOXETE YBUAETb Y OTNaauTb
TO, YTO Bbl JOGaBNsieTe B CBOK NporpamMmmy.

Kak ycTaHOBUTb BUBINOTEKY

B HEKOTOpbLIX rmaBax 3TOW KHUMM HY>XHbl pa3Hble OMONNOTEKN; UTak, AaBalnTe NOCMOTPUM,
KaK MOXXHO yCTaHOBUTb B1BnnoTeky.

B yctaHoBneHHOM SDK ecTb HeCKonbKo 6a30Bbix OMONMOTEK, HO BaM HaBEpPHSIKA
noHagobutcsa Gonblue OMBNNOTEK ANA YTEHUSA PasNNYHbIX 4AaTYUKOB, ANsl aHanM3a gaHHbIX
JSON unu gns otnpaeku cooblieHnin MQTT. [na 6ubnmoTek, Ha KOTOpble ECTb CCbINKN B
peno3utopmm SDK, BaM NPOCTO HY)XHO YCTAHOBUTbL UX, @ A1 TEX, KOTOPbIE HET, BAM HYXXHO
YCTAHOBUTb UX BPYYHYIHO.
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Bubnunotekn na penosutopus ApaymHo

HekoTopble GUbNMoTekn CyLLeCcTBYHOT B OhmLmMansHOM peno3nTopun, 1 Bbl MOXKETE YCTAHOBUTL UX,
BbIMOJIHMB Crieayowmne OeNCTBUS:

1. Ecnu oH cywecTsyert, npocto 3aianTe B ckeTd | Moakniounts 6ubnmoTeky |
Ynpaenatb 6MbnnoTekamu:

Hobot Motor

5D 01813
SPI Cketd | MHcTpymenTel Momows
Servo Mposeputs/Komnuanposats Ctrl+R
SoftwareSerial 3arpyska Ctrl+U
SpacebrewYun 3arpysuTe yepes nporpammatop  Ctrl+ Shift+ U
Stepper 3kcnoptT buHapHoro daina Ctrl+ Alt+5
TFF

MokazaTe nanky cketua Ctrl+ K
Temb

Emiee Moakntounts GuBanoTeky ’

WiFi =

JoGasuTe dain..
Wire

Brecenbl BubnanoTex

¥

2. B HoBOM OKHE yganuTe «oTuUnbTpoBaTb pe3ynbTaTbl NoOMcKa ...» U HanuwmTe
Arduino Json.

3atem IDE Arduino BbINOMHUT MOUCK B 3TON DMONUoTeKe Ans Bac, U eCnu oHa
ee 0OHapyXuT, Bbl CMOXXETE YCTAHOBUTL €€, LLENKHYB No Hel. Bbl Takke MoxeTe
NCNONb30BaThb 3TO MEHI0 A5 OOHOBNEHNSI paHee YCTaHOBMNEHHON BnbnmnoTtekn
U ANg nepeknioyeHnss Mexagy Bepcmsamm onbnmnoteku:

&) Menegwep Bubnmorex &J

Tiun | Bce » | Tema |Bce ¥ | | Orgrure To0ESTE pES e T TE TOMOE. -

Arduino Cloud Provider Examples

»

m

by Arduino
Examples of how to connect various Arduino boards to cloud providers
More info

Arduino Low Power

by Arduino

Power save primitives features for SAMD and nRF52 32bit boards With this library you can manage the low power states of
newer Arduino boards

More info

Arduino SigFox for MKRFox1200

by Arduino

Helper library for MKRFox1200 board and ATAB8520E Sigfox module This library allovs some high level operations on Sigfax
module, to ease integration with existing projects

Mora info

_Bepcml 1.0.4 = YCTaHoBKa

I | 3aKpbITE
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3. lNocne ycTtaHoBKM BMBANOTEKN Bbl YBUANTE CREayoLWmMIA IKpaH:
[ @ T Eorer T T TSR W— ]

Tun |Bee ~ Tema Bce | |arduinalson

Arduino]son
by Benoit Blanchon
A simple and efficient JSON library for embedded C++. Arduinolson supports + serialization, v deserialization, v
MessagePack, + fixed allocation, ¥ zero-copy, ¥ streams, ¥ filtering, and more. It is the most popular Arduino library on
GitHub ¥¥¥ %% Check out arduinojson.org for a comprehensive documentation.
More infg

B kayecTBe ynpakHeHUs npogenanTte To e camoe ¢ bubnmoTekamm
WiFiManager nPubSubClient.

BU61MoTEKN HET B PENO3NTOPUN

WHorga HyxHas 6ubnuoteka MoXeT He CyLlecTBOBaTb B OhuLIManbHOM peno3ntopuu,
HO Bbl MOXeTe HanTu ee Ha http://github.com B Buge ZIP-apxuBa.

Ons YCTaHOBKU Onbnunotekn B aTOM cnyyae Heo6X0AMMO BbINOSTHUTL cnepywouine OencTBug:

1. arpyaute ZIP-pann n yctaHoBUTE ero Bpy4yHyto. [ing atoro nepengute B
Cketu | MoakAtounTb 6UbAMOTEKY | AobaBUTL .ZIP 6ubAMoTEKy ..., BbibepuTe
3arpykeHHyo 6MbnmoTeky ¢ Ballero gucka u Haxmute Open.

2. Bknounte cyulecTBytoLLyto BUbnmnoTeky.

3. UT0obhbI BKMIOYNTL CyLLECTBYOLWYIO BubnuoTteky, nepenaute B Ckety |
NOAKAKOUUTL 6UBAMOTEKY M BbIDEPUTE OMBIMOTEKY, KOTOPYHO XOTUTE
BKITHOYNTL B CBOW 3CKU3.

3. ®ann .h 6yget nobasneH B Ball CKeTY, U Tenepb Y Bac eCTb A0CTYN K PyHKUUN
B 9TON GMGNMOTEKE, YTOOBLI MCMONL30BaTh UX B CBOEN COBCTBEHHON NporpaMmme:

sketch_apr29a | Arduino 1.8.2 -+ x
File Edit Sketch Tools Help

sketch_apr29a §
1 #include <ESP82BGHTTPClient.h=>
2

3Blvoid setup() {
4 // put your setup code here, to run once:
g

5t

8Evoid loop() {
9 /7 put your main code here, to run repeatedly:

1}
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Mpuino BpemMs Ans Ballen NepBon NporpamMmmbl

[na Hayana gaBaliTe OLEHMM OCHOBHbIE BXOOHbIE N BbIXOAHbIE AaHHble mogynsa Witty
ESP8266.

OnpepeneHve BbIBOAOB - 3TO cBeTO3aBncUMbIV peanctop (LDR) Ha Witty, oH
nogkntoveH k AO (aHanoroBbIn BXoa), KHonka nogkntodveHa k GPIO 4, a ceeTogmofbl
noakntoyenbl K GPIO 12, GPIO 13 n GPIO 15:

* @ o 9 ® O @ 9 o o 90
o o o o ® o & o & 0o 0
e @ o @ e @ @ & @ o @
e @ o o ® @ o o O & O
e @& @ o * @ @ ¢ & 0 0
e o o 9 * @ @ 90 @ & 0
e & o O o @ O & O & O
e @ o o ® @ O ¢ o o 0
e o o o ® @ © o o 0o 0
e @ o @ * @ @ 9o @ 0 @

Ypanute Bce, 4TO ecTb B Bawen Arduino IDE, n 3ameHnTe ero crneayroLmnm KogoMm:

#define LDR AQ
#fdefine BUTTON 4
#define RED 15
#define GREEN 12
#define BLUE 13

Pasgen HacTpowiku 6yaeT 3anyLeH TONMbKO OOWH pa3 nocne nepesarpysku Moayns unm
BKMoYeHus nutaHus. NocnegosatenbHbii UART 3anyckaeTcsa co ckopocTbio 115200 6ur /c,
NMo3TOMy COOBLLIEHNS MOXHO YBUAETb B OKHe Serial Monitor, rge Bam Takke Heobxoaumo
YCTAHOBUTb TaKyIo K€ CKOPOCTb B MPABOM HWXXHEM Yriy OKHa;B NPOTUBHOM criyvyae 6yayT
BUOHbI CTPAHHbLIE NEPCOHAXMN.
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Bce nuHbl onpegenstotca kak  INPUT - BXOL, wnn OUTPUT - BbIXO[, B 3aBUCUMOCTMOT
nx ncnonb3oBaHus. MNuHbl ¢ NogknoveHHbIMK KHoMnkon 1 LDR HacTpanBatoTest Ha BxogA, a

HOﬂKﬂDHeHHHﬁI(CBeTOAMOﬂyHMH-BHXOﬂ.
void setup ()

{
Serial.begin(115200);

pinMode (LDR, INPUT);
pinMode (BUTTON, INPUT) ;
pinMode (RED, OUTPUT) ;
pinMode (GREEN, OUTPUT) ;
pinMode (BLUE, OUTPUT);
}

®yHKUMSA loop () TOCTOSAHHO BLIMOMHAETCA nocne setup () 1 B HeK:

1. ®yHkumsa analogRead cuMTbIBaeT 3Ha4YeHME OKpYXatoLLero cBeTa,

obecneunBaemoe LDR B npegenax 0-1 B.

2. OyHkum4a digitalRead cunTbiBaeT 3HavyeHne GPIO 4, koTopoe MOXeT ObITb
0 B npu HaxaTtum kHonkun, nmbo Vec = 3,3 B, ecnu kHomnka He HaxaTa.

3. OTobpasuTe aaHHbIe Ha Serial Monitor ¢ nomouso yHKUmK Serial.print.
Serial.printin npocto fo6aBnseT HOBYO CTPOKY.

4. 3anuwunTte cniyvyanHoe 3HadveHue ot 0 go 1023 B GPIO 15 n GPIO 12,

KoTopoe OyaeT ynpaBnsiTb MHTEHCUBHOCTBLIO KPACHOIO U 3eMeHOro LBeTa
cBeToanoaa. OTO WUPOTHO-UMMYAbCHAA MoayAaaumsa (LUUM).

5. Bknounte cuHuim ceetoamon, nogknodeHHbin k GPIO 13.
. MNopoxante 1000 mc (0aHy cekyHay).
7. BbIknounTe CMHMIA CBETOAMOA U NpPOAoIKkanTe ¢ wara 1:

o

void loop ()

{

Serial.print ("LDR: ");
Serial.println (analogRead (LDR)) ;
Serial.print ("BUTTON: ");
Serial.println(digitalRead (BUTTON)) ;

analogWrite (RED, random (0, 1023));
analogWrite (GREEN, random(0,1023));
digitalWrite (BLUE, HIGH);

delay (1000);

digitalWrite (BLUE, LOW);

3
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YTo6bl CKOMNUNUPOBaTbL U COPOCUTL ABOWYHBIN haiin B MUKpocxemy ESP8266,
BaM HeobXxoaMMO HaxaTb KHomky «Upload» (3arpy3nTb).

Buasa pesynbtar

B BbiBOAe Serial Monitor, kak nokasaHo Ha crneayoLweM n3obpaxeHun, Mbl MOXEM
BUOETb 3HAYEHMSA BHELLHEro OCBELLIEHNSA U COCTOSIHNE KHOMKK, rae O o3HavaeT Ha)aTtue,
al - He HaxaTwe:

Chapterl-1
1 #define LDR AD BUTTON: 1
2 #define BUTTON 4 LDR: 1024
3 #define RED 15 BUTTON: 1
4 #define GREEN 12 LDR: 1024
5 gdefine BLUE 13 BUTTON: 1
E _ LDR: 1024
7 woid setup() BUTTON: 1
sE{ _ _ LDR: 1024
Serial .begin(115200); BUTTOM: 1
10 _ LDR: 869
11 } (LDR, INPUT); BUTTOM: 1
12 pin (BUTTON, IMNPLUT): LOR: 227
13 pin (RED, OUTPUT); BUTTON: ©
14 pin (GREEN, OUTPUT); LDR: 822
15 pinMode (BLUE, OUTPUT); BUTTOM: 1
1'_ } LDR: 827
l ) BUTTON: O
18 wvoid loop() LOR: 825
1984 ) _ BUTTON: 1
20 Serial .print("LDR: "), LDR: 1024
21 Serial.println{analogRead (LDR)); BUTTON: 1
22 Serial.print ("BUTTON: "): LDR: 1024
23 Serial .println(digitalRead (BUTTON])); BUTTON: 1
24 . LDR: 1024
25 analogWrite (RED, random(0,1623)); BUTTON: 1
26 analogWrite (GREEN, random(0,1023)); LDR: 1024
27 digitalWrite (BLUE, HIGH); BUTTCN: 1
20 LDR: 1024
29 delay (1000); BUTTON: 1
30 digitalWrite[(BLUE, LOW): LDR: 1024
EIN BUTTON: 1

LDR: 1024

BUTTON: 1

LDR: 1024
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Ecnun y Bac HeT moaynsa Witty, Bam noHago6sATCA HEKOTOPbIE AOMONHUTENbHbIE AeTanu,
Takue Kak pesncTopsbl, CBETOAMOAbI, KHOMKKM 1 aaTymkm LDR (dhoTopesuncTopsi),
COrnacHo CriefytoLlen cxeme:

R3
100k

U1

Al Do
GND D1
WU D2

53 D3
52 D4

51 NodeMCU 33
SC V3.0 Lolin GND

50 D5
SK D6 |
GND D7 |

W3 D8 |

EN RX
RST ™
GND GND

J{eEN

[aBaiiTe Tenepb PacCMOTPUM (PYHKLUM, KOTOPbIE NO3BONAT BaM yNpaBsiTe MMHAMM
GPIO, u dyHKuMto, KoTOpas ByaeT neyataTb 3Ha4YEHWs! B NMOCNeA0BaTENbHOM MOHUTOPE:!

analogRead (pin): cunTtbiBaeT 3HadeHne Ha nuHe AO.
digitalRead (pin): cuntbiBaeT 3Ha4YeHne ans ykasaHHoro nuHa, LOW wnm HIGH
digitalWrite (pin, value): 3anuceiBaet LOW mnu HIGH 3Ha4yeHne Ha umdpoBOW MuH.

® Serial.printin (val): BbIBOAUT AaHHbIE HA NOCNeaoBaTENbHbIV NOPT B BUAE
yaooboumtaembix cumonoB ASCII, okaHuMBatoLmMXCcs Ha \ r, 1 CMMBOMa HOBOW CTPOKM \ Nn.

Mpu ucnone3sosaHun analogWrite (val), rae val MmoxeT HaxoaMTLCA
B nHTepBane ot 0 go 1023, Ha nnHe undpoBoro Beixoga LWNM
Oyaet HanpsbkeHue oT 0 go 3,3 B ¢ warom 1023.
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NoaknroyeHne ESP8266 k Wi-Fi

Bbl ycTaHoBunu n Hactpounu Arduino IDE ana ESP8266 u y3Hanwu, kak ynpaBnsiTb
CBETOAMOAOM, CYUTbIBATb AaHHbIE C aHaroroBoro BXxoga v nocreneHHo racntb CBETOAMOA.

Mpuwno Bpems nogknounte ESP8266 k Wi-Fi. Bkntounte 6ubnuoteky Wi-Fi ESP8266 1
HacTpouTe uma SSID n naponb Wi-Fi:

#include <ESP8266WiFi.h>
const char* ssid = "your_wifi_name";
const char* password = "your_wifi_password";

B pasgene HacTpoliku Serial 3anyckaeTcs n HacTpamBaeTcs 4nsl OTNPaBKM AaHHbIX CO
ckopocTbio 115200 6uT / c; pobaBneHa 3agepkka 10 Mc, 4ToObl MO3BONUTL
nocnegosatensHOMY 3aBepLueHnto, 1 GPIO oT 12 o 15 HacTpoeHb! Kak BbIXoa, U UX

3Ha4YeHue ycTaHoOBMNeHo Ha LOW:
void setup () A
Serial.begin(115200);
delay (10);
pinMode (12, OUTPUT
pinMode (13, OUTPUT
pinMode (14, OUTPUT
pinMode (15, OUTPUT

’

’

’

’

12,LOW) ;

digitalWrite )

13, LOW) ;
)
)

digitalWrite
digitalWrite
digitalWrite

’

14, LOW
15, LOW

’

Haynem ¢ nogkntoyeHus k cetn Wi-Fi:

Serial.println();
Serial.println();

Serial.print ("Connecting to ");
Serial.println(ssid);

WiFi.begin(ssid, password);
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Xpem, noka B ctatyce He bBygeT ykasaHo, 4to ESP8266 noakntodeH k cetn Wi-Fi. MNMocne
3TOro otobpaxaeTtcsa coobLleHne o noakntoveHun Wi-Fi Bmecte ¢ IP-agpecom,
Ha3Ha4yeHHbIM eMy poyTepom. Baw poyTtep gormkeH nogaepxvsate DHCP u umets
BKITIOYEHHYI0 dyHKumio DHCP:

while (WiFi.status () != WL_CONNECTED) {
delay (500) ;
Serial.print(".");

}

Serial.println("");
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println(WiFi.localIP());

t

B pasgene umkna kog npoBepsieT, nogkntodeH nv yun Kk Wi-Fi, n ecnu ato npaeaa, Ha
moayne Witty 3aroputcs 3eneHbiii CBETOAMOA:

void loop ()

{

if (WiFi.status () == WL_CONNECTED)
digitalWrite (12, HIGH);

t

B kayecTBe ynpaKHeHUs Bbl MOXETe 3axeyb KPACHbBIW cBeToavog,
€CIn HET NOAKIIYEHUS K BalleMy poyTepy, U 3ereHbln CBETOANOS, B
NPOTUBHOM Criy4ae.

Serial Monitor nokaxeT IP-agpec, Ha3Ha4YeHHbI POYTEPOM, KaK MOKasaHo HUXeE:

3

Send

pofocllz
-1d

g

Connecting to Wikl |

WiFi connected
TF address:
102,.168.1.142
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Nony4yeHue paHHbIX U3 UHTepHeTa

Tenepb, Korga Mbl nogknounnmn ESP8266 k cetn Wi-Fi, mbl MmoxxeM nony4yatb v
OTNpaBnNATb AaHHble Yepe3 VIHTepHeT. bonee Toro, Mbl MOXXEM CUYUTbIBATb AaHHbIE CO
BXO4a WUNu C AaTYMKOB, NMPUKPENNEHHbIX K NnaTte, U 0TNpaBnsaTb UX 3Ha4YeHust B IHTepHeT.

[lns Hayana gaBanTe NpoYMTaem HeKOTopble AaHHbIE, a YTO MOXET BbITb MHTEpecHee
TeKkyLwmx AaHHbix o noroge? CosganTe yy4eTHyo 3anmck Ha http://www.wunderground.com,
a 3aTem nepengute Ha https://www.wunderground.com/weather/api/d/pricing.htm,
rae Bbl KynuTe kntod 3a 0 gonnapos, Kak nokasaHo Ha cneaytowem nsobpaxeHuu. Nocne
3anoriHeHns AaHHbIX O NPOeKTe y Bac OyAeT Knoy:

| How much will you use our service?

Monthly Pricing Calls Per Minute

(-] $0 10
$20 5000 100
$200 100,000 1000

Purchase Key »

Kak BuguTte, ¢ kntoyom paspaboTtymka y Bac ecTb 10 orpaHUYEHHbIX BbI3OBOB B MUHYTY,
YTO O3HAYaEeT, YTO Bbl MOXETe Nomny4daTb AaHHble kKaxable 6 cekyHa. [o3xe B koae Mbl
Oyaem nony4yatb AaHHble kaxable 10 cekyHa,.

YTto6bl NnpoBeputb cBont API_KEY, ncnonb3yinTte ero B 6pay3epe n ybeamTecs, YTo Bbl
nony4vaeTe kakne-nnbo aaHHble.
3ameHute APY_KEY cBouM COBCTBEHHbLIM KITHOHOM:

GET YOUR API KEY

Analytics Key Settings Featured Applications Documentation Forums

Has your key been compromised? You can generate a new key.

You will need to change your apps to use the new key.
Your statistics will be reset.
This action cannot be undone.

I understand the consequences.

[26]
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Mocne atoro, ecnu Bbl NepengeTe No 3TON CCbifike B CBOeM bpayaepe,
http://api.wunderground.com/api/APY_KEY/conditions/qg/NL/Eindhoven.json;
Bbl Nonyyute criegytowmi oteeT B popmarte JSON ot cepepa wunderground.com:

€ api.wunderground.com/api/ADD_APY_KEY_HERE/conditions/q/NL/Eindhoven.json hd

"response": {

"version":"@.1",
"termsofService":"http://www.wunderground.com/weather/api/d/terms.html",
"features": {

"conditions": 1

N "current_observation": {
"image": {
"url”:"http://icons.wxug.com/graphics/wu2/logo_138x88.png",
"title":"Weather Underground",
"link":"http://www.wunderground.com"

"
"display_location": {
"full":"Eindhoven, Netherlands",
"city":"Eindhoven",
"state":"NB",
"state_name":"Netherlands",
"country":"NL",

"country iso3166":"NL",

"zip":"0000",
"magic":"1",
"wmo" : "06370" ,

"latitude":"51.43999863",
"longitude":"5.48000002",
"elevation":"20.1"

I,

"observation_location": {

" ":"Eindhoven, Villapark, NB",
indhoven, villapark",
NE",

"country":"NL",

"country iso3166":"NL",

Bkntounte 6nbnuoteky ESP8266WiFi n 6ubnunoteky ESP8266HT TPClient, kotopas
Nno3BONnT BaM BbINOoNHUTL gencteue HTTP GET, 4tobbl nony4nTb Takoe e cooduieHne
B bopmaTte JSON, kak n B Gpaysepe:

#include <ESP8266WiFi.h>
#include <ESP8266HTTPClient.h>

O6bsBuTe SSID 1 naponb ceoen cetn Wi-Fi:

const char* ssid = "Your_ WiFi_Name";
const char* password = "Your_WiFi_Password";

const String WUNDERGROUND_API_KEY = "YOUR_Wunderground_ API_KEY";
const String WUNDERGROUND_COUNTRY = "NL";
const String WUNDERGROUND_CITY = "Eindhoven";
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Cospante URL-agpec, koTopbii BygeT ucnonb3oBaTtbCs A5 NONyYEHUS AaHHbIX:

const String dataURL =
"http://api.wunderground.com/api/"+WUNDERGROUND_API_KEY+"/conditions/qg/"+WU
NDERGROUND_COUNTRY+" /"+WUNDERGROUND_CITY+". json";

Kak obbl4HO, B pa3gene HacTpownku nogkntounmes k cetu Wi-Fi:

void setup() {
Serial.begin(115200);
delay (10);

Serial.println();
Serial.println();

Serial.print ("Connecting to ");
Serial.println(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial.print (".");

}

Serial.println("");
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println (WiFi.localIP());

}

B uukne, ecnu ctatyc Wi-Fi nogkntoyeH, Bbl co3gagnTte ak3emnnsp obbekta HTTPClient ¢
nmMmeHeM http n HayHeTe nony4aTtb AaHHble Kaxable 10 cekyHa U3 paHee Co34aHHOMN
ccbinkn. B nepemeHHON NonesHowm Harpy3ky y Bac OyaeT NomHbIN OTBET OT cepBepa:

void loop ()

{

if (WiFi.status () == WL_CONNECTED)
{

HTTPClient http;

http.begin (dataURL) ;

inthttpCode = http.GET();

if (httpCode> 0) {
// HTTP-3arojioBok 6bLI OTHpaBJIeH, U 3aI'0JIOBOK OTBEeTa cepBepa o6paboTaH

Serial.printf ("[HTTP] GET... code: %d\n", httpCode);

// dain HalgeH Ha cepeepe
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if (httpCode == HTTP_CODE_OK) {
String payload = http.getString();

Serial.println(payload);

}

}
}

delay (10000) ;
}

Ecnu nonyyeHne aaHHbIX kaxxable 10 cekyH - 9TO CMMLLKOM YacTo, AaBanTe M3MEHUM ero
Ha pa3 B MVHYTY, 3aMeHuB BbI3oB delay (10000), koTopbii 6rIOKMpPYeT BbINONHEHME
Apyroro koaa.

Wtak, nocne const String WUNDERGROUND_CITY = "Eindhoven"; nobaBbTe ABe CTPOKU Koaa:

const long interval = 60 * 1000;
unsigned long previousMillis = 0;

Tenepb QyHKUMS l00p M3MEHUTCA CneayoLwmMM 06pa3om:

void loop ()
{

unsigned long currentMillis = millis{();

if (currentMillis - previousMillis >= interval)
{

previousMillis = currentMillis;

if (WiFi.status () == WL_CONNECTED)

{
HTTPClient http;
http.begin (dataURL) ;
inthttpCode = http.GET();

if (httpCode > 0) {
// HITP-3aroJIOBOK 6bILJ OTIIPABJIEH, U 3al'0JIOBOK OTBEeTa cepBepa 06paboTaH

Serial.printf (" [HTTP] GET... code: %d\n", httpCode);

// ®ain HaWhoeH Ha cepsepe
if (httpCode == HTTP_CODE_OK) {
String payload = http.getString();
Serial.println(payload);
t
t
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Tenepb Serial Monitor kaxxgyto MUHYTY ByaeT oTobpaxkaTb orpoMHbii JSON co Bcen
nHdopMauuer o noroge, oT TeMnepaTypbl 40 BMAXHOCTU, CKOPOCTU BETPA, TOYKU POCHI U

MHOroro gpyroro:

® /dev/ttyUSBO

102.168.1.142
[HTTP] GET... code: 200

"response": {
"version":"0.1",
“termsofService”: "http: //www.wunderground. com/weather/api/d/terms. html",
"features": {
“conditions": 1
1
1
) "current_observation": {
"image": {
"url":"http://icons.wxug. com/graphics/wu2/logo_130x80.png",
"title":"Weather Underground",
"link": "http: /Swww wunderground. com
+
“display_location": {
“full":"Eindhoven, Netherlands",
"city":"Eindhoven”,
"state":"NB",
“state_name":"Netherlands",
“country":"NL",
"country_1so3168": "HL",
"zip": "0QO0O",
"magict:"l",
"wmo": "BE370",
"latitude":"51.43999863",
“longitude”:"S, 48000002",
"elevation":"20.1"
+
"observation_location": {
“full":"Eindhoven, Villapark., NB",
"city":"Eindhoven, Villapark",
"state":"NB",
"country™:"NL",
"country_iso3168":"HL",
“latitude”:"51.438169",
"longitude":"5.487474",

[ Autoscroll Moline ending |«

115200 baud |

+ X

Send
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Ho uT0, ecnu Bbl X0TUTE NONy4nThb U3 aToro JSON TOMNbKO onpedeneHHble AaHHbIe?

K cuacTbto, ans atoro ectb 6ubnuoteka Wunderground. YTobbl ycTaHOBUTL €€,
nepenguteB Sketch | Bkntountb 6ubnuoteky | ManageLibraries n Hangnte meteocTtaHuumto
ESP8266. Nocne ycTtaHoBKM aTOM BMBNMOTEKM Bbl Takke SOSMKHbI YCTAaHOBUTL BUGIMoTeky
JsonStraming Parser, kotopas 6yget aHannanpoBaTb nonydeHHblin JSON. Bbl moxeTe
BbINOMHUTL cneayrolime 4encTBus:

1. YcTtaHoBuTe 6Mbnnoteky meteocTtaHuumn - Weather Station - ESP8266:

e Library Manager - + X
Type |All v | Topic |All v | |ESP8266 weather Station

ESP8266 Weather Station by Daniel Eichhorn
ESP8266 based internet connected Weather Station ESF8266 based internet connected Weather Station
More info

Version1.... | v | Install

ESPiLight by Puuu

pilight 433.92 MHz protocols library for Arduino With this port of pilight 433.92 MHz protocols, you can transmit, receive and parse all 434 MHz
protocols (e.g., re switches or weather stations) supported by pilight. This should help to implernent 1T bridges between the 434MHz-RF band and internet
protocols. It is developed and tested on ESPE266.

More info

2. Takke yctaHoBuTe 6ubnmnoteky JSON Streaming Parser:

[53) Library Manager - + x
Type Al ~ | Topic |All v || Json Streaming Parser

Json Streaming Parser by Daniel Eichhorn

A very memory efficient library to parse (large) ]JSON objects on small devices A very memory efficiert library to parse (large) JSON cbjects
on small devices

More info

Versiont.... | = | Install

Tenepb gaBanTe NoNyyYnm Te e faHHble, N03ToMy ByaeT Ucnonb3oBaTbCs TOT XKe
API|_KEY, HO fAaHHble aHanu3npyTcst bUbnnMoTeyHbiMyU OyHKUMAMM:

1. Bkntounte dannbl 3aronoskos ansa ESP8266 Wi-Fi.h, JSONListener.h
n WundergroundClient:

#include <ESP8266WiFi.h>
#include <JsonListener.h>
#include "WundergroundClient.h"
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2. Onpegenute API_KEY 1 ycTaHOBMTE METPUYECKYIO NOrMYECKYI0 NEPEMEHHYIO:

const String WUNDERGRROUND_API_KEY = "YOUR_API_KEY";
constboolean IS_METRIC = true;

3. Nnunymnanuaupyite WundergoundClient ana meTpnyeckon CUCTEMBI:

WundergroundClientweather_data (IS_METRIC) ;

4. Takke NMHALMaNN3NpynTe HAaCTPOMKN N KoHCTaHTbl Wi-Fi, ncnonbsyemsle ons
Nnosly4YeHns AaHHbIX O noroge: 4.

const char* WIFI_SSID = "YOUR_WIFI_SSID";
const char* WIFI_PASSWORD = "YOUR_WIFI_PASSWORD";
const String WUNDERGROUND_LANGUAGE = "EN";

const String WUNDERGROUND_COUNTRY = "NL";

const String WUNDERGROUND_CITY = "Eindhoven";
WiFiClientwifiClient;

5. MHnymnanuaunpyinTte dyHKUUIO HACTPONKN AN nogkntoveHus K cetn Wi-Fi:

void setup() {
Serial.begin(115200);
delay (10);

WiFi.begin (WIFI_SSID, WIFI_PASSWORD) ;
delay (20);

Serial.print ("Connecting to ");
Serial.println (WIFI_SSID);

while (WiFi.status() != WL_CONNECTED) {
delay (500);
Serial.print(".");

3
Serial.println("");
Serial.println("WiFi connected!");
Serial.println();

}

6. B cpyHkuuK umkna nonyyaTh AaHHbIE € carTa wunderground.com
KaXkayto MUHYTY 1 oTobpaxaTtb nx B okHe Serial Monitor:

void loop () A

if ((millis() % (60 * 1000)) == 0) A
Serial.println();
Serial.println("\n\nNext Loop-Step: " + String(millis()) + ":");

weather_data.updateConditions (WUNDERGRROUND_API_KEY,
WUNDERGROUND_ LANGUAGE, WUNDERGROUND_COUNTRY, WUNDERGROUND_CITY) ;
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Serial.println ("wundergroundHours: " + weather_data.getHours());
Serial.println ("wundergroundMinutes: " +
weather_data.getMinutes());

Serial.println ("wundergroundSeconds: " +
weather_data.getSeconds());

Serial.println ("wundergroundDate: " + weather_data.getDate());
Serial.println ("wundergroundMoonPctIlum: " +
weather_data.getMoonPctIlum());
Serial.println ("wundergroundMoonAge: " +
weather_data.getMoonAge());

Serial.println ("wundergroundMoonPhase: " +
weather_data.getMoonPhase());

Serial.println ("wundergroundSunriseTime: " +
weather_data.getSunriseTime());
Serial.println ("wundergroundSunsetTime: " +
weather_data.getSunsetTime ());

Serial.println ("wundergroundMoonriseTime: " +
weather_data.getMoonriseTime ());
Serial.println ("wundergroundMoonsetTime: " +
weather_data.getMoonsetTime ());
Serial.println ("wundergroundWindSpeed: " +
weather_data.getWindSpeed());

Serial.println ("wundergroundWindDir: " +

weather_data.getWindDir());

Serial.println ("wundergroundCurrentTemp: " +
weather_data.getCurrentTemp());

Serial.println ("wundergroundTodayIcon: " +
weather_data.getTodayIcon());

Serial.println ("wundergroundTodayIconText: " +
weather_data.getTodayIconText ());

Serial.println ("wundergroundMeteoconIcon: " +
weather_data.getMeteoconIcon (weather_data.getTodayIconText ()));
Serial.println ("wundergroundWeatherText: " +
weather_data.getWeatherText ());

Serial.println ("wundergroundHumidity: " +
weather_data.getHumidity());

Serial.println ("wundergroundPressure: " +
weather_data.getPressure());

Serial.println ("wundergroundDewPoint: " +
weather_data.getDewPoint ());

Serial.println ("wundergroundPrecipitationToday: " +
weather_data.getPrecipitationToday());

Serial.println();
Serial.println(M"———=--—--—————————— oo

/\n");
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}
}

7. BbIxogHble gaHHble ons nocneaoBaTesibHoro MOHWUTOPa BbIMMAAAT cneayrLimnm

obpasom:

/dev/ttyUSBO -

Ox2d

csum Ox2d

veefocll2

~1d

Connecting to WiF1 176-58

NiFi connected!

Mext Loop-Step: E0000:

Requesting URL: /api./ N ccnditions/lang:EN/q/NL/Eindhoven. json
start document

wundergroundHours: 18
wundergrounddinutes: 20
wundergroundSeconds: 18
wundergroundDate: Sat, 29 Apr 2017
wundergroundMoonPctITum:
wundergroundtoonige :
wundergroundMoonPhase:
wundergroundsSunriseTime:
wundergroundsunsetTime:
wundergroundHMoonriseTime:
wundergroundMoonsetTime:
wundergroundWindSpeed: 1.2
wundergroundwindbir: ENE
wundergroundCurrentTemp: 14.9
wundergroundTodayIcon: Y
wundergroundTodayIconText: cloudy
wundergroundMeteoconIcon: Y
wundergroundwWeatherText: Overcast
wundergroundHumidity: 47%
wundergroundPressure: 1017mb
wundergroundDewPoint: 4
wundergroundPrecipitationToday: Omm

[] Autoscroll Mo line ending | = | 115200 baud

+ X

Send

v
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Tenepb B Ka4eCTBe yrnpaXXHeHnA Bbl MOXeTe CHUTbIBATb TeMnepaTypy U
BKNMOYaTb UK BbIKNK4YaTb cBeToanon, ecrin eCtb yCcloBus
obneneHeHNs Unn BNaxHocTn, a TemMnepartypa Ha ynuue CIIMLLKOM
BbICOKa.

OTnpaBka gaHHbIX B /IHTEpHeT

Tenepb ,!J:,:Bame OTMpaBuM Te e AaHHble B MHTepHeITJ. [MepBoe, 4YTO HYXHO caenaTb,
37O co3gaThb y4eTHyto 3anuck Ha http://thingspeak.com u cosgatb kaHan. Kaxapbin
KaHan umeeTt BOCEMb MOSEeN, KOTOPble Bbl MOXETE UCMONb30BaTh AN XpaHEeHUs
OaHHbIX, NnepegaBaeMblx ESP8266.

B kauecTBe GecnnaTtHOM y4eTHOWN 3anucu BaM He HY>XHO OTNPaBnAaTb AaHHble Yalle
Tpex pa3 B MUHYTY. [perMmyLLecTBO B TOM, YTO BalUM JaHHbIE XPaAHATCS Ha UX cepBepe,
1 Bbl MOXeTe YBUAETb UX Ha KpacuMBOM rpadmke unm BCTpouTb nx kak IFRAME Ha
apyron Beb-cepsep.

B Channel Settings (HacTpowikax kaHana) co3ganTe ogHO none n HasosuTe ero Light,
3aTem nepengute Ha Bknagky APl-kntod n nonyumte Write API KEY. 3aeck Bbl Takke
MoxeTe onpeaenuts APY KEY O5g 4yTeHus, ecnu y Bac ecTb MpUnoxeHue, KOTopoe
XOYeT YnTaTb AaHHble, 3anUcaHHble APYTMMN MOaYNAMU. JTO AreMeHTapHbIN cnocod
obmeHa JaHHbIMK MeXay MOAyNsSMM.

Mockonbky moayne Witty umeeT LDR, aasante 6yaem ncnonb3oBaTb €ro Ang 3anucu
OaHHbIX Kaxayro MUHYTY Ha api.thingspeak.com:

#include <ESP8266WiFi.h>

const char* WIFI_SSID = "YOUR_WIFI_SSID";
const char* WIFI_PASSWORD = "YOUR WIFI_PASSWORD";
const char* host = "api.thingspeak.com";

const char* writeAPIKey = "YOUR_WRITE_API_KEY";
#define LDR AOQ

B dyHkuum setup (), koTopas BbINONHAETCA OAWNH pas, BbiBOA LDR ycTaHaBnveaeTcs
kak BbiBoA INPUT wn 6yget nogkniodate ESP8266 k cetn Wi-Fi ¢ noMmoLLbio hyHKLMn
WiFi.begin (WIFI_SSID, WIFI_PASSWORD):

void setup ()

{

Serial.begin(115200);

delay (10);

pinMode (LDR, INPUT) ;

WiFi.begin (WIFI_SSID, WIFI_PASSWORD) ;
delay (20);

Serial.print ("Connecting to ");
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Serial.println(WIFI_SSID);

while (WiFi.status () != WL_CONNECTED) {
delay (500) ;
Serial.print(".");

t
Serial.println("");
Serial.println("WiFi connected!");
Serial.println();

}

B dyHkuum loop () kakgyto MUHYTY MHTEHCUBHOCTL CBeTa ByaeT CUMTbiBaTbCs C
aatyunka LDR u pasmewtatbca B none Light Ha kaHane https: / / thingspeak. Com /:

void loop ()

{

if ((millis() % (60 * 1000)) == 0) {
// ycraHaBjguBaeM T CP-coegunenus
WiFiClient client;

const int httpPort = 80;

if (!client.connect (host, httpPort)) {
return;

}

String url = "/update?key=";
url+=writeAPIKey;
url+="&fieldl=";
url+=String (analogRead (LDR)) ;
url+="\r\n";
Serial.println(url);
// 3ampoc K cepBepy
client.print (String ("GET ") + url + " HTTP/1.1\r\n" +
"Host: " + host + "\r\n" +
"Connection: closel\r\n\r\n");
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nOCMOTpI/IM, KaK BbIrMAgAT AaHHble Yepe3 HECKOJIbKO MUHYT:.

Channel Stats

Created: 2years ago
Updated:
Lastentry: lessthan a minute ago

Entries: 10709

Field 1 Chart o

ESP8266 light
1500

1000

Light

500

ThingSpezk.com

Tenepb AaBaiTe 06bEANHMM CKETYM, KOTOPbIE CYUTLIBAKOT Norody ¢ wunderground.com,

N TOT, KOTOPbIV OTNpaBNAeT AaHHble Ha thingspeak.com. OH GyaeT uamepsTtb
Temneparypy, BaXHOCTb, TOYKY POCbl U KONMYECTBO OCAAKOB U COXPaHSTb UX Ha

thinkspeak.com, 4ToGbI MO3Xe Mbl MOIfIM UX UMNOPTMPOBATD.
Mo cytn, ato BygeTt perMcTpaTtop Noroabl:

#include <ESP8266WiFi.h>#include
<JsonListener.h>#include "
WundergroundClient.h"

Hwxe npueeeHsl HacTporkn Wunderground:

const String WUNDERGRROUND_API_KEY = "58dfbeb30d02af26";

const Boolean IS_METRIC = true;
WundergroundClient weather_data (IS_METRIC) ;

const char* WIFI_SSID = "YOUR_WIFI_SSID";
const char* WIFI_PASSWORD = "YOUR_WIFI_PASSWORD";
const String WUNDERGROUND_LANGUAGE = "EN";

const String WUNDERGROUND_COUNTRY = "NL";

const String WUNDERGROUND_CITY = "Eindhoven";
const char* host = "api.thingspeak.com";

const char* writeAPIKey = "YOUR_WRITE_API_KEY";
WiFiClient wifiClient
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Hwxe npuBegeHa dpyHkuma setup () ons nogkniodeHus k cetn Wi-Fi:

void setup () {

Serial.begin(115200);
delay (10);

WiFi.begin (WIFI_SSID, WIFI_PASSWORD) ;

delay (20);

Serial.print ("Connecting to ");
Serial.println (WIFI_SSID);

while (WiFi.status () != WL_CONNECTED) {

delay (500);
Serial.print (".");

}
Serial.println("");
Serial.println("WiFi connected!");
Serial.println();

}

B dpyHkuum loop () exeMuHyTHbIe AaHHbIEe 0 noroge BGyayT ussnekaTbcs ¢ canta
wunderground.com u nybnukoBaTbca Ha canTte thingspeak.com. Hapsagy ¢
TemnepaTtypoWn, AaBrneHneM, ocagkamMm 1 TOUKOM pocCkl B NocrnegoBaTenbHOM BbIBOAE
OyaeT HaneyaTaHa gononHuTenbHas uHdopmauus, Hanpuvep, dasa nyHbl,BOCX04 UMK
3akat, MHhopMaLms, KOTOPY MOXHO UCNONbL30BaThb, €CMNY Bbl NNaHUpyeTe 400aBUTb
MoAOynb OTODpaXkeHWst AN BU3yanu3aumm BceX NOroAHbIX YCOBUNA:

void loop () A

if ((millis() % (60 * 1000)) == 0) {
Serial.println();
Serial.println ("\n\nNext Loop-Step: " + String(millis()) + ":");

weather_data.updateConditions (WUNDERGRROUND_API_KEY, WUNDERGROUND_LANGUAGE,
WUNDERGROUND_COUNTRY, WUNDERGROUND_CITY) ;

Serial.println ("wundergroundHours: " + weather_data.getHours());
Serial.println ("wundergroundMinutes: " + weather_data.getMinutes());
Serial.println ("wundergroundSeconds: " + weather_data.getSeconds());
Serial.println ("wundergroundDate: " + weather_data.getDate());
Serial.println ("wundergroundMoonPctIlum: " +
weather_data.getMoonPctIlum());

Serial.println ("wundergroundMoonAge: " + weather_data.getMoonAge());
Serial.println ("wundergroundMoonPhase: " + weather_data.getMoonPhase());
Serial.println ("wundergroundSunriseTime: " +
weather_data.getSunriseTime());

Serial.println ("wundergroundSunsetTime: " + weather_data.getSunsetTime());
Serial.println ("wundergroundMoonriseTime: " +
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weather_data.getMoonriseTime());

Serial.println ("wundergroundMoonsetTime: " +
weather_data.getMoonsetTime ()) ;

Serial.println ("wundergroundWindSpeed: " + weather_data.getWindSpeed());
Serial.println ("wundergroundWindDir: " + weather_data.getWindDir());
Serial.println ("wundergroundCurrentTemp: " +
weather_data.getCurrentTemp()) ;

Serial.println ("wundergroundTodayIcon: " + weather_data.getTodayIcon());
Serial.println ("wundergroundTodayIconText: " +
weather_data.getTodayIconText ());

Serial.println ("wundergroundMeteoconIcon: " +
weather_data.getMeteoconIcon (weather_data.getTodayIconText ()));
Serial.println ("wundergroundWeatherText: " +
weather_data.getWeatherText ());

Serial.println ("wundergroundHumidity: " + weather_data.getHumidity());
Serial.println ("wundergroundPressure: " + weather_data.getPressure());
Serial.println ("wundergroundDewPoint: " + weather_data.getDewPoint ());
Serial.println("wundergroundPrecipitationToday: " +

weather_data.getPrecipitationToday());

WiFiClient client;

const int httpPort = 80;

if (!'client.connect (host, httpPort)) {
return;

}

String url = "/update?key=";
url+=writeAPIKey;
url+="g&fieldl=";
url+=String (weather_data.getCurrentTemp());
url+="&field2=";
url+=String (weather_data.getPressure());
url+="&field3=";
url+=String (weather_data.getDewPoint ());
url+="g&field4=";
url+=String (weather_data.getPrecipitationToday());
url+="\r\n";
Serial.println(url);
// Request to the server
client.print (String ("GET ") + url + " HTTP/1.1\r\n" +
"Host: " + host + "\r\n" +
"Connection: closel\r\n\r\n");

Serial.println("-———="""""""""""""""— /\n") ;
}
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Uepes HeckorbKO MUHYT Bbl MOXeTe yBUAETb 3Ha4YeHuUs, nonyyeHHble ESP8266 ¢
wunderground.com u onybnukoBaHHble Ha canTe thingspeak.com, oTobpaxaemMble Ha

yeTblpex rpadukax:
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Pe3tome

CpenaH nepsbi Wwar B paspaboTke npunoxeHnn NHTepHeTa Bewen. Tenepb y Bac ecTb
3HaHMA No ycTaHoBKe M HacTporke Arduino IDE gnsa paspabotkm ESP8266, a Takke 0
TOM, Kak nepefaBartb U nonyyartb AaHHble B VIHTEpHET 1 u3 MIHTepHeTa.

Cnepytowmm warom byneT 3actaBntb Mmogynu ESP8266 B3anmoencTBoBaThb ApPYr C
Opyrom, He3aBMCUMO OT TOrO, r4e OHW PacronoXeHbl.

[41]




Co3pgaHne n HacTponka
cobcTBeHHoro cepsepa MQTT

Tenepb, Korga Bbl y3Hanm, kak UICNosib3oBaTb aHanoroBble U UMAPOBbIE BbIXOAbI,
OoTNpaBnATb U NonyyaTb gaHHble Yepe3 Wi-Fi, nopa nepenTtu k cnegytowen 4actm, rae Bbl
y3HaeTe o npotokone MQTT v 0 TOM, Kak ero ucrosnb3oBaThb.

B npenbiaywien rmase ESP8266 obmeHMBancsa aaHHbLIMKU TOMbLKO C CEpPBEPaMU: B 3TOWN
rnaBe Mbl yBUOUM, Kak mogynn ESP8266 moryT B3aumMoaencTBoBaThb Apyr C APYroMm 4yepes
TPaHCMNOPTHYIO TenemeTputo ovepeamn coobieHnin - Message Queue Telemetry
Transport (MQTT).

Message Queue Telemetry Transport (MQTT) -
TpaHcnopT TenemeTpumn o4yepeanm coobLLeHUN

OObIYHO KOHEYHbIE YCTPOWCTBA MMEIOT OrPaHMYEHHYHO NaMATb M MOLLHOCTb NpoLieccopa,
paboTaloT oT 6aTapei, NO3ITOMY ANs UX NOAKMYEHMS K cepBepaM TpebyeTcs nerkun
npotokon. Paccmotpum npotokon MQTT, n3obpeTeHHbi B 1999 rogy QHam
CtaHdopa-Knapkom us IBM n ApneHom Hunnepom n3s Arcom, npotokon SCADA,
W3HayanbHO NpefHa3HayYeHHbIN AN YCTPOMUCTB ¢ 6baTapenHbiM NUTaHMEM AN1S KOHTPOoNs
HecpTenpoBoaos. Mo3xe B 2010 roay IBM BeinycTuna ero kak 6ecnnaTtHbli npoTokon. B
2014 rogy OASIS o6basun, uto MQTT v.3.1.1 ctan ctaHgapTom OASIS, n 6bino
pa3paboTaHo MHOXeCTBO knueHToB MQTT Ans Bcex A3bIKOB NporpamMmmMmMpoBaHuS.

XapakTtepuctnkm MQTT nepevncreHbl HUXe:

e HesaBucmMmocTb OT gaHHbix: MQTT MOXeT nepegasaTth BCe BUAbI aHHbIX, OT
OaHHbIX gaTymKa 0O M306pakeHUn unm obHoBNeHUn No 6ecnpoBOAHON CETU.

e Jlerkoctb 1 achbdeKkTnBHas NponyckHasa CocoBHOCTb: HAMMEHbBLUUIA Kaap
nmeeT anvHy Bcero 2 banTa
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* Provide QO0S: Tpu ypoBHS kayecTBa obcnyxmaHna (QoS)

® PabotaeT nosepx ctreka TCP / IP

® [MpocTtoTa pa3paboTku: KIMEeHTbl CYLLLeCTBYIOT AN BCeX onepaLMoHHbIX
CUCTEM U1 A3bIKOB NpOrpaMmMmMpoBaHus.

® Central broker -LleHTpanbHbIi Bpokep: MOXeT NOAKNoYaTh pasHble
YCTPOWCTBA, He BECNOKOSACL O COBMECTUMOCTH

* OcBegoMINeHHOCTb O ceaHce: obecnevmBaeT Noaxod Ha OCHOBE
NOEHTUUKALMOHHBIX AAaHHbLIX AMs NOAMMUCOK.

* [MbKne Tembl NOANUCKN

KauecTBO 06CnyXnBaHUA
Ctangapt MQTT onpegensieT Tpu ypoBHs QOS:

® QoS 0: He bonee ogHoro pasa, coobuieHne ¢ QoS 0 6yaeTt oTnpaBneHo
KIMEHTOM OAMH pa3 1 He ByoeT coXpaHeHo 1 Ha Hero He byaeT oTeeTa.
WNcnonb3aynte aToT QOS, ecnu Balle NpuUroXeHne MoxeT No3BonuTb cebe
BpeMsi OT BpeMeHU TepsiTb NakeT. Hanpumep, ecnu Bbl OTNpaeBnseTe
WMHOpMaLUIo O TemnepaType Kaxayto CEKyHOY M O4MH NakeT TepseTcs,
npobnem He ByaeT, MOCKOSbKY TeMMepaTypa HE M3MEHMMNACh 32 OAHY CEeKyHay.

¢ QoS 1: lNo kpanHen mepe oanH pas. Ecnv Bam HyXXHO NogTBEPXOEeHUe Toro,
yToBaLle coobLeHne NpMbbINO B NYHKT HA3Ha4veHus, otnpaebTe ero ¢ QoS 1. B
3TOM cny4dae 6pokep XxpaHUT coobLLeHMe OO TeX NOp, Noka He MONy4nuT OTBET OT
Apyroro knueHta. Hanpumep, ecnv Bawle coobLleHne JOIMKHO BKNIOYUTL pene,
KOTOpOE 3anyckaeT BO34YLUHbIA BEHTUNIATOP UK NlaMny, Bbl OOKHbI ObiTb
YBEPEHbI, YTO COOBLLEHME NMPUOBLINIO B MYHKT HAa3HAYEHWS.

¢ QO0S 2: POBHO 0AWH pas, ecnu y Bac €CTb NPUIIOXEHNE, KOTOPOE AOSMKHO
nonyyaTb COOBLLEHNS TONBLKO OAMH pa3 U He NO3BOSISET AybnmposarThb,
ncnonb3ynte QO0S 2 Ans Bawero coooLweHus.

Be3onacHOCTb

MQTT - aTo npoTokon, paboTtatowmii no TCP / IP, noaTomy Bbl MOXETE MCMONb30BaTh €ro
Ans wudpoBaHMsa AaHHbIX ¢ NomoLLbio TLS / SSL 1 gna 6e3onacHoro CoeaMHeHnst Mexay
KNMMeHTaMn.
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CoxpaHAaTb COO6LLI,€HI/IFI " nocsiegHee 3aBellaHne

MpeacTaBnm, YTO HAM HYXXHO CO34aTb MOAYMb, KOTOPbLIA OyaeT Kaxabl Yac OTnpaenATb
JaHHble O TeMMepaType M BNaXXHOCTU Ha cepBep 1 paboTaTb OT 6aTapen. MockonbKy AaHHbIEe
OTNPaBNATCA HE OYEHb YacTo K paboTatoT oT 6aTtapen, Moaynb Mexay oTnpaBkamu dyaeT
nepeBedeH B pexxuMm rinybokoro cHa. B onpeaeneHHbii MOMEHT BPEMEHW, €CNUN AaHHblEe
3anpalumBaloTCs Kaxable NATb MUHYT, HET APYroro cnocoba ykasaTtb MOAYS0 U3BMEHUTL BPEMS
0BHOBNEHUS, KPOME KaK C NOMOLLbI0 COObLLEHNA 0 coxpaHeHun. M3 BeG-npunoxeHns dyaet
OTnpaBfieHO cOObLLEHNE O COXpaHEHMN, N Bpokep OTNpaBuT 3TO COObLLEHME NMPY NEPBOW
nepepade moayns. Takum obpa3om, korga Modynb NpocbinaeTcs N NoaNMCLIBAETCS Ha cepBep
no Teme KoHdurypaumm, 6pokep npefocTaBuUT HOBLIN MHTepBarn 06HoBeHus. CoobLueHne
aHanM3MpyeTcs MogyneM, U ¢ 3TOro MOMEHTa OHO ByaeT NpocbiNaTbCs U NepefaBaTh Kaxable
NSATb MUHYT, @ HE KaXKabI Yac.

Korga y Bac ecTtb BapuvaHT UCMONb30BaHNA AN NPUNOXEHNS, KOTOPOE 3aBUCUT OT HEKOTOPbIX
KPUTUYECKMX 3HAYEHNN, OTNPaBNseMbIX 4aTYMKOM, Bbl MOXKETE ONnpeaennTb, Koraa KnneHT
npekpaTun nepegady unu TepsieT cBO aHeprmo, ucrnonssysa last will. Korga knveHT
nogknovaeTca K bpokepy, OH Takke ykasbiBaeT NOCNEHIO TEMY XKefaHusa 1 CBoe nocnegHee
coobLeHre. Hanpumep, ecnuv Ha KnNueHTe npomsollent cobon ceTn Nnm oH He OTBeYaeT Ha
coobuieHuns Keep Alive, To Gpokep OTNpaBUT BCEM KNIMEHTaM, KOTOpble Nognucanmch Ha
NOCNeAHIO TEMY XenaHus, cooblieHne oT aToro knueHta. ObbivHO coobueHme Last Will
ncnonb3yeTcs BMecTe ¢ onumen Retain Message.

OcHoOBHas TePMNHONI0TNA

[lo c1X MOp MCMOMb30BasCh Takme TEPMUHBI, Kak LLEHTparibHbI Bpokep, Tema, nyBnmkauus,
noanucka, No3aTOMy MPULLSIO BPEMst OB BSCHUTL UX, UCTIONb3Ys aHamNorvio C NOYTOBLIM
OTAENEeHNEM 1 COOBLLEHIS - 3TO raseTbl UMW KypHasbI:

* Bpokep (Broker): aTo nporpaMmmHoe npunoxeHue (NoYTOBOE OTAENEHME),
KOTOPOE NMPUHMMAET COOBLLIEHMSA ()KypHarbl) OT KNMUEHTOB (Pe4aKkTopoB) U
HanpaBnsieT coobLEeHMS B COOTBETCTBMM C 3anpocamm noanmncymka.

¢ Client (KnuneHT): 910 YCTPONCTBO, KOTOPOE MOXeT NybnukosBaTb coobLueHne
(>kypHan) nnu nonyyatb coobLieHne (>)kypHan), unm u 1o, U gpyroe.

e Topic (Tema): aTo cTpoka (KypHan), KoTopas ucnonb3dyeTcst Gpokepom ansi
GunbTpauumn cCoobLLEHNI NS KaK4oro NogkNio4YeHHoro knuenTa. OHa
oTnpaBnsieTcst KNneHTamMmm 6pokepy B 3anpoce Ha NoAnucKy, YToobI
Bblpa3nTb XenaHue nosy4vaTb coo0LeHns, onybnnkoBaHHble APYrMMu
knueHTamu. OHa oTnpaBnsgeTca KnMeHTamum npu nydnmkaumm coobLueHnin
nobomMy Apyromy KrnmeHTy, KOTOpPbI nognucarncs Ha Ty e TeMy.
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® Publish (ny6nukoaTs): oencTeme No oTnpaBke COOBOLLEHMS ()KypHana) Apyromy
KNMEeHTY No onpeaeneHHon Teme.

® Subscribe: genctane no nHGopMUpoBaHMo Bpokepa 0 3aMHTEPECOBAHHOCTY B
nony4eHun GyayLimx coobLeHnin, onybrnmMKoBaHHbIX APYrMMU KITMEHTaMM MO
aTon Teme. KnnmeHT MoxeT nognucaTbCst HA HECKOMNBKO TEM.

® Unsubscribe - OTkasaTbcst OT NOANUCKU: AENCTBUE KITMEHTA, KOTOPOE
coobLlaeT 6pokepy He OTNPaBNSATb COOOLLEHMS B YKa3aHHYO TEMY.

Publish and
subscribe

Apxutektypa MQTT

Mockonbky ogHa 13 xapaktepuctuk MQTT - rubkmne Tembl MOANUCKN, aBakTe NOCMOTPUM,
Kak doopmmpyeTca Tema.

TeMbl COCTOAT U3 nepapxnuyecKoro YpoBHs C UCMOMb30BaHNEM CMMBOMa / B KayecTse
pasgenuTens ypoBHeNn Tem.

BoT npumepbl akTyanbHbIX TEM:

e Furope/France/Paris/temperature
® 62/livingroom/temperature
® 456733-a55h56-667743/battery

TeMmbl YyBCTBUTENBHbI K perncTpy, noatomy Europe / France / Paris /
temperature otnuyaetca ot europe / France / Paris / temperature.
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[loacTaHOBOYHbLIE 3HAKMN B TeMax

Mpu nyGnvkauum gaHHbIX ApYroMy KIMEHTY Yepes bpokepa HeobxoaMMo yKkasaTb NoSHoe
NUMs1 TEMbI: NSt NOMYYeHMs COOBLLEHWUIA KIMEHTBI MOFYT NOANUCATLCS C UCMOMb30BaHNEM
NOACTAHOBOYHOrO 3HaKa Ansi TEM.

MopcTaHoBOYHbIE 3HAKN ObIBaOT OOHOYPOBHEBBLIMU + U MHOTOYPOBHEBbLIMU #:

1. OpgHoypoBHeBbIN +.
2. Wcnonb3oBaHue + B ypoBHE NOAMMUCKM A TEMbl O3HAYaET, YTO BMECTO + MOXET
ObITb Ntoboe 3Ha4veHwue.

3. [Ecnu Bbl XOTUTE NOCTPOUTb NaHENb AUCMNEN ANs 0TobpaXeHns TemMnepaTtypbl B
Ballem oMe, Bbl CO34aeTe MOOYNU, KOTOPbIE CYATLIBAKOT TeMMepaTtypy B
Kaxaol KoMHaTe 1 nybrnukyeTe ee Mo TakMM TeMaMm Kak:

myHouse/groundFloor/livingroom/temperature
myHouse/groundFloor/kitchen/temperature

4. myHouse / firstFloor / bedroom / temperature n Mmoaynb aucnnes 6yayt
NoANMCHLIBATLCA Ha:

myHouse/groundFloor/+/temperature

5. Kaxablii pas, korga Moaynb TemnepaTypbl, PacnonoXeHHbIN Ha NepBOM 3Taxe,
nyGrnuvkyeT kakoe-nubo coobLLeHne Mo CBOEN TeEMe, MOAYIb Aucnnes GyaeT nonyyatb
€ro, NO3TOMY HET HEOGXOAUMOCTU NMOAMUCLIBATLCS MO KaXAoW TEME, HO OH He ByneT
nonyyatb AaHHbIE U3 CieayoLWmnX TEM:

myHouse/groundFloor/livingroom/humidity
myHouse/groundFloor/kitchen/light

6. MHoroypoBHeBbIN #.
7. Wcnonb3oBaHue # B NOANMCAHHOM KIIMEHTCKOM YPOBHE TeMbl OyaeT nony4dartb BCce
COO6LLI,eHMﬂ OT 3TOro.

8. Ecnu naHenb OTO6pa)KeHI/IF| noanncblBaeTCAd Ha TeEMY.

9. myHouse / groundFloor / # o3HauyaeT, 4To OH BygeT nonyyatb BCE COOBLLEHNS,
ony6rvKoBaHHbIE NO TeMaM, KOTopble HauMHatoTes ¢ myHouse / groundFloor.

10. Ecnu knueHT nognuceiBaeTcs Ha #, Tema ByaeT nony4yartb BCe COObLLEHNS,
onybnunkoBaHHbIe BATOM Opokepe.
11. CneumanbHble Temsl $.

12. Ecnu Bbl XOTWUTE OTCREXMBaTb BHYTPEHHIO CTaTUCTUKY Gpokepa, BaM Heobxoanumo
nognucaTtbcs Ha Tembl $SYS.
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13. BoT npumepbl TOro, YTO Bbl MOXXETE MOSyYUTh:

S$SYSs/broker/clients/total
7

$SYS/broker/clients/inactive
4

$SYS/broker/clients/disconnected
4

$SYSibroker/clients/active
3

$SYs/brokericlients/connected
3

$SYS/broker/clients/maximum

$SYs/broker/clients/expired
0

$SYs/broker/messages/stored
1904

$SYS/broker/messages/received
1208818

$SYS/broker/messages/sent
654351

$SYS/broker/subscriptions/icount
10

Mpumep BbiBoga $SYS

MpeacTtaBnaroLWmm bpokep Mosquitto

Eclipse MosquittoTM - aTo 6pokep MQTT C OTKpbITbIM MCXOAHbLIM KOOOM, KOTOPLIN peanuayeT
craHgaptbl MQTT v3.1 u MQTT v.3.1.1 n npegocTaBnsieT NerkMin MeTog nepegaym coobLieHun,

I'IO3BOJ'I$|I-0LIJ,I/IIZ I'Iy6]'II/IKOBaTb M noanuncbiBaTbCA Ha MarioMOLLUHble OaTYUKK, MOOWNbHbIE
yCTpOIZCTBa, BCTPOEHHbIE KOMMNbOTEPLI U MUKPOKOHTpPOIEPHI.

Bbl MOxeTe ycTaHoBUTL Mosquitto Ha Raspberry Pi, Ha ak3emnnap AWS unu Ha ak3emnnsip
VirtualBox Linux npsimo 13 auctpmnbyTtusa penosutopus Linux; nnm Bbl MoXeTe Nony4nTb
MCXOOHbIN KOA N CKOMMUITMPOBAaTh €ro CaMOCTOATENbHO, ECIIN BaM HYXXHa rnogaepxka vepes

Be0O-COKeTHl,
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YcTaHoBKa 13 peno3nTopus Ballero Anctpubytmea Linux:

1. NepBoe o6GHOBMEHNE OO NOCNEAHEN BEPCUN:

sudo apt update && sudo apt upgrade

2. 3aTem ycTaHOBWTE MOSqUito:

sudo apt install mosquitto

Bbl 0OMKHBI YBUAETL CNeayoLLINIA 9KpaH:

YcraHoBka Mosquitto

3. Tocne yctaHoBku Gpokepa Mosquitto y6eamTech, YTO OH 3anyLLeH, U yCTaHOBUTE
mosquitto-client cnegytowmm o6pasom:

Y6eputecn, 4To Mosquitto 3anyLieH
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4. BBEONTE creaytoLLyo KoMaHay:

sudo apt install mosquitto-clients

Bbl nony4nte cnegyoLwmin aKpaH:

18.1 [34.1 kB]

YcraHoBka Mosquitto-KMeHTOB

KnueHTbl Mosquitto nocTaBnsitoTCS C TPEMSI O4EHb BaXHBIMU YTUIIUTaMU:

* mosquitto_sub: npocTon kNMeHT mqtt, KOTOPbIN NOANUCLIBAETCSA Ha OOHY
TeMy 1 pacneyaTtbiBaeT BCE NOMyYeHHbIE COOBLLEHMS.
* mosquitto_pub: npocton knneHT mqtt, KOTopbIN onybnukyeT coobLleHne no
OLHOM TeMe 1 3aBepLUMT paboTy.
* mosquitto_passwd: MHCTPYMEHT Ang ynpaeneHus cannamm naponen ons
Mosquitto.
Wcnonb3oBaHwne noboro n3 HUx ¢ napametpamu ——help, Hanpumep mosquitto_sub —-help,
npefocTaBnUT UCHEPMbIBAKOLLUIA CIMCOK BCEX NapaMeTpOoB, KOTOPbIE Bbl MOXETE
MCcrnonb3oBaTh A4N19 TECTUPOBaHNSA cBOero bpokepa.

Mocne yctaHoBkM Mosquitto 3anyckaeTtcs kak cnyxba n npocnywmsaeT nopT 1883. UTobbI
NpoTECTUPOBATb 3Ty NEPBOHAYanbHY YCTAHOBKY, AaBanTe NoANULIEMCS Ha TeEMY U
ony6rnmkyem coobLeHne no aTon Teme.
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Moanucka Ha TeMy C MCMONb3OBaHNEM NapamMeTpa —t nokasaHa B criefytoLlein KoMmaHae:

mosquitto_sub-t livingroom/temperature

BbinonHuTe 3Ty kKOMaHAy crneayrowmum obpasom:

ivingroom/temperature

Subscribing to a topic, Observation (lMognucka Ha Temy, HabnogeHye): 3Ta kKOMaHaa
npegnonaraeT, 4To 6pokep paboTaeT Ha nokanbHOM cepBepe. Koraa Bbl pa3BepTbiBaeTe
Mosquitto Ha BupTyansHom 4YactHom cepsepe (VPS) B HTepHeTe ons nognucku,
pobaebTe -h, 4yTOOLI yKa3aTh |IP-agpec Balwero ak3emnnsipa cepsepa (MCnonb3ymnTe
ifconfig, 4yToObI HANTW ero) a Takke nNopT —p 1884, ecnu Bbl He ucnonb3yeTte nopt 1883
no ymonyaHuio.B atom cniyyae komaHga 6yaeTt Takon:

mosquitto_sub -h 46.102.34.87 -t livingroom/temperature

B opyrom TepmuHane onybnukyem kakoe-Hubyab coobuieHne B oopmate JSON Ha
Ty e Temy livingroom/temperature (roctuHasi / TemnepaTtypa). Vicnonb3ynte
crnenyoLLyo KOMaH4y HECKOMbKO pa3 U NPOCMOTPUTE COOBLLEHMS:

mosquitto_pub -t livingroom/temperature -m {"t":27.4}

Bbl OMmMKHbI YBUAETD Crieayowmi pesynbrar:

[MepBble AaHHbIE, noJylydeHHble No TemMe

Mocne oTnpasku coobeHna mosquitto_pub BeingeT. Ecnn Bbl X0TUTE OTNpaBnsTb
3HaAYEHME KaXKAYI0 CEKyHAY, UCNonb3ynTe yTunuTy watch, rae —n 1 - konuyecTso
CEKyHA, Mexay KomaHOamu:

watch -n 1 mosquitto_pub -t livingroom/temperature -m {"t":27.4}
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Tenepb Bbl MOXETE BbINOSHATL YpaXKHEHWs1, UICNONb3ys +, # B TeMe NoAMNUCKM
mosquitto_sub -t livingroom / # npegoctaBut Bam BCE aHHbIE, KOTOPLIE

OoTnpaBnAlTCA C KOMaHOaMU:
mosquitto_pub -t livingroom/temperature -m {"t":27.4}
mosquitto_pub -t livingroom/humidity -m {"h":68}

Bbl OmKHBbI YBUAETL CrieaytoLlee:

[MonyyeHne AaHHbIX OT pa3HbIX AaTYUKOB

7 npu ncnonb3oBaHn + B TeMax, NoANULLINTECb HA BCE TEMbl TeEMMNepaTypbl:

mosquitto_sub - t myhouse/+/temperature

W oTnpaBka 13 gpyroro TepMmHana coobLeHN, TakmxX Kak:

mosquitto_pub -t myhouse/living/temperature -m {"t":25.6}
mosquitto_pub -t myhouse/kitchen/temperature -m {"t":27.1}

B TeEPpMUHane, Ha KOTOprIZ Bbl noanuncanuncb, Bbl YBUOUTE BCe cnenyrowme coobLeHus:

ESP8266 1 MQTT

YUTtobbl ncnonb3oBaTtb ESP8266 B kavecTBe knMeHTa Anst OTNpaBku AaHHbIX Bpokepy,
BaM noHagobutcs 6ubnuoTteka, koTopas npeanaraet nogaepxky MQTT. Ans atoro
Bbl MOXETe uUcnonb3oBaTb bubnuoteky PubSubClient, koTopyto MOXHO YCTaHOBUTb,
Kak u gpyrne dmbnuoTteku; cM. rmaey 1, Hayano pabotsl ¢ ESP8266:

1. lMepewnTtn k Sketch | Include Library | Manage Libraries ... cnegytowmm obpasom:
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8]

sketch_mayl2a | Arduino 1.8.2 - + X
File EditIooLs Help

Verify/Compile Cerl+R
Upload Crerl+U
Upload Using Programmer  Ctrl+Shift+U

sketch |

EE'"'D;L,jl Export comnpiled Binary Cerl+Alt+S

; 3 Show Sketch Folder Crl+K

8 ' Add.ZIP Library...
o}

68 void Add File... Manage Libraries...

Bridge

Esplora
Ethernet
Firmata
Keyboard
Mouse

Robot Control
Robot IR Remote
Robot Motor
5D

Servo
SpacebrewYun

Temboo

Manage libraries

2. Hamgute 6ubnunoteky PubSubClient u HaxxmuTe «Install» (YcTaHOBUTB), Kak
nokasaHo Ha crieyoLemM CHUMKe 3KpaHa:

Library Manager - + x

Type Al | ¥ | Topic |Al v | PubsubClient

PubSubClient by Mick O'Leary

A client library for MOTT messaging. MQTT is a lightweight messaging protocol ideal for small devices. This library allows you to send and receive
MOTT messages. It supports the latest MOQTT 3.1.1 protocel and can be configured to use the clder MQTT 3.1 if needed. It supperts all Arduine Ethernet
Client compatible hardware, including the Intel Galileo/E dison, ESPE266 and TI CC 3000,

Mars infa

Version 2.... | = || Install
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[My6nukauna naHHbIX N3 ESP8266

HayHuTe HoBbIN ckeTy Yepes ann | Hoebin B cpene Arduino IDE n BcTaBbTe
cneayowmn kog. Bknounte 6nbnmnotekn ESP8266WiFi n PubSubClient:

#include <ESP8266WiFi.h>#include
<PubSubClient.h>

O6HOBUTE UX 3HAYEeHMsIMN, NoaxoaawmMmMmn ans Bawen cetn. Mcnonbaynte ifconfig,
4yT06bI MONY4nThL IP-agpec cepBepa, Ha KOTOPOM ycTaHOBMEH Bpokep Mosquitto. Ecnin y
BaLLero cepeepa ecTb MOMHOE AOMEHHOE NMS, HanpuMmep myiotserver.com, n oH
3apeructpupoBaH B DNS, To BmecTo IP-agpeca B mqtt_server Bbl MOXeTe
NCMonb30BaTh MNOMHOE JOMEHHOE UMS:

const char* wifi_network = "YOUR_WIFI_SSID";const
char* wifi_pass = "YOUR_WIFI_PASSWORD";const char*
mgtt_serv_address = "192.168.1.116";const int

mgtt_port_number = 1883;
CospanTte ak3emnnap WiFiClient n nepeganite ero PubSubClient:

WiFiClient espClient;
PubSubClient client (espClient);
long lastMsg = 0;

char msg[50];

int value = 0;

dyHKums setup () HayHeT noakntovatb ESP8266 k ceTn Wi-Fi, BbidaBaB oyHKLUIO
setup_wifi () n HacTpous cepsep MQTT 1 napameTp, KOTOpbI OyaeT
ncnonb3oBaTbcs Yepes yHkumio client.Setserver ():

void setup () A

Serial.begin(115200);

setup_wifi();

client.setServer (mgtt_serv_address, mgtt_port_number);

}
void setup_wifi() {
delay (10);

// HauzewMm ¢ moxxJrioueHud K cetu Wi-Fi
Serial.println();
Serial.print ("Connecting to ");
Serial.println(wifi_network);

WiFi.begin(wifi_network, wifi_pass);

while (WiFi.status() != WL_CONNECTED) {
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WiFi.begin(wifi_network, wifi_pass);

Serial.print(".");
delay (5000);
t

Serial.println("");
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println(WiFi.localIP());

t

Ecnn nakeTbl keep alive ot cepsepa MQTT k moaynto ESP8266 noTepsiHbl 1 CBA3b
npepsBaHa, pyHKLMA reconnect () nonbITaeTca CHOBA NOAKMYNTLCA K cepBepy MQTT.
OTa hyHKUMA NOBTOPHOIO MNOAKMOYEHNS TaKKe MCNOMb3yeTcs B Ka4eCcTBe NEPBOro
MOAKIMIOYEHUS K cepBepy.

Mocne nogkntoyeHus k cepsepy MQTT ESP8266 onybnukyeT coobuieHme «Hello world, |
am ESP8266!» no teme fromEsp8266:

void reconnect () {
// 11uKJI, moka MbI CHOBA He IIOAKJIIOUMMCS
while (!client.connected()) {

Serial.print ("Attempting MQTT connection...");
// TlombITKa IOAKJIIOUNTHCS
if (client.connect ("ESP8266Client"))
{
Serial.println ("connected");
// TlocJjie moAKJIIOUEHHUSI HYOJUKYEM 0OBIBJICHHUE ...
client.publish("fromEsp8266", "Hello world, I am ESP8266!");

} else {
Serial.print ("failed, rc=");
Serial.print (client.state());

Serial.println(" try again in 5 seconds");
// llomoxauTe 5 ceKyHZ IIepen IIOBTOPHON IIOIIBITKOM
delay (5000) ;
}
}
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®yHkuma loop (umkn) bygeTt npoBepsATb NogkntodeHne Kk 6pokepy MQTT, NOBTOPHO
NOAKMNIYATLCA K HEMY, eCrnn eCTb Npobnema ¢ NOAKMIoYeHEM, 1 Kaxable ABe CeKyHabl
OyneT nybnukoBaTtb coobuieHne B Teme fromEsp8266:

void loop () {

if (!client.connected()) {
reconnect () ;

}
client.loop();

long now = millis();
if (now - lastMsg> 2000) {
lastMsg = now;
++value;

snprintf (msg, 75, "Hello world #%1d", wvalue);
Serial.print ("Publish message: ");
Serial.println (msgqg);
client.publish("fromEsp8266", msg);

}
}

Mocne komnunAuuKM 1 3arpysku koga B moaynb ESP8266 B okHe TepMuHana nognuwimMtech
Ha Temy fromEsp8266. CoobLueHuns, oTnpaBneHHble Mmogynem ESP8266, 6yayT
oTobpaxaTbCH B OKHE TepMuHana:

Coo06LeHusi, onybnmkoaHHble ESP8266

lMpumMevaHue: MOMHUTE, YTO Ha3BaHUA TEM YyBCTBUTENbHLI K perncTpy. B kavectse
yNpaxHeHUs Bbl MOXETe 0TNpaBnTb cTaTyc Bebisoaa HIGH unu LOW (BbICOKUIA
nrm HU3KNW), kak 6bino onucaHo B rnase 1 «Hauano paboTsl ¢ ESP8266.

UcnonbaynTe digitalRead (PIN_NUMER) BmecTo value.
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MonydeHne coobleHnn MQTT B ESP8266

Tenepb gaesante onyGnmkyem coobLleHne ¢ NOMOLLbO Mmosquitto_pub v nony4ymm ero
B ESP8266.

[nsa satoro ESP8266 HeobxoanmMo nognucaTbCs Ha Ty Ke TEMY, B KOTOPOM
mosquitto_pub onybnukyeT cooblieHne. HaszoBeM Temy - HapyxHbI / CBET, noHa byaeT
nybnukoBaTbcs Mo 3HavyeHuam 0 unm 1. Ecnn ESP8266 nonyyuT 3HavyeHue 1,0H
BKMIOYMT cBeTOoamnoq, NoakmtodeHHbln K GPIO 12 n ecnu oH nony4nT O, OH BbIKMOYUT

3TOT CBETOAMOL;

#include <ESP8266WiFi.h>
#include
<PubSubClient.h>

OOHOBUTE NX 3HAYEHUAMU, NOAXOAALLMMK A1 BaLLEn CeTH:

const char* wifi_network= "YOUR_WIFI_SSID";

const char* password = "YOUR_WIFI_PASSWORD";

const char* mgtt_serv_address = "YOUR_MQTT_SERVER_IP";
const int mgtt_port_number = 1883;

#define OUTDOOR_LIGHT 12

WiFiClient espClient;
PubsubClient client (espClient);
long lastMsg; = 0;

3anyctuTe nogkntoveHue k cetn Wi-Fi n 3agavte ums yHkuun, kotopas byaoet
BbI3bIBATLCSA NpY NonydeHmMn cooblieHunsa ot 6pokepa MQTT, Kak NoKasaHO HUXe:

void setup () A
pinMode (OUTDOOR_LIGHT, OUTPUT); // WuunumaiausupyeM BbIBoxg BUILTIN_LED kax BBIX0OZ

Serial.begin(115200);

setup_wifi();

client.setServer (mgtt_serv_address, mgtt_port_number);
client.setCallback (callback);

}

MoakntounTteck k cetn Wi-Fi:

void setup_wifi () {
delay (10);

// Haunewm ¢ mopgrJouenus k cetu Wi-Fi
Serial.println();
Serial.print ("Connecting to ");
Serial.println(wifi_network);

WiFi.begin(wifi_network, password);
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while (WiFi.status () != WL_CONNECTED) {
WiFi.begin(wifi_network, password);

Serial.print(".");
delay (5000);
t

Serial.println("");
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println(WiFi.localIP());

t

Korga coobuweHne noctynut B knneHT MQTT ESP8266, OyaeT Bbi3BaHa goyHkums callback ()
C NapameTpamu topic, cogepXxalmmMmm NMs TEMbI, MO KOTOPOW MpULLIO cooOLLeHMe, B
cny4yae, ecnu 3ToT MOAyNb Nognucancs Ha HeCKOMbKO TeM, hakTUYeCcKoe CoaepXmMoe Tema
coo0LLeHMsa 1 AnuHa coobLeHus:

void callback (char* topic, byte* payload, unsigned int msg_length) {
Serial.print ("Message arrived [");
Serial.print (topic);
Serial.print ("] ");
for( int 1 = 0; 1 < msg_length; i++) {
Serial.print ((char)payload[i]);
}

Serial.println();

// BrJIIOuaeM CBeTOAMOZ, €CJIH B KaueCcTBe IIePBOI'0 CUMBOJIA OblJIa IoJjiyueHa 1

if ((char)payload[0] == '0") {

digitalWrite (OUTDOOR_LIGHT, LOW) ; // BBIKJIIOUaEM CBETOLUOL,
} else {

digitalWrite (OUTDOOR_LIGHT, HIGH); // BxJjouaeM CBeTOOWOL

}
}

B dyHkuum reconnect () oH Takke nognuwetcs Ha Temy outdoor / light, ns kotopon
OH ByaeT nony4atb coobLeHus, 1 ecnu coefmHeHne ¢ 6pokepom ByaeT noTepsiHo,
OH 6y,qu NbITaTbCA NOAKNIOYNTLCA K HEMY KaXObl€ NATb CEKyHA!

void reconnect () {
// LuKJI, II0Ka MbI CHOBa He HMOOKJIIOUMMCS
while (!client.connected()) {
Serial.print ("Attempting MQTT connection...");
// TloIbITKa HOAKJIOUUTHCS
if (client.connect ("ESP8266Client"))
{

Serial.println ("connected");
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client.subscribe ("outdoor/light");

} else {
Serial.print ("failed, rc=");
Serial.print (client.state());

Serial.println(" try again in 5 seconds");
// Wait 5 seconds before retrying
delay (5000);
}

dyHkums loop () onybnukyeT 3HavyeHne GPIO 12, koTopoe dakTuyeckn aBnsieTcs
COCTOSIHMEM HapYXHOTO OCBELLEHUS:

void loop () {

if (!client.connected()) {
reconnect () ;

}
client.loop();

long now = millis();
if (now - lastMsg> 2000) {
lastMsg = now;

String light_state;

if (digitalRead (OUTDOOR_LIGHT) == HIGH)
light_state = "ON";

else

light_state = "OFF";

Serial.print ("Publish message: ");

Serial.println(light_state);
client.publish ("outdoor/light/status", light_state.c_str());
}
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B okHe Terminal Bbl yBuante ON (BKJT) unn OFF (BbIKI1) B 3aBUCMMOCTI OT 3Ha4YeHus
nocriegHero coobLueHuns, nepegaHHoro no teme «outdoor / light -HapyxHbii / cBeT».
O6paTtnte BHUMaHue, YTO Moayrb nognucbiBaeTcda Ha Temy outdoor / light n nyénukyet
ctatyc GPIO B Teme outdoor / light / status:

connection...connected

door/light] 1

; rrived [ou door/1light] ©
- :
File Edit Tabs Help rrived loutdoor/light] 1

door/light] ©

message:

OTnpaBka 1 nony4yeHe coobLLeHni

ObecneyeHne Mosquitto

Ecnu Baw 6pokep Mosquitto MQTT HaxoguTcsa B 06rake, peKoMeHAyeTCs 3almTuTb
€ro, Nno KparHen Mepe, C NOMOLLIbIO NONb30BaTENS U Napons.

Mosquitto npegnaraeT yTunuty mosquitto_passwd, KoTopas Nno3BonseT HaMm co3aaTb

nonb3oBaTens u naponb. Bam 6yaeTt npennoXeHo BBECTU Naponb U NOATBEPAUTL €ro:
sudo mosquito_passwd -c /etc/mosquito/passwd joe

B katanore / etc / mosquitto 6ygeT co3gaH dann ¢ umeHem passwd, B KOTOPOM

OygeT HaxoaoMTbCs NoNb3oBaTeNb C UMEHEM jOE U ero 3aKO4MPOBaHHbIV Naposib, Kak
NnokasaHo Ha criegyroLeM CHAMKE 3KpaHa:

4d1DRWuQ==
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Tenepb gaBante gobasum dann passwd B mosquitto.conf. Micnonb3aynte cBon ntobumbIn
TEKCTOBbIV pefakTop u nameHuTe cann /etc/mosquitto.conf, ytobbl Mosquitto ymTtan u

ncnonb3oBan cann passwd.

Copepxmmoe canna bygert:

PacnonoxeHue anina ¢ naponem

¢ allow_anonymous: 3To nornyeckoe 3HayeHue, KoTopoe onpeaenser,
paspeLLeHO N NOoAKMIYEHME KIMeHTaM, KOTopble noaknovatTcsa 6e3
yKasaHusi UMeHu nonb3osatens. Ecnv yctaHoeneHo sHaveHue false,
TO Apyroe 03HayaeT, YTo HeobXxoauMOo co3faTb coeaVHEHUE NS
ynpaBreHusl 4OCTYNOM ayTeHTU(PMLMPOBAHHOIO KINEHTA.

¢ password_file: YctaHaBnumBaeT nyTb K panny naponen. Ecnvn onpegeneHo,
coaepxmmoe harina ucnonb3yeTcsa Ans ynpasneHnst 4OCTYNOM KNMeHTa K
Gpokepy.
Ecnu gna napametpa allow_anonymous yctaHoBneHo 3HayeHue false,
TOMbKO NOMNb30BaTeNU, YKa3aHHble B 9TOM bairne, CMOryT NOAKITHUNTBCS.

Mocne ocTaHOBKM M Nepe3arnycka cepsuca Mosquitto ¢ MOMOLLbIO KOMaHA,:

sudo service mosquitto stop && sudo service mosquitto start

Ecnv okHO TepMmHana nonbITaeTcs NOAKMIOYUTLCSH, Kak Bbl 3TO Aenany paHblle, Mbl
nony4mm coobLeHne o6 ownbKe, Kak Ha CreayroLeM CHUMKE SKpaHa:
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Ho nognucka n nybnukauus ¢ nonb3oBaTenieM U NaposfieM, Co3AaHHbIM paHee, byayT
paborartb.
[nsa nognuckm ncnonb3yeTcs crefyowas komanaa:

sudo mosquitto_sub -t living/temperature -u joe -P joel234

A onsa nyénukaumm:

sudo mosquitto_pub -t living/temperature -u joe -P joel234 -m {"t":24.7}

Y6eguTtech, Y4TO Bbl UCNOMNb3yeTe Aflsi Napons 3arnaBHyo OykBy «P»,
a He «p», 0603Ha4aloLLyH NopT.

Bbl nonyunte cnegyowmi pesyneTar:

MpepocTaBneHve MeHN Nonb3oBaTens 1 Nnapons

Tenepb gaBanTe ncnonb3yem ESP8266 Ana oTnpaBkn MMeHW Nofnb3oBaTensa 1 napons
Opokepy:

#include <ESP8266WiFi.h>
#include <PubSubClient.h>

OBHOBUTE UX 3HAYEHUAMU, NOAXOAALLUMMN ANA BaLLEl CeTU:

const char* wifi_network = "WiFi 176-58";

const char* password = "P6etRUzaRa";

const char* mgtt_serv_address = "192.168.1.116";
const char* mgtt_user = "joe";

const char* mgtt_passwd = "joel234";

const int mgtt_port_number = 1883;

#define OUTDOOR_LIGHT 12
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Mqtt_user coxpaHuUT 3Ha4YeHe UMeHU Nonb3oBaTend, a mqtt_passwd COXpaHWUT Naporsb
nons3oBatens. Mol 6y,u,eM MCNofb30BaThb UX NpU NOAKMNHOYEHUN N NepenaBaTb Ha
cepBep.

WiFiClient espClient;PubSubClient client

(espClient);
long lastMsg = 0;

void setup () A
pinMode (OUTDOOR_LIGHT, OUTPUT); // WuunuajgusupyeM BbiBoZd BUILTIN_LED xak BBIXOZ

Serial.begin(115200);

setup_wifi();

client.setServer (mgtt_serv_address,
mgtt_port_number);client.setCallback (callback);
}

void setup_wifi () {

delay (10);

// HauzeMm c mogxrJiiouenus k cetu Wi-Fi
Serial.println();
Serial.print ("Connecting to ");
Serial.println(wifi_network);

WiFi.begin(ssid, password);

while (WiFi.status() != WL_CONNECTED) {
WiFi.begin(wifi_network, password);

Serial.print(".");
delay (5000);
I3

Serial.println("");
Serial.println ("WiFi connected");
Serial.println("IP address: ");
Serial.println (WiFi.localIP());

}

void callback (char* topic, byte* payload, unsigned int msg_length) {

Serial.print ("Message arrived [");
Serial.print (topic);
Serial.print ("] ");

for (int i1 = 0; i< msg_length; i++) {
Serial.print ((char)payloadl[i]);
}

Serial.println();
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// BrJouaeM CBeTOOMO, €CJIM B KauecTBe IIEepBOI'0 CUMBoJIA OblJIa IoJIyueHa 1

if ((char)payload[0] == '0") {
digitalWrite (OUTDOOR_LIGHT, LOW); // BBIKJIIOUaeM CBETOLUOL,
} else {

digitalWrite (OUTDOOR_LIGHT, HIGH); // BrJimwouaeM cBeTOOHUOL
}
}

void reconnect () {
// 11uKJI, moka MbI CHOBA He IIOAKJIIOUIMCS
while (!client.connected()) {
Serial.print ("Attempting MQTT connection...");

MonbiTanTeck nogknounTLCA K Opokepy MQTT Mosquitto, ncnonb3yst MM nNonb3oBaTens
1 naponb OT mqtt_user n mqtt_passwd:

if (client.connect ("ESP8266Client", mgtt_user, mgtt_passwd))
{

Serial.println("connected");

client.subscribe ("outdoor/light");

} else {
Serial.print ("failed, rc=");
Serial.print (client.state());

Serial.println(" try again in 5 seconds");
// llomoxzguTe 5 ceKyHZH IIepe IIOBTOPHON IIOIIBITKOM
delay (5000) ;
}
}
}

void loop () {

if (!client.connected()) {
reconnect () ;

}
client.loop();

long now = millis();

if (now - lastMsg> 2000) {
lastMsg = now;
String light_state;

if (digitalRead (OUTDOOR_LIGHT) == HIGH)
light_state = "ON";

else
light_state = "OFF";
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Serial.print ("Publish message: ");
Serial.println(light_state);
client.publish ("outdoor/light/status", light_state.c_str());

My6nukauunsa cooblieHns ¢ nonesHon Harpyskon 1 3anyctnt GPIO 12 n B