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2.1 ESP32

Tilunsmuaumsianusesiaisssmminedud wazfudsayalugegrutoyasoulay

sU#l 2.1 ESP32

a s =& o @ < ' A
ESP32 1utevadledlulasreulnsaaesussanmile NI09TUNITWDUAD Wi-Fi Llag Bluetooth

4.2 BLE Tuéa wanlnou3em Espressif ludsewmedu ESP32 ﬁamamﬂ’ﬁﬁaﬁ/
Lunhwuseaana Tensilica LX6 Dual-Core @ 160/240MHz

2.usulud 512 kBytes

3.58uMeueanIasiunTUeufegedn 16 MBytes



4.Wi-Fi 1193511 802.11 b/g/n s845Un15ldeulvun Station softAP wae Wi-Fi Direct

5.Bluetooth Tumsassunisvitaulumng 2.0 wazlvum 4.0 BLE

6.usenulnirlunisviieu 2.6 9 3 Tas

Qd
7. 9unin

Specifications

inawle -40 89 125 asrwaldua

s

§ 802 1 b/g/n Wi-Fi Yes, HT40

] Blueloolh T Bluetooth 4.2 and below

VF & & iyb%l?r';'cﬁancy“‘ ) 160 MHz

;:F“ . "SRAM Ty SN (REL Kaytes \ !
| Flash sm ﬂash upm i6 MBytes

I ~ GPIO < 36 ) ey )
] Hardware | Software PWM "7 "7 16Channels 1
| < S0 SMA2CHIZSIUNRT. 42122

e d FIWEY 75T Bl 000 12-bit

= 1= Bl .U o | |
| Ethemet MAC Interface | 1V ;
Touch Sensor et Y § VY;; » % —~]
| Temperature Sensor T “Yes ~
_! Working Temperature 4 -40°C - 125‘C r

U‘i‘i 2.2 ApdauUAvee ESP32

9

2
=

IPUUANRRRNTU ESP32 fifsil wasnsesdyynusunauluinsvenedyana Wulres
ualman ulwesduda(Capacitive touch) Wuwesamumgll sessuszuunsifeudonsada 32,768 kHz.

dwsuldnvaiuisastunailaeaniy

S 4w o 4 v mo ¥ . e
#Handuiieaiuainuvasndei ESP32 seefuileeil se95Un1504159%d WicFi wuy WEP ua

WPA/WPA2 PSK/Enterprise $12995113%a AES/SHA2/Elliptical Curve Cryptography/RSA-4096 Tush
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NsLUeNsaWasNANS B ESP32 firail

GPIO 97142 32 989 UART 717U 3 409 SPI 974U 3 999 12C 37117U 2 989
ADC 91U 12 989 DAC 9117w 2 9aq IS 191 2 ¥os PWM/Timer yntos
SD-Card

ESP-WROOM-32 DEV KIT

MADE BY GUSTAVO MURTA BASED ON JAN 2018

MODULE wia. p1ghion, com/test/portfolio-items/new-esp32-wroom3z-module/
+3.3V REG TER ) v
s E;E o L
(R 7o) R ooV 36 (T o ug.:: I o\ T2 57023 ] RS ik
-im-ﬁ;wbﬂﬂ-’\ﬂ | ER] -\t oG
77 G T o n
S ) S 1o B o\ e
RGPS G 1ER o
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R 5 R e G Y o\ £V e a0
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el L LRV 01 Lald[[D T T [ ——

GND
o0 K i A o AT o
i s N T T\ o

L} o\ ] G106 s Y o R ]

sooum s (A TXD sorhl | ETOTBEET"\ 0 ] o\ EB1 108 510 JiaCTS oo ]
(00 o0 iR TS sreG5o ot ETT-\ o [P b} N\ G007 i TS o na]

+5.0V INP W) o\ 106 i TS i i

31J17i 2.3 wosvnsideusiaves ESP32

MulszanSameeinisldany EsP32 viemldd Tunssu- awaualmwmmmmam 150 Mbps
dedousteuuy 11n HT40 Idas5agean 72 Mbps edousiawuu 11n HT20 dnau5g9anil 54
Mbps iolfoureuuy 11g uazldnausigeanil 11 Mbps eoidousouuy 11b nsideusasiiy

1Uslnmea UDP ﬁ]Sa’m’i‘iﬂ’5U—Eid°?JEJ§dﬁlﬂV]ﬂ’l’]3JL‘i’J 135 Mbps luSleep Mode T¥nssualvilifios 2.5 uA
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2.3 Node-RED
2.3.1 Node-RED

Node-RED 1ilu flow-based programming tool f#mils #8198 uuiitevarusausy gunsad
Hardware, APIs, 390 4WIn32 U Online Service A4 9 §a¥uuy Node js laessuliladsossuiamsue
HTTP windu sfugasesduman TCP, UDP, WebSocket, MQTT and serial ports #me uanainiiugsa@iansa
JUUU Raspberry Pi %38 Arduino lééae 270 IBM's Emerging Technology Services i fausil 2013

Tmaﬂﬁu Nick O’Leary ﬁUﬂm Dave Conway-Jones LLasmauﬁﬁﬁagTu part Y84 JS Foundation wa?

Node-RED @3579uUu Node.js ldaansadeulosivluga ifudavulassadradetuldune
AETSaLRNLNG Arduino Ineenie Firmata ArsianugIudeyaluy NoSQL 8819 Mongodb finse

o : d o
ATUANNU Raspberry Pi uwagauqenuinuig

2.3.2 Flow-Based programming (FBP)

.Uy Programming Paradiam 3e N385 UIBRINGANTINVDY Application network WUy “black

box” 3o Tuua Teefinsvinsuwsiasinunasdeninamldaugauszasdinaels

2.3.3 Browser-based flow editing

Node-RED provides browser-based flow editor 1¥i57a1u15a138u flow N15¥19UsL S ureq
application #19 9 vau37lABE1918A Y UL browser (a8 @1315aY19UINT U JavaScript function
WU text editor lAae &2 Node-RED i built-in library w38 function 7iiuseTeatiang 9 1o bl

ot iiBane Bnviadadl template Manl3lvisl4laansravn

2.4 MQTT PROTOCAL

MQTT 6931911 Message Queue Telemetry Transport 1{uldslapeauszynanldlusinaea
TCP usang u senuuumndmiuauiidesnis q dearsuvuFealmiuuuliiaunane i wuneis

gunsalynTuasodeansiuldtioy MQTT
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Tumsldawasa lugunsaldne 9 arsegldandusesuialy \Wonwdaensiensdlgunsalivandugn

v "W o @ el o ' ' *
wanualiiadunndemeludigunsaiau 4 nogluremisanszyousaraunsel
2.4.2 funs (Topic)

e Wisumilouiuihie videweuaniidonsas #Ae Uazn1sneiuaziianzgunsaifieglu
Wowiu 4 (Subscribe) feagaunsalasudoyafitimsdsiuluiesiu q figniFendndumailosannsly
nudseyauasSudeyavrmdousuidumslussuulng Wy /Room1/LED Feszuuidumaiiuenaan
gunsalszannsasensaunuilusiesniudunis /Room1/LED 16uda Ssaunsnseaunuidunig
/Room1 lgise miniBunissedlaluidunis (Subscribe) /Room!1 nueiinisastagala o Adiudh
A8 /Room1 14U /Room1/LED , /Room1/Value Q"I‘?’l‘iaﬁ:‘(Subscribe) /Room1 aé%s‘tﬁ%‘ﬁay)amé’)ﬁgu

fael



2.4.3 paundaya (QoS)

s

wlaeaniu 3 sedusail

* QoS0 - dveyaifissnuien lauledngSueslasuvsels)

+ QoS! - dweyaLiivsnsuiien lianladgFuarlasunielsl uiliddiidsananly eins
L%'auGi@lﬁﬁi%lﬁ%’uﬁayaﬂ%@ﬁwzjmﬁﬂﬂ%5:1

» QoS2 - dlayanais 4 ﬂ%'jwunéwﬂawmwziﬁ%’u%ada Ideideftanunsavinaulddnia Qoso

ey QoS1

2.4.4 mydedaya (Publish)

nsdvanaluudiavasasosUsenoulusheiduma (Topic) foya LazAuMNdaya Fan1sas

Joyavzi3undn Publish

2.4.5 ms%’u%’a;&a (Subscribe)

o V) o o | o " [ |
msiuteyalusyuu MOTT axsuteyaldlamediafinisidenlénig Subscribe lUgs Topic #
mun 91a3euldtums Subscribe Aemsiilurisseuitoulung Line dswsminmn ilpiinsdstoya
v a a da | ¢ 7 v v o o |
RINRILIENIMAN1Sal (Event) Wsinadtldgdeninadiiiou 4 dadnun
wiulein MQTT ﬁLUﬁauLaﬁauﬁaawamaqqﬂﬂscﬁﬁ%aummLLaﬂLUé’auﬁayaﬁmmuﬁ'ﬂalwﬁchu

ASBYLD UL



2.4.5 fousaiu MQTT §28 ESP32

o o d ) [
2.4.5.1 Warduiinedeatunislden MQTT

M5l MQTT uu ESP32 agldarurulauts PubSubClient h sxdosRnnaiudulagle

Library Manager Aum@131 PubSubClient uaransanalu Install Livefinssldias

| Troe W v Topclm. v PubscaChent

by Nick O'Leary Version 2.6.0 ANSTALLED . J A |

i Ammm-m—mﬂn.Wmmgwwp&un«_mum.nuwdpp-mw ‘
| | #and and receive MQTT messages. It supports the latest MQTT 2.1.1 prototol and can be configured to use the older MQTT 2.1 if i
| | needed. It supports all Arduine Ethernet Cliont compatible hardware, including the Intel Galllec/Edison, £5PE266 and T1 C3
(Seectvers.,. v | il

3Uit 2.5 msideudofy MQTT #as ESP32

A W v al ] 2 v a
nslumsiourartu MQTT azdasiinisienldlaus PubSubClient.h aletaus Tagagsagifiy
Ads #include Widuuuveslnalusunsuiays

lumsaseovaaieliiunanavedlaund PubSubClient anunsavirlalaeizuuuudadl

PubSubClient::PubSubClient(Client &client);
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2
v =

Hendugoenillaldanu azutsnuealdssi

) v & A & < { l
ouneny Broker - Tdflandudes .setServer() iitersrn Broker idasnsidause fisuuvunisldau

(=1

1.4

i
he

void PubSubClient::setServer(const char * domain, uint16_t port);

al - & as z;IIJ
A Te I Al
. o { o { '
* (const char *) domain - alawu wSedslaauns Broker fidaanisitouss

* uintl6_t port — wasnues Broker (lallawosa SSL)

|d ] d. 1 s
wazluilAfidingu

{

usnantimsi¥enraiu Broker 3¢l4eidution .connect() Fatlguuuusial
bool PubSubClient::connect(const char *id, const char *user, const char *pass);
Ieavidununsmmisnimesaat

* (const char) id ~ iwuadadilagiugauily Broker ey wWdsuldfumsisiely Line il
Fiugeu

* (const char) user - ¥egldRldidrgsyuu sy Username VK TEAUEEn AaslY

U LY &

£ v

- v ' o =
Username 91a@519lusitasivunansua

* (const char®) pass - sWarhulHidgszuy

wazgmaunaunLlurnanisieuss windeusednSasliandu True N1INTIRFDVADUENS T aUR DLy

Wendutas .connected() Tunsnsiaaay Fafisvuvumslaaudail

bool PubSubClient::connected(); LiifiAmwisifiimed uazmoundunndunansideuse mnisuiouse

Elg”[,ﬁﬁ'ufﬂu True
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2.4.5.2 ms3utiaya (Subscribe)

msiudeyainsyihansemgmsal Tneesiinsadeftedduly 1 suftosensden wefimsds

'
| al

ToyaunasthluFeniledfuduiuunld Heidudosiildimuundonsrs mggnideniliainimanisaiiude

v

Heridugen. setCallback) Fallsuuuumslfoudal
void PubSubClient::setCallback(void (*callback)(char*, uint8_t*, unsigned int));
A dwes 1 @0 fe

'
o

 (void *) callback - i3 ﬁﬂjuﬁasgm‘%amﬁmﬁmm msaiu
warlifiA1meunau
Harfsunldsutoya (Subscribe) Mnidumaitanls aslditsidugos subscribe() f5unuunisldudail
void PubSubClient::subscribe(const char *topic):
fifmswes 1 i Ae
e (const char®) topic - Lﬁﬂ%?ﬂﬁﬁ@dﬂ?i%Uﬁ@%ﬁ

= ) o ¢ Qi - o = v o < "W o & o
LLaa‘ﬁIﬂJilﬂTﬁﬂaUﬂaU ﬂ'ﬁ‘l‘ﬂﬂ']Uﬂ\‘]ﬂ’UuEJ@El .subscribe() Nﬂﬁ)gLiﬂﬂl‘ﬂ&ﬁi@ﬂﬂqiwﬂﬂlmﬂﬂU Broker @l59ua7

Wty
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2.4.53 msdq%’a:ﬂa (Publish)

s

ldandugosntoin. publish() fisuuwuunsldarusiai

H

bool PubSubClient::publish(const char *topic, const char *payload)

@

1918881 BuAT0IA NI T n Sl

»  (const char) topic - duneiReIn1saaya

e (const char*) payload - ?’Iagaﬁﬁa&maﬁe

=l s & } 4 = v oo v 0 @ 8470
LLaSiJﬂ’lﬁG]E}UﬂﬁULUu‘UE]i‘}IaﬂJU@] bool ﬂ'lﬁ\i‘i)?]ﬂﬂaﬂ']ﬁﬁ]%ﬂﬂﬂ’l True

2.4.6 MOSQUITTO

Mosquitto 1{u open source message Broker gy MQTT protocal g Mosquitto 3

tminiut uasmnzaniugUnsaivarequuy Falulassnuil 1579814 Mosquitto U MQTT Broker

mosauitto

3U#l 2.6 MOSQUITTO
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2.5 Not Only SQL Database

2.5.1NoSQL
wirluladgudayafignesnuuuindmiunuamenisunegei saL Sildaunsaneulandlen
Weawe Weynis NoSQL axlwdudeiuludilngq Anwasuasae 1wy Facebook Twitter, FourSquare,
- q‘ o v o WV I 2/ o (%) o v LY 7 1 s
Digg uazduq ¥ilia1iudr NosQL Wussuugrudeyadmivnuiiressesiudoyasunalngq seeiu

L2 I v
ﬂ’]'ﬁ‘UEJ']EJi:iU‘UIﬂQ']EI Wuny

YoRuDI NoSQL

1. NoSQL singneanuuunilvill Availability gaann uay Scale szuuiitesasugldasiuauann
ladre Seudlsyuvagyinusaududiu Data Center Any

2. NoSQL a8 seuugneesniuuuutd iy Unstructured Data lnstawy 1y Usyanana Log,

XML, JSON Wagionaisnige ﬁ'ﬂﬁﬁmmﬁmmju’iunﬁw\ﬂuaawwwNLLc-w'a::U'izquq

UaLdEv09 NoSQL

1. dulvglud NoSQL 9sianunuy Non-transactional ﬁ’aﬁl’uﬁﬁmﬂﬁ'agaﬁmma:L%amgmax
Reawanalaildias NoSQL waeq szuufionaaglimunglumatsg nsdl

2. msBensdeyedulddnlngiinesd Cost figaminnsld sQL wseliansadenianas
Isiotinadne ’J'Wzﬁaﬂ’ﬁaagadaulwuﬁum g iudmiuIuamenIURegeiiasingt SQL wuudaiau
10 @uegifuruiiuannalulagiliden) winstuiinteyaadluawlngjazdendt sQL

3. wnalulaBdalnglifmmuunasgunes safumsufeudisuidasmelulagreusheils
o0 dlivudesiinifuneiunisinns Software ianillilddedies

a. fidvrvgiannseatuayumealulofinariflussduesdnstdfuseiiliinn usnalulas

NoSQL ﬁﬂé’uﬁmmﬁflLﬂumn'lum'sﬁaqﬁniaza%"]qmwumﬂma’lm%qmﬂ‘[uia%mﬁjwﬂa

Uaunve4 Relational Database

Manual Sharding

NMsuUn1egdeya (Table) sonidudaug udwimsnssaneluiaivlunans Server italy
uAnzA159 (Table) vosgrudoyaliidnivioyadiosiuly wszindeyaluwiargiudoyaesiiull

o a v v [ % i & a A o v v i
whlissuugmdeyadilude witymifesaunndnde edesnszaretoyasenivluusias Server s
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wiInMIiuteya 1wy 1w wily au Madeyauiuanasneg azfoaineu Application nielilpgneiy &
Aoall Server vsiifinesddeyausiay Server wrsaufiufouden tumneaiuin LS IRRWIMIBAILT

w3 Wlldszuugruteyadnnsly (Manual Sharding)

Distributed Cache

o v v @ v % v v v oa v [ v |

Waismanslvssuusessumsidnanldauannglady avzReILwIgwuleyanu Database
lnensenssesiulilm wievlddh Muduasdosinisy cache Layer 2usn Asunuiazidrluaruain

2 28 v [ I v o | 17 ) I

gudeyalaenss AleunIu Cache nou AINUNITBIUBYAIN Cache LUn1581U9IN Memory
laense vildsessuusuanmsdenldaulduniy

wadymre n15vi Cache Layer 1 TDIURWIEM IS udayaviny hisesiumsiBeudeyald i
fean1ssessumadeudeyausunaanng wavemdoyaUsuiuuIng Jaiduded Relational Database Iy
annsnsessvuludnuy 81u-Tou feyauIuasnng léin wagUszn1sddny 1991 Cache Layer

b =l @/ 2/ I = 2/
WABINNTUAINY Uasly Server uoneenlusnamndneie

' ]
= =

ngniiles a5 Sharding wav Caching Judenignifmunduly NosQL imalulad Tae

9
s =

833U Auto-Sharding wa Integrated Caching Tudias satius13sldisiu NosqL gnunlulgnuiussuu
Inajq 9y Facebook, Twitter, FourSquare, Digg La¥aus w1z NoSQL 8anluuNIiesoIsunIy

v | v, 1] ) | o v a wa a al
neansaulug)qladlaeamveguda witsaehsunnudiinuant@dug dunaulalu NoSQL wialulad

lAseanadoyaves NoSQL Database 4 %iin Usvnauludae

1. Column-Oriented
2. Key-value
3. Document

4. Graph

TmaLLﬁiawﬁmgnﬁﬂLLaza%’ﬂaﬁumﬁaLLﬁlmf]zymﬁumﬂﬁhaﬁ’ulﬂ#'faﬂmummd’lﬁulﬁmmimuﬂm
fen1sldan RDBMS tutes waswuda NosQL nils fhazdizuuuunsiniiuvdoyaiivarnvane wie
138091 Multi-model database #9819 uld4nAe OrientDB Fasiuie Graph database Tnefiusaz
node Sufiguuuuiiiu Document usrouiiazluglassasradayaits 4 vas NosaL 15189379 RDBMS

W38 Relational Database nowinsiuiiuesnils 7 ievrldifiutounnsndlddaaus iy wufeaslalaan
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& Yo <« l s 2/ I v 1 o = o s Ve
RDBMS HUIQ'S‘UF’YJ’}NU&F&J?JEJNQQ A7UINTDITUANUADINITANY ‘]Iﬂﬂﬁﬂx‘lll']ﬂl.l"lﬂ ﬂ’MU\WlL‘i'ﬂJﬂ"ﬂﬁ‘lﬂEm

voy 9 Tusanuuulassadiedoyauu RDBMS Aanis Normalization Ao 1u33n1sanaudidouses

]
=

Yoyauuies fllassadredoyafiodzunuuvesmsauarusaznsrefasiinuduiudiu Wy
o One-to-one
o One-to-many

o Many-to-many

P

Wesyuuiivualvafiu Suaunisiiweriu sauviannuduiussng q funnduui

g PERSONID HOBBYID § HOBBYID HobbyName HobbyDescription

los The Boss 11-12-1985 1 1 Archery Shooting arrows from a bow

Fritz von Braun 27-1-1978 2 2 Conquering the world looking for trouble with your neighboring countries

Freddy Stark 3 3 building things also known as construction

Delphine Thewiseone 16-9-1986 a 4 surfing catching waves on a plank

Person info table: represents R swordplay fencing with swords

person spcciﬁc informhtion 6 lollygagging hanging around doing nothing
Person-Hobby linking table. This is Hobby info table: represents hobby
necessary because of the many to many specific information

relationship between hobbies and persons.

Relational databases strive towards normalization (making sure every piece of data is stored just once). L:ach table has unique
identifiers (primary keys) that are used to model the relation between the entitics (Lables) hence "relational”.

JUN 2.7 uansnnuduius iUy Many-to-many 551913 Person Way Hobby

2.5.2lasea¥1edayavas NoSQL Database
2.5.2.1 Column-Oriented Database

dud3guiiisuiu RDBMS 9xifiuinsiullu Row-based oriented SuAsuras row VEAURHE

v @

Usznaulumae ID Ml primary key wag field 3o colurnn 69 9 Tnsuras row zgndmnulumise
P ry Key

Y

dedulunstisfoyaninmsenduiuy sanuuasdns uas 41luen Tnsdeyaudas row 9N load

Wy memory Fafuilhidsnan uas 14 memory aghaunnunn wananagy 2.8
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ROWID Name Birthday
1 j—dosThe.Boss 11.12.1
2 Fritz von Braun 27-1-1978 building things, surfing

Freddy Stark swordplay, lollygagging, archery
4 Delphine Thewiseone 16-9-1986
Row-oriented lookup: from top to bottom and for every entry all columns are taken in memory.

Hobbies

w

31]‘71. 2.8 Row-based oriented

weliuauialunisidafiedoga 151391115859 index 1m13 column 7151809073

a 1 v

usiuumsiiia overhead Wiurszuu assdngdn 11599013 index N 9 column Column-Oriented

U
[

Database Jsasraniierisudlatlyminarillasusias column aegndnifunendy vilimsiirfedoya
Tuusiaz column 1523y 'if;uﬁqﬁﬂﬁchmiamsﬁué’m%’a;&aﬁﬂﬁamﬁmmn’Luu,wiasmﬂﬁmﬁuﬁa;&alﬂm
ylafi uanagy

Binthday  RoWID [JHobbies ROWID

Jos The Boss 1 11-12-1985 1 archery 1.3
Fritz Schneider 2 27-1-1978 2 conquering the world 1
Freddy Stark 3 16-9-1986 4 building things 2
Delphine Thewiseone 4 surfing 2
A column-oriented database stores each column separately Iswordplzfy =
ollygagging 3

gﬂﬁ 2.9 N5l Column-Oriented Database 1UH73LL51‘U{]QJ,W1

79819 product ﬁﬁiﬂi@ﬁ%"}ﬂij’ayalﬁu Column-Oriented 121
o Apache HBase

o Cassandra

o Hypertable

o Google BigTable
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2.5.2.2 Key-Value Database

w v oy o ' o v = % - ' = o 8§ v Y]
DulessaisdoyaiiSoudne uay Lidudoungauds ananudeuieiios vhls Key-Value 3

dansasessunslivudnnunnld aunsasessudeyasusunnldegeaue 7 uanalasaasiedegy

Key Value
( J—
Name —LJos The Boss j
Sl v
d N
il
Birthday —[ 11-12-1985 |
. y, o
Hobbies archery,
: conquering the world |
_—

3‘0‘1‘71' 2.10 Key-Value Database

29819 product #ifilassa¥redoyailu Key-value wu

o Memcached
o Redis

o Riak

o Voldemort

Amazon Dynamo
2.5.2.3. Document Database

Julpssadsiidudounnsnuieduain Key-Value database vimsifiudeyalusuuuuresienans
WUUaUIN ’Luu,mavLaﬂmwam‘[ﬂsqaﬁwauaLﬂuuﬂu 15197n92158n31 Schema Imaiﬂiaa'ml,l,uuumaﬂ
i lUgag9n Luaammauamu’[,wmﬁ]vaa"[,uimwwmLaﬂaﬁammmammaum RDBMS 1519199

vaniilae QJUﬂa‘UE)%aV]Qﬂ‘ﬂWﬂ'?S Normalization L‘WEix‘lLﬂﬂ‘L!E)EJ W‘S@U’Nﬂﬂ‘l.l@ﬂ’l"lﬁﬂﬂﬂ 1113
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Denormalization Wutes ¥l NoSQL silailiAnuieudluurtedeit RDBMS lumeulandtuies &1
toyaransniundeduiiud 3o Snsansiiotundaiuly ROBMS a7 wurnmaqmm‘su,aﬂwaualu
Faiulunsayansas q mswmmmuuwnmauaiui‘duuwaaLanamwwaﬂmmmlm JUUIREII8an

nuAe 9 asldld uanedesy 2.11

"articles": [

-Comment Tab]e :::}:;";Eitil of the article®,
"body™: “"body of the artricle”,
L Reader Table ::;t;:::‘.'xiaac Asimov",

{
"username™: “"Fritz",
"jain date™: "1!4/20]4"

"commentid”:
"body"t "l:hh h a great article",
* "replies*: [
Article Table ¢
“username”: “"Freddy”,
A — | “join date": "11/12/2013",
o Author Table “comantis’: 2,
T “body": "seriously? it's rubbish"
Relational Dawbuse approach ¥

1
Document store approach— %

"username™: “Stark",

"join date™: "19/e6/2011",

"commentid”: 3,

"body": "I don’t agree with the conclusion”

}

]

Whereas rclational databases chop up data, Document stores )
save documents as a single entity /¢

g‘lﬁi 2.11 Document Database

#79819 product iillassairedoyaiiiu Document 1wy

o MongoDB
o CouchDB

2.5.2.4. Graph Database

il

o v v o v W - o Yo o w o ¢ \
L‘IJ‘LIIF}‘a‘s‘]ﬁ‘i’)d’ﬂauuﬁwuﬂ?m‘ﬁufﬂaugﬂmem L‘ua\imﬂ‘L‘U%ﬂLﬂU?JaiJamemﬁﬁmu‘ﬁiSWJN U

&

TnegnazldnuluSesves

o Social Networking
o Scientific paper citation
o Capital asset cluster

o Direction in map
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lassasedoyauuu Graph asUsznauludae

o Node fia dayavie entity wils q fogratulu Social Network fie il
o Edge \lupuduiusszwing entity Touanseglugiuuuidu uae Tnadis 9 egie sueddl

7iAv1e w3e direction Bndaauanaiagy 2.12

#1889 product Ailllassasedoyaiiiu Graph 1wy
o Neodj
o QrientDB

Webshoplcustomer of ff Freddy
Stark

Jos
The Boss,

gﬂﬁ 2.12 Graph Database

2.5.3 MongoDB

\Uu database WU NoSQL fanils dsuvuouin lwileuty MySQL WU wids9 MongoDB

nBUBUALANA1997 NoSQL fauu1ed Afensisiusem wnwudiy back wiadliiod FadouTEn 10gen

@

Inc manefndiuignatuayuiemiloutu) iewnan product aglsimuiidy Open Source KUUAY

=

53N Ardlmudesedimilaite 1iqlunds Weauiivaunde wiewdsunuauls URRIIVENOE
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hignansavineialdan s Adiuguluiay uidmnduismdu Backup sgrstienfduleldintuasssly
nals aswlalivisnatuauy wanidledsTuitiuudiunsmesosin version community AN10BANLEY

Asmiifasmilounnidneih v Open Source ANsyRUMEBUBENT MySQL inendhuandey

ansesiiiunnuuansnefifio MongoDB lalldi3sudeunn Asvurniuidy database mavlaua
key iU value AviReulvaglsedadulalls widnsfuanansavihauiiiaususey waztdouludndule

NN database #1391 Tawda MongoDB o3 yamsiuenlisd

=

« \iudeyauuy Document - AemsiiuteyalusduuuiliBy Pattern wuuilaseadng (azlaiuuus
WUy MySQL lu table 9¥il field wane9 field) Insillassadanuuiadnuaznine luusas
record winilnldeen aesiinds aray Luumanefifnsy dudeaiu 1 record aunsaiuifiuuuy
array wanadinle liuusiumilou MySQL 1 record Mileudaasiy Array AlduasiRieviniy

o 5935UNIM Full Index - 9eAlun1s search mlﬂaﬁmmmmﬂwaua RUCFTRIVFITTRERY
(LSundnmima wse Lwogniund) uas search laan dayaly dauladls

095U MIVOIUIR W sesfumminnuming C sieduiusestu i tay USunautoya
WN Y @ IerwalaeegaTngs andadiindiinas

o vinguudrsediing - samsaissuutianuiusandn §seq wEad \unanegdhetuy
9 Ideesing Lidoedmaylsiuovues

o MASINTOYANINKEARNS - BETIVDNT Wumsiiudeyawuulassadhe & muunamaﬂmawam
LLammmlmmimaammawauaaaﬂml,aa

. Lu’ﬂfwaualmamm s MySOL wifinwdng aswudints query update agvilintsng
i lock Samgi update @31 MongoDB it fueetiy

o Bgugaddimsrianuls - mnsiEmsieumatesison wuudne daifinmsiaulugnue
wuule ifidanguindsivherqudndoumniiewdy script w1lAlae Laniufisuraiouiiae

. LﬂU‘UEJiJaﬂTJEJ’i”UU GridFS = Hussuunisifivld uuiiud Harddisk mnu*uammﬂuﬂ@u‘] ey
iaﬁuﬂmwumaamﬁuawimmﬁuaua%’

o duinisasunnuuazqualiuiivay - 7 service Awaned e duiivay BisSnvindouguantis

Ind@ia Taeu3dn 10gen, Inc wifuiuouinlaimsugdwmsunsusmsfmwuuyi

=]

=l el' A:ll o LY ] @ al = @ 7 1 2 s 1 as 1
Lgazam‘ﬁawmlmumauiﬂ NA® Performance naki1198%1197 NoSQL A8iuLas LANUNLIININ

' |
= =

MySQL un9 uagdeyadiivitinnnusiniede Lignpmedluszaunis ins1zd1 NosQL wanesiindas

U

AT TINING Lm'fﬁLﬂ?aqﬁulmala\immﬁu%aaﬂagwum8 saidsmeluiaeni
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2.6 Google Cloud Platform

s o

52U Cloud Tudlagtugniunldeuedraunsvats lidresduly iCloud, Hotmail, Gmail,

LY

Drive wazsaufls Google Cloud Platform wasgiia Aléinsirszuunarsunldwuionty usifuly

nguves Cloud Platform 1uies

|
¥ o s

Google Cloud Platform we GCP iuszuumsisunanesuiiliusnsdnuws Web Server i

8 1
o =

gnimunTulagniia feruannsalunmsiinssiuagianisdeya nameulavdnisinueesgsiale
\Wueged Fofivesuinis Google Cloud Platform Ae Tiidasiinisie Hardware 109, figquaszuulet
ARDA 24 Y., AN LTIYARAINTIUIUNISTHI LTSS LLaa:uanmnﬁé’aﬁu’%miﬁuaﬂéaaaanlﬂﬁﬂmﬂmalﬁ
vianldaru ldd9sifu compute Engine, Storage & Databases, Big Data, APl Platform and

Ecosystems, Machine Learning, Identity & Security LLaxg‘u g

’) Google Cloud Platform Q. ..Searct CONSOLE  } .
Producls Sohit el Prcthg i Boasmentation oPot Partoers m CONTACT SALES
PRODUCTS & SERVICES

Run your application using the same technology and tools used at Google

& R T FReE

{E} Compute > — Storage & Databases > e’ Networking >

Compute Engine Cloud Storage Virtual Private Cloud (VPC)

tom Faaina Plavd CO0 Plaid | and Aalanains

31J17i 2.13 Google Cloud Platform

] a 2 o E=) Ly E Y el i s =
dmiugaiaulaluuinig Google Cloud Platform ansaasinsvnasdldaulenintanduiasin

W3duau $300 uazludruresnsananldane Tuthagtiu Google Cloud Platform l#iinsusurasuann
WAnRunuTuLT Tudiuresu3nns Compute Engine, Container Engine, Cloud Dataproc uag

App Engine
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2.7 Infrared Sensor

L%uma3’@53%%’&5‘1@1@@LUéaﬁuwﬂLimLLazIwTrﬁ'ﬂmIaﬂ’Lﬁmiﬁ'mu TaelalaaiUauasdunsise
1 ai - 2 L { = d' =l oas 1 1 éy/ 1
Uaosaaudunsisauallwldlalansundudunsiisa WodingrusenInelalonia 2 Ildlalansely
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2.7.2 laloamUaquasdunsase
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| swas
B _‘ Debian GNU/Linux 9 (stretch) ity
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Machine type
Customize to select cores, memory and GPUs,

micro (1 shared.. ~ 0.6 GB memory Customize
 micro (1 shared vCPU) es with ug to 96 cores
0.6 GB memory, f1-micro

small (1 shared vCPU)
1.7 GB memory, g1-small

stance. Learn more

\@@nslia micro IWanaaautdvLTusIMchaa
( uuzth small 8 mSu node-red us:e:61 )

Boot disk
Select an image or snapshot to create a boot disk; or attach an existing disk

0S images Application images Custom images Snapshots Existing disks
—

Debian GNU/Linux B (jessie)
amd64 built on 20180611

Debian GNU/Linux 9 (stretch)
amdé4 built on 20180611

Cent0S 6

xB6_64 built on 20180611

Cent0S 7

xB6._64 built on 20180611

Core0S alpha 1814.0.0
amd64-usr published on 2018-06-20
Core0S beta 1800.2.0

amd64-usr published on 2018-06-20
Core0S stable 1745.7.0
emd64-usr published on 2018-06-14
Ubuntu 14.04 LTS

I 3 m:l:i‘:‘mlﬁswhonzmsumzl lﬁan ‘Ubuntu 16.04 LTS

Firewall
Add tags and firewall rules to allow specific network traffic from the Internet

v Allow HTTP traffic
v Allow HTTPS traffic

uavduisudanayedialk HTTP, HTTPS WUhWITUS:UU
niauaduudv PORT wa: Protocol 3ua awnsnasoldiumendo

g‘dﬁl 3.8 M5@519 VM Instance(@a)



3.4.2 YUABUNSANAY node-red

1.5ama NodeJs https://nodejs.org/en/download/

Downloads

Devinlead the Mode iz souree codear a pre-bulit irstaller far vour platform, and start developing today

Current
* ¥ 1]

e & L

Wi naorart Invtaller mar05 instwiler

source Cace

Windows Installer (.mesl)

Windows Bnary {.2ip)

macOS Instaflor (. plg|

macQs Binary | tarpz)

Lirux Binaries |80/ yh8)

Lirniy Biovmrios {SRMW) »

Laurre Code

3U7 3.9 ilasweg Node-RED

2.Uavin CMD uefafisignends
dm3U MAC/Linuxsudo npm install -g —unsafe-perm node-red

15U Windows npm install -g --unsafe-perm node-red

JU# 3.10 wih CMD



3, $uA1d4 node-red Tumth CMD

3U 3.1 Sudds Node-RED Tumth CMD

4. 11 uveus 1NN URL: http:/127.0.0.1:1880 Node-RED nwiaalaa1u
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3.4.3 14471 Node-RED
Node #5319 glfanday 3 Usuiam
1. Input adialviaInmuseuiies node fihdeyaith node-red
2. Function figavia24ns awnsedanstenavisnidn uaz v1oen

3. Output aziigalianuAdiudre thieyasenluuanina

laets1au15081n Node 3nnenselyfilduy Flow 1a4isn

3U7 3.12 n3a1n Node vu flow

AadefeUssand 1 fnansdeussianit 2 MvAeUsznnd 3 Taw Node Ussinm 1 uay 3
vmaammLsuwnaiﬂaunwu'l‘m'luh dnuseay 2LLﬂmam output MU input (anidwliufauisald

ﬂ?‘Lﬂ.ﬁLLa’) L‘EJJEI‘LI 884987N Node ‘VIL'U‘LJ input ‘VI‘UE]’J’] MQTT 171979 UURD LLﬂ?ﬂﬁﬂﬂ'ﬁ'}E}ﬁ”Laﬁlﬂ
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3Ui 3.13 seauiBuaves Node Ay Input ¥ MQTT

MSRaALUUTTLN

Server: faFn/fvun Server MQTT #5798 connect

Topic: Whielunisynay

QoS:  d@muAnud1Ag (nsdiiivaneq Node wsefuuivenudwion i)
Name: ¥ node fisnazasliiugunsal

s AP
NAFUUINNIATE Server LieIAT Server

Foimaitin noce > Add new matt-broker config node

% Name. MQTT-Node

Connection | Securty jr Mumm it
@ Sserver braker hivemq com Port 1883
& Enable secure (SSL/TLS) connection ‘I
Ngiert B, 1 cave vinivdbogieldo 1 | 6N i i
| OKeep alive time () 60 @ Use ciean session

# Use legacy MQTT 3.1 support

100 nodes use this config On all Niows

3Ui 3.14 Add new MQTT-Broker
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Name: ’U@ijmaﬁﬂLiqmaﬂﬂqikLamﬂUUﬂa?}aﬁL'ﬂ

Server: broker.hivemg.com Port: 1883 (l4fa1ulan)

** Port 1411 Node-RED 9z1ilu Port 197U Hardware d1uanngsidy 1883**

o < &
INUUNA Add LW@LWWﬂWﬁmQﬂq’Uaﬂﬁq

NNTUAY Topic 1Y 1ufan Test

- Lo A o = ] =l o ‘lyJ & as L] 2/ ﬂ’:: o 1 2/
Topic fia idevryaauiuluaIodeeqsy lnonsdFunazddsasdoanmindolunsdedoninundy
Wideliigaiu Jeazfeansiuls

Edit mqtt in node

Delele
v node properties

@ Server MQTT-Node

B Topic test

> node settings

3l 3.15 n1sdaeh MoTT
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81N output MILINAANYDIN Debug ANLEUIIN MQTT 191 Debug W&INM Deploy ymmuulmaa
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Plorm Buses bpdban

gﬂﬁ 3.16 N15U1 Output U Debug

3.4.4 YuRBUNSAARY MQTT Broker

Install MQTT Broker on Ubuntu

SududIn install mosquitto ua: mosquitto-clients uu Ubuntu Aagodu

sudo apt-get install mosquitto mosquitto-clients

awisonoasums subscribe Tddsadn

mosquitto_sub -h localhost -t test

msdodayaawnsarmidlosdmdo

mosquitto_pub -h localhost -t test -m "hello world"

2
as

JUM 3.17 dumeunsiiais MQTT Broker
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3.4.5 @314 flow 1u Node-RED
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31]171' 3.19 flow v timestamp node
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duTur9n ESP32 Tny Subscribe 910 MQTT Broker Anitlévgidiu string noglugduuuves
JSON 91011 1579814 JSON node ieutasAitiusndiu json uwda function node ssifinindudiidide
fiwmdolugviold andussuenduimumneavitiunn udaity $uil an Fodud 1en wWrluly JSON

format an#

—( | Number of product | — L 121.001:270Nest sl —— " son T e — PN
L . & .

=~ 127.0.0.1:27017test first

— TR =

Date
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8
2019-5-8

Number of product

Water

Coffee mlh -

Mama

Pepsi

2019-5-8
2019-5-8

w@MI\)MI\JMI’\JI\Ji\JI\JN

U 3.22 flow dudiufinas database , Wimgondwievesdudniiy 9 wnandluminguuy) Uss3a

MsImeduA(E1ge) nsmuanarudoududn@iayin)



47
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U, Misisenguayavisvusly database uduansaenunlumdiniu W template node

wlfowdva i tug

lprice4

Number  Select option

Name
e M § ST NN vy

Price

T E—

Ui 3.23 flow waesudualuguy) msssrdudians)

nsadudiunsendeyavuntiiu lnailleiinsidsuriavesduilugwinemuszdeannsen

Ten1sduimifiliiniswasuly mntudlenn save §o waz 5171 ve9dud wgniudeuly uavds

= v

seludluswian?l ESP32 lunandeitusgyinisuansgensvureduslsl TaalUununausimiy
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INSERT PRODUCTS

| save

delay 50ms =

Number

v

Number gelect option

B —

Product Name -

-~
|

f Y

?

10

Water: Out of stock in 12 day

Coffee

10

Coffee: Out of stock in 16 day

Mama

0

uniis

Mama: Out of stock in Oday

Ui 3.24 flow \findudh (Uw) MsLRvEuA(E1edhe) MHAMNNATIWINTUAM UL IU(E9)
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druudafeududivundiu line application Wedumnunguiedwauiusiou Tngazyiinis
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wanlaiviu 2 ufewdsdonuudasoulus tine application na import A3y

ESP32 MQTT(TEST)

v g 7 Nk N Status
—— ] {qu‘W fid,| ) | RS U -
slatus + Desd
l‘,’g}ﬁn“u
link
J Frum'2)
maqtt
,,;a‘! {'num 3} /_
hitp ;
websocket
fcp
- &

INPUT

v output

g‘dﬁ 3.27 75 Import flow

NTUIclipboard 910

https://drive.google.com/open?id=1fASphYU2cGkPOWh Rxdsly553hO7fQJVy

avld Aazld flow iavusly JUT9RUIN



3.4.6 RRALUUNITYINNIUVDUATDIR2E ESP32

1 = o G'J d o 1 = v L7 Qe o =Y IQI - =
luduves ESP32 5 9Rgumdasluas o minedudsaludd vieusuung WALNLLALAD

Wedmuedudluudy wINseUlUTEeT s wmedudmunsaveslsly aniy flow Tu

51

[ 3 ! o o ' ' as 174 | o o o v
node red 9¥MNISIAUATEY Database u,asmmmmimwma’lumamu WIDULIIADULUDOILIAINA DS

TUiRNEum

MoghalAneds -

void setup() {
// put your setup code here, to run once:
Serial.begin(115200);
pinMode(34,INPUT); //sensor infrared
Wire.begin(); //i2c pcf8574
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission();

delay(500);

setup_ wifi();
client.setServer(mqtt_server, 1883);

client.setCallback(callback);

ledcSetup(1, 50, TIMER_WIDTH); // channel 1, 50 Hz, 16-bit width

ledcAttachPin(32, 1); // GPIO 22 assigned to channel 1

ledcSetup(2, 50, TIMER_WIDTH); // channel 2, 50 Hz, 16-bit width

ledcAttachPin(33, 2); // GPIO 19 assigned to channel 2



/¥—mmmmee--CHECK PRODUCT STATUS & PRICE---meomerv

client.subscribe("/status");

client.subscribe("/price1");

client.subscribe("/price2");

client.subscribe("/price3");

client.subscribe("/priced");

client.publish("/rqprice”, "request price");
client.publish("/rgstatus", ‘request status");
xg = xQueueCreate(10, sizeof{uint16 t));
XTaskCreate( task1, "TaskOne", 4096, NULL, 1, NULL):;
}
void loop() {
// put your main code here, to run repeatedly:
if (Iclient.connected())
{
reconnect();

i

client.loop();
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Y a2 |16 V0] A— Y

for(int i = 0; i < 4; i++)
{
if (money >= price[i] && status[i] I= 0 ) {
//\ed[i]==GREEN

led = led | LED_G_ON[il

Jelse{

led = led & LED G_OFF{i;

}
Wire.beginTransmission(PCF8574 ADDRY); //0x20
Wire.write(led):

Wire.endTransmission();

e & x| @ VT | = A —

¥ PUSH BUTTONS memememceeeeeee X/

Wire.requestFrom(0x21, 1); // request 1 bytes from slave device 001

while (Wire.available()) { // slave may send less than requested



¢ = Wire.read(); // receive a byte as character
}
//Serial.println(c);
switch (c)
{
case 254:
sendproduct(0);
break;
case 253:
sendproduct(1);
break;
case 251}
Serial.printin("sendproduct chanel 3");
Serial.println(_status[2]);
Serial.printin(price[2]);
Serial.printin(money);
if (money >= price[2] && _status[2] 1= 0 ) {
Serial.printin("sendproduct");
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission():
delay(1000);
Serial.printin("change = ");
Serial.printin(money-price[2]);

money = 0;
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snprintf (msg, 75, "(\"num\":%ld}", 2);
Serial.print("Publish message: ");
Serial.println(msg);
client.publish("/id", msg);

client.publish("/rgstatus", "request status");

loop();

}
delay(300);
break;
case 247:
Serial.println("sendproduct chanel 4");
Serial.println(_status[3]);
Serial.println(price[3));
Serial.println(money);
if (money >= price[3] && _status[3] 1= 0 ) {
Serial.printin("sendproduct");
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission();
delay(1000);

Serial.printin("change = ");
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Serial.printin(money-price[3]);

money = (;

snprintf (msg, 75, "[\"num\":.%ld}", 3);
Serial.print("Publish message: ");
Serial.println(msg);
client.publish('/id", msg);
client.publish('/rgstatus", "request status"):
loop();
}
delay(300);
break;
case 12§
money +=10;
Serial.printin(money);
delay(300),
while(Wire.read()==128){delay(100):}
loop;
break;
default:
break;
}
s < V112 1501 (0] [

“*aUuduAnIANLIN*
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f/==mmmmmmme——Header-—-——---—-——- //

#include <WiFiMulti.h>
#include <PubSubClient.h>

#define MQTT_ID "ESP32424242"

const char®* ssid = "Kitirat";

const char* password = "89MXK5T7",

const char *mqtt_server = "35.247.190.221"

WiFiMulti WiFiMulti;

WiFiClient esp32Client;

PubSubClient client(esp32Client);

#include <Wire.h>

#include <ESP32_Servo.h>

#define TIMER WIDTH 16

#include "esp32-hal-ledc.h"



// address of PCF8574 IC

#define PCF8574_ ADDR (0x20)

//Servo myservo;

//int ADC_Max = 4096;

uint8_t money = 0, income = 0 ,c, led = 0x00;

uint8_t price(d] = {20,30,40,50} ;

uint8_t LED_G_ONI4] = {0x02,0x08,0x20,0x80},
LED_G_OFF[4] = {Oxfd,0xf7,0xdf,0x7f},
LED_R_ON[4] = {0x01,0x04,0x10,0x40},
LED_R OFF[4] = {Oxfe,0xfb,0xef,0xbf};

uint8 t status[4];

char msg[50];

/7 Header —//

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

//mypayload = 0 ;

Serial.print("Message arrived [");

Serial.print(topic);

Serial.print("] ");



for (int i = 0; i < length; i++)
{

mypayload[i] = (char)payload[i];

}
Serial.print(mypayload);

Serial.print(n();

if (stremp(topic,'/status")==0) {

for (inti=0;i<4;i++)
{
Serial.print{(char)payloadli]);

if(payload(i] == '0' }/AUalviung

_status[i] = 0;
led = led | LED_R_ONI[il;

//cancel_ch(i),



else {

_status[il = 1;
//use_ch(i);

led = led & LED R OFF[iJ;//AUnlWuna

Serial.print(_status[0]);

Serial.print(_status[1]);

Serial.print(_status[2));

Serial.println(_status[3]);

Wire beginTransmission(PCF8574_ADDR); //0x20
Wire.write(led);

Wire.endTransmission();

Serial.print(n();

memset(mypayload, 0, sizeof mypayload);

if (strcmpl(topic,"/price1")==0) {
price[0] = strtol(mypayload,NULL,10);

Serial.printn(price[0]);



memset(mypayload, 0, sizeof mypayload);

if (strempl(topic,"/price2")==0) {
price[1] = strtol(mypayload,NULL,10);
Serial.println(price[1]);

memset(mypayload, 0, sizeof mypayload);

if (stremp(topic,"/price3")==0) {
price(2] = strtol(mypayload,NULL,10);
Serial.printin(price[2]);

memset(mypayload, 0, sizeof mypayload);

if (strcmp(topic,"/priced")==0) {
price[3] = strtol(mypayload,NULL,10);
Serial.printin(price[3));

memset(mypayload, 0, sizeof mypayload);



xQueueHandle xq; // GLOBAL QUEUE OBJECT
void setup() {
// put your setup code here, to run once:
Serial.begin(115200);
pinMode(34,INPUT); //sensor infrared
Wire.begin(); //i2c pcf8574
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission();

delay(500);

setup_wifi();

client.setServer(mgtt_server, 1883);

client.setCallback(callback);

ledcSetup(1, 50, TIMER_WIDTH); // channel 1, 50 Hz, 16-bit width



ledcAttachPin(32, 1); // GPIO 22 assigned to channel 1

ledcSetup(2, 50, TIMER_WIDTH); // channel 2, 50 Hz, 16-bit width
ledcAttachPin(33, 2); // GPIO 19 assigned to channel 2
[*emmmmememnee-CHECK PRODUCT STATUS & PRICE-—-ememmmememnv */

client.subscribe("/status");

client.subscribe("/price1");

client.subscribe("/price2");

client.subscribe("/price3");

client.subscribe("/priced");

i — CHECK PRODUCT STATUS—~-----———-*/

mon

client.publish("/rqprice”, "request price");
client.publish("/rgstatus”, "request status");
xq = xQueueCreate(10, sizeof(uint16 1))

xTaskCreate( taskl, "TaskOne", 4096, NULL, 1, NULL);



void sendproduct(int num)

if (money >= price[num] && _status[num] != 0 ) {
Serial.println("sendproduct");
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission();
iflnum == 0){

ledcWrite(hum+1, 1638); // sweep servo 1

telse{

ledcWrite(num+1, 7864); /1 sweep servo 1

//myservo.write(0); // dseluarunu servo L“C’Juguﬁﬁaamﬂuﬁw 0-179 84A"
delay(1000);

while(digitalRead(34)== 1){Serial.println("wait digitalRead(34)== 0");}
while(digitalRead(34)== 0)}{Serial.printin("wait digitalRead(34)== 1");}
Serial.printin("confirm "),

iflnum == 0){

ledcWrite(num+1, 7864); // sweep servo 1



lelse!

ledcWrite(num+1, 1638); // sweep servo 1

//myservo.write(180); // dsrnlumauan servo uyniidesnislugag 0-179 asm

delay(1000);

Serial.println("change = ");
Serial.printin(money-price[num]);

money = 0;

snprintf (msg, 75, "(\"num\":9ld}", num);
Serial.print("Publish message: ");
Serial.printn(msg);

client.publish("/id", msg);

client.publish("/rgstatus", "request status");

delay(300);



loop();

void setup_wifi()
{
delay(10);
// We start by connecting to a WiFi network
Serial.println();
Serial.print("Connecting to ");

Serial.println(ssid);

WiFiMulti.addAP(ssid, password);

delay(500);

while (WiFiMulti.run() != WL_CONNECTED)

{
delay(500);

Serial.print(".");



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

Serial.println(WiFi.localIP());

void reconnect()

// Loop until we're reconnected

while (Iclient.connected())

Serial.print("Attempting MQTT connection...");
// Attempt to connect
if (client.connect(MQTT ID, "kitirat", "kitirat"))
{

Serial.printin("connected”);

// ... and resubscribe

/*-emememeeiCHECK PRODUCT STATUS & PRICE---wmrmeeeeee ¥/

client.subscribe("/status");



client.subscribe("/price1");
client.subscribe("/price2");
client.subscribe("/price3");

client.subscribe("/priced");

/¥ —emmemeee-CHECK PRODUCT STATUS--memmmeemv

else

Serial.print("failed, rc=");
Serial.print(client.state());
Serial.println(" try again in 2 seconds");
// Wait 2 seconds before retrying

delay(2000);

void task1(void *p) {

while (1)



/* code */

vTaskDelete(NULL);

void loop() {

// put your main code here, to run repeatedly:

if (Iclient.connected())

reconnect();

client.loop();

Yo I ¢ ) 0] &\ C—— */

for(inti = 0; i< &; i++)



if (money >= price[i] && _status[i] 1= 0 ) {
//\ed[i]==GREEN

led = led | LED_G_ONI[i];

telsef

led = led & LED G_OFF(i;

Wire.beginTransmission(PCF8574_ADDR); //0x20
Wire.write(led);

Wire.endTransmission();

- CHECK MQNEY -~ S ¥/

/* PUSH BUTTONS——msememmemee®/

Wire.requestFrom(0x21, 1);  // request 1 bytes from slave device 001

while (Wire available()) { // slave may send less than requested



¢ = Wire.read(); // receive a byte as character

//Serial.println(c);

switch (c)

case 254:
sendproduct(0);
break;
case 253:
sendproduct(1);
break;
case 251:
Serial.printin("sendproduct chanel 3");
Serial.println(_status[2]);
Serial.printin(pricel2]);
Serial.printin(money);
if (money >= price[2] && status[2] != 0 ) {
Serial.print(n("sendproduct");
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);

Wire.endTransmission();



delay(1000);
Serial.println("change = ");
Serial.printin(money-price[2));

money = 0;

snprintf (msg, 75, "0\"num\":%d}", 2);
Serial.print("Publish message: ");
Serial.printn(msg);
client.publish(*/id", msg);

client.publish("/rgstatus’, "request status”);

loop();

delay(300);
break;
case 247:
Serial.printin("sendproduct chanel 4");
Serial.printin(_status[3]);

Serial.println(price[3]);



Serial.printin(money);

if (money >= price[3] & _status[3] I= 0 ) {
Serial.print(n("sendproduct");
Wire.beginTransmission(0x20); //0x20
Wire.write(0x00);
Wire.endTransmission();
delay(1000);
Serial.println("change = ");
Serial.printin(money-price[3]);

money = 0;

snprintf (msg, 75, "(\'"num\":9%ld}", 3);
Serial.print("Publish message: ");
Serial.printin(msg);
client.publish("/id", msg);

client.publish("/rgstatus”, "request status");

loop();



delay(300);
break;

case 127:
money +=10;
Serial.println(money);
delay(300);
while(Wire.read()==128){delay(100);}
loop;
break;

default:

break;

/* PUSH BUTTONS———memacne ¥




Futaba

"J" Connector

| White (Signal)

Control System:
Required Pulse:

Operating Voltage:

Operating Temperature
Range:

Operating Speed (4.8V):
Jperating Speed (6.0V):

stall Torque (4.8V):
stall Torque (6.0V):

Jperating Angle:
360 Modifiable:

..S3003 FUTABA SERVO...

+Pulse Width Control 1520usec
Neutral

3-5 Volt Peak to Peak Square
Wave

4.8-6.0 Volts

-20 to +60 Degree C

0.23sec/60 degrees at no load
0.19sec/60 degrees at no load
44 oz/in. (3.2kg.cm)

56.8 oz/in. (4.1kg.cm)

45 Deg. one side pulse traveling
400usec

Yes

Current Drain (4.8V): 7.2mA/idle

Current Drain (6.0V): 8mA/idle
Counter Clockwise/Pulse Traveling 1520-

Direction: 1900usec

Motor Type: 3 Pole Ferrite

Potentiometer Drive: Indirect Drive

Bearing Type: Plastic Bearing

Gear Type: All Nylon Gears

Connector Wire 12"

Length::

Dimensions: 1.6" x 0.8"x 1.4" (41 x 20 x 36mm)

Weight: 1.30z. (37.29)





