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2.1 walulad Internet of Things (IoT)
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2.5 Relay 5V 1 Chanel
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g‘d‘ﬁ 2.4 Relay 5V 1 Chanel

(i : bit.ly/38UtLKd)

2.6 vasaliuan (Perfboard)
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thanldnauny iafuseruszuuieietisualdasuvudiaflagldnisdseduanudivglugiing
RF uazadudunsisalumsivuazdadoyaseninanonfiamesuiaziadeaiiun1aeina ngqiung
Ay WiedAsead1dug TneusiAainanudeinsvesnisiiuauazuenain Jussuuiaiagels
mefdTinuaiRnrsounquynegaviloutussuuuauldme uaridfyffensisulideddas v
Tinsiadeuihonsldauildlasazen limioussuuuaunuildmeiidoddina uaznsamulu

A5USUUREU ALAUINISIEIULATDIABUNLADS
2.7.1 gUwuuMsivausavassTuuLATagl3ane
1. Peer-to-Peer (Ad-hoc mode)

< = ' 1 1 a a 3 4‘
Wunisideusianuulasewnglngnsasendng LAs 0anauiLnesLaeLAs 84
a s ! 2 Z.JI I ! a v o ¥ Y a = d‘
ABNTIILADIUAAZIATEIN FETANUWINTIBNAY a3150YIL Yosnwedld wazvelduinisnIesdy
16 FemngdmsuinldnuiieogaUszasdaniu ausnga viefnndldlasdiradfloliilaseasng
NugIuNagIessu fegrau Tuauduszyn nsuseyundausnaniun wniaddlnimalunsessu
S¥UU loT
2. Client/Server (Infrastructure mode)
syuuLAs 0Uwlianguuy Client / server 3o Infrastructure mode 18u

anwaen1ssudteyalneade Access Point (AP) n3ai58n31 “Hot spot” vimividuasniu

Wawsaseninsruuasetiswuuldaneiuaies peuiamesaniie (Client) Insaznseanedyyiu

a ~ Ly |

a o & o = = a I O T & A
AawIngite Su-deleyaidusmillagseu inTesneuiimeifieglusmives AP agnateilu aedny
! = v v A = a s a ! [ A a - - a
nAuAeIiuiui lngiasesneuiiames azaunsafnsieny vsednreiu Server lilauaniUdsuuay
Aumteyale lngdosinson 1y AP iy @9 AP 1 9a anunsaliuinisiaTesgninglafia 15-50
gunsal vauAsedgni1e munzdmiunisinluvenemIevievseldsiuiussuuasetiewuuldany
WA Tueeniln, Hesayn vivelurasuseyy Weliiuusgansanlunsinulaunniu
3. Multiple access points and roaming

Toenalundl N9 ousody1arrI 193 89ADNNILADS AU AP U84

wievnglimeareglusmiuszunas 150 lns n1gluenans uaz 300 WAT NUBNBIANT MINAAUT

1%
a v v a v

NAAAIHVUIANTIG 11N WU AR9AUAT VTN eluamInends auudu Agaelinsiiuganis

(%
Y

Anms AP Tsiunndu wielinissudsdyanaluusnaveaesetisaunivg Wuldegrnseunguinia



4. Use of an Extension Point
~ Al % Aa o =~ ' Y =~ v
ﬂimVlIﬂiﬂﬂi’N’UENﬁﬂ’]u‘VlG]@Gl\‘iLﬂS@‘U’]EJLLUUI??I’]EJ&J{jQJM’]E;le]EJﬂLL'UUiB‘UU

919914 Extension Points NiinauaudRmilouriu AP ualisewnAalituinietiglane {Wudiuild

1o

wadnlunsSudsdygu

5. The Use of Directional Antennas

seuunauliasuuuiifunuuldianenmalunissudsdyausyningensi

agineiu lnensinasaneIniaiusarenns iedsasTudyaausenineu

2.8 nuszuuuianisuaunsasn (Android operating system)
sruUUfURnIsueuAIaEs (Android OS) Wusyuudjifnisuuilede lusfingnesnuuuun
dwiugunsalnldeeduda 1wy annsalny wazuiuidansuiiunes Jaguuldunsludigunsainane

giamszifuszuuuiiRnisuuu OpenSource waznsfiluszuuyfifinisuuu OpenSource il

} %4

TUpfAR19INNNNE U ITUSENNeITeItunIsHanlnsAnNTofaaIansaM AN I§Ius U

SestaimunvekaunsasataUndndu Ludialginelunislidau wasduldfduaunsallvie 7

Y Y v

NARDNUT LHP91NINITIINAUNES LazdaUalRawauIa1u1sawd lanLUalAnLaUATRUR LADE N

Y

a = A a L4 c Y Y] I 94 ¢ & o [ Y Y v o
RG] lII‘UiLLﬂilI‘VIL‘IJﬂLNEJ"U@W‘VILL'J59]‘1«!@U‘U1ULL°V1@Q“U@Nﬂﬁ@@ubLGULUUQWU’JUSJ’m VI’]ELWEUJW%JU’W'HJ'WE’IUW

garviwsauatuin@nwinayimuluweundindulmig iaeusuiuanudesnisvesldau

Y
a =

InséniiiofoseuuUfURNISwoUNTREA AREITY
lngannsalwuildszuuuuinisuaunseenaIaiusnvadlanfe 7T Asu 2193 mneLlied

[

W.A. 2550 HlAsaasnalun1svineu eail
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https://th.wikipedia.org/wiki/%E0%B8%88%E0%B8%AD%E0%B8%AA%E0%B8%B1%E0%B8%A1%E0%B8%9C%E0%B8%B1%E0%B8%AA
https://th.wikipedia.org/wiki/%E0%B8%AA%E0%B8%A1%E0%B8%B2%E0%B8%A3%E0%B9%8C%E0%B8%95%E0%B9%82%E0%B8%9F%E0%B8%99
https://th.wikipedia.org/wiki/%E0%B9%81%E0%B8%97%E0%B9%87%E0%B8%9A%E0%B9%80%E0%B8%A5%E0%B9%87%E0%B8%95%E0%B8%84%E0%B8%AD%E0%B8%A1%E0%B8%9E%E0%B8%B4%E0%B8%A7%E0%B9%80%E0%B8%95%E0%B8%AD%E0%B8%A3%E0%B9%8C
https://th.wikipedia.org/wiki/%E0%B9%80%E0%B8%AD%E0%B8%8A%E0%B8%97%E0%B8%B5%E0%B8%8B%E0%B8%B5_%E0%B8%94%E0%B8%A3%E0%B8%B5%E0%B8%A1

Applications

Home

—

EE

Application framework

Phone l [ Browser ]

—

Display driver

Camera driver

Activity Window Content Wiew
manager manager providers systam
Package Telephony Resaurce Location Notification
manager manager manager manager manager
Libraries Android runtime
Surface Media Core
manager framework SQLite libraries
l OpenGL | ES ] [ FreeType ] l WebKit l Dﬂ:a'tr"’i'::a'
l SGL l [ S5L ] l libe I
Linux kernel

Flash memary
driver

Binder (IFC)
driver

Power
managerm

| Audio

ent

35U 2.6 Application Framework 8335 UUUfUANSuaUATOA

nlassadevesssuuliRnisueaunsesn (Android operating system) asdainalainingg

wuseanunuding Alenudeaniiesiu lnedruvuanzludmigldnwinisiaselaensaife

<

3

LY

druvasennaindy antdunszarnuandussdusznoudus muainu wazgaiigaziudiui

U Y

Ansiariugunsallagru Linux Kernel lassasnsvasuounsosn amsaasuieidudiug 1ol

(%
o

1) FuweUnalATY (Application)

[ '
v a 1

Fuilaziduduiiegduugavedlasasisanrtnenssuueunsess dadudiuveanaunandun

Y 9

W w1y weUndiadusu/dsduwd, SMS, Ufiiu, waud, Liuusriwes, sederfnme

Judu Ineweundindurzeglugunuuvedid apk nevnluuwaazedlulaisaves data/app

(%
o

2) FunsUnaLAtuInNsILIsA (Application Framework Layer)
luguilagaugelviniauaiunsansentdan Ineriu APl (Application Programming

Interface) Feounsounltavaniuuliiiioanauggoulunisldnuleunaiatu components Taglu

FUTUTENDUMBLDNNALATUNSUISA

[

fail
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- View System Lﬂuﬁ’mﬁiﬂuﬂWim‘u@mmiv‘hmuﬁm%’umia%ﬁqLL@UWELﬂ%’u Wi lists,
grids, text boxes, buttons Wiy embeddable web browser

- Location Manager Liughuiidnnisifgaiusumisvesgunsainnmindoud

- Content Provider Wudniildmuaunisiidsdoyaiifinsldamsamiu (Share data)
sewinaueUndiaduiiunnsnefiu 19y deyadFnde (Contact)

- Resource Manager ugndidanisdoyasiisg lallvdruvedlanlusunsy wu suam,
localized strings, layout %Q%@gﬂﬂ@ﬁﬂ%@% res/

- Notification Manager ugiufirauaudlaus (Event) sieq Auansuuuauaniue (Status
bar) wiu lunsdiilésudonny vieaelilésu waznsudafowduy

- Activity Manager {uduniuau Life Cycle vauaunaindu

3) flaus3 (Library)

uaunseedlimununguuadlaunisine fddyuazianuindueliunnmne wesie
awazanlifutniaw wavdesensiaulusunsy Tnedegwedlaus3addau

- System C library L‘fJ‘LlﬂEjSJSUEJx‘llﬁ‘UﬁﬁiJ’]Glii?ﬂﬁ@@jUUﬁﬂﬁﬁﬂ%E]\‘iﬂ’]‘m C lausn3 (libo)
d1115U embedded system ﬁﬁ‘ﬁugmmmﬂ Linux

- Media Libraries \Jungunisyineusiaffiiie 1w MPEGE, H.264, MP3, AAC, AMR, JPG, uay
PNG

- Surface Manager 1Jungumsinnisguuuuntiiae n1331aviee 20/3D library 1lungu
YRINTIWNLUY 2 TR %39 SGL (Scalable Graphics Library) kagiiuu 3 315 %50 OpenGL

- Free Type 1Junguvasdnuuy (Bitmap) uazamas (Vector) d1munsisunasnn

- SQLite Wunduvesgiudoya Insthiauansnsoligudoyaiifuieyaueundindusingg

- Browser Engine Llungurasnisuanmauiivius iigoslasoguuitugiures Webkit ay
HdnwzAa8iU Google Chrome

o {

dusunisenldusUndmdusiieg Tudulaun3 agldanuisasenldueunainduluduasla
lngagaaasenldueundintulutungniuviniudasannsaenldld venanilutulaussi weu
asondwUndudugesisonin weunsosn Runtime @9avUsynaulunie 2 d1u e Dalvik VM

(Virtual Machine) waz Core Java Library
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¥ '
=1

- Dalvik VM (Virtual Machine) dutlgnideunisniu Java ieldiamgnisldauly
gunsalinfoud Dalvik VMIzuansi1931n Java VM (Virtual Machine) #ie Dalvik VM g 3ulvld .dex 1
Aodllnaunanlug .class wag jar lngdl tool 149731 dx Futhalunisiudnrana Java Matilng .dex
= v W 1Y) ¢ A .:4' i A v Y o 5
sgdlaunngiindauazimunzaniugunsalindouiiuinnin .class iiedeenisldndsuainiunmes
1 IS a a
ag iU AvEnIng R
- Core Java Library d@huilhfulausi3unsgiu uanfianuuansng

(%
U

4) gudyndiaasiua (Linux Kernel)

[ (% [
& v Y Y

sTuLLeUATDERtUY nadsULNus WYDITTUUURTANS Linux Ingluduilasdfeddunis
Meunaeq dau wilagdiuninudazii sadestusdauslanenss 1wy 115TANIIEIEANT
(Memory Management), N153AN15LNS L& (Process Management), 15 G ounoiaseuny
(Networking) tJusiu

dnfidusnundnvieinasiua (Kermel) Tesuaunsassifu Aruaseinewmesiuaves Linux 3
HuszuuufRnisiiadistae Linus Torvalds Tudl a.a. 1991 daqtiuisianmsany Linux loluynda
YNDEN Fusinidesioluauda Super Computer

d1ue9 Linux trosiuatagyimingitdu Hardware Abstraction Layer nanideidudanans

2
(5]

FEUINBITARITHATHONTWISTN0Y AT ULY KAy NI UTMITIANIINSNEINTFE ] VDIUAT DI LU

Y

N359AN51UIBANTT NITANITINSIYE “1a7 guangunsalanuisa “wesn” wouasesnlluiuuy
g1iamIsuuUaee talnatldsundasliudiuues Linux inasiua
dldietio wingUnsaluounsesnazliviuindl Linux eglua3es wazuoUundladuiisimun

awluileFenluds Linux lnanse wilugnugdnimunsdndudesiuding Linux oy 1esainlusunsy

Y

Utility unedafikaunsess SDK w3susnlvaginsaniu Linux lugunsaluaunsees i lUsunsu ADB

(% '
&Y A

nhelsnsenldmdaiedinassuulndveanios ginsiwaniuegluvaeiuuazaus Ia
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2.8.1 dauusznauvauaunaAtu

1) Activity Ao @auaeenin User Interface »ilantnususunsoun d95auluauionig
Ian156199) Aeluminiug sendrsdldnuiudieundindy Wy n1saIuAl Button %38 View 6
091U User Interface 7 lannuunlilu Activity Ing User Interface 11 wtinlnsean, nuiiuans
& ¢ v . a
Auled, niuans Contact List Lagdue)

2) Service Ardrunsvhnunluiininaeidasedugldeu Service Wuazinaueyly
d7uve4 Background 1 TUsunsuauwasingg Avzlintvenfnnedugldeu Aodiues Activities

A v o & 9 ' ¢ < ' Py ° . ) ]

wazdlerldidonnasaiaudinaau dmasizgniaulaelinnsyiauiuy Services nanangling
Back %150 Home %i198v8diA3adauwnad Activities N9zgnuiuly uludiuues Services Aiauinas
gj @ v 1 |
Hundensaunassely

3) Broadcast receiver Anau#19¢5UL01 Broadcast #1494 11711974 %3984 Broadcast

[
1

"usolu n15 Broadcast AMnfldulve)aziJuvesseuuiesfyinnis Broadcast 11 Ly WalATeegn
59l n3adn15lnId WSeln1uTaAINN USTIUILKUA MBI aNa G1HmAN1ala19Y Wanil
a X < ° | % o v % v oms T 1 ~
AU 5EUUNYIINISEN Broadcast lUlndlaenaiu waginlulusunsuisidesnisinasieg fseuy
Broadcast Wuunl91u 131Aagas19 Broadcast receivers dunazdunisuedeyaluvinnu wie
UBNAINTUAIEIUNT0AT Broadcast Nas190ULL0e NuaNNTteNATz UL A naunttazdelulane
4) Content Provider 1Juduvaanisdanisdeyaniag Agnuasiulussuu Wiideya
Huazegilnuinuaslulndvesszuu Tughudeyaiegluszuu wiesnludeyangninuliluiv uas

aunsafiazun lutayan1equula 61 Content providers Wulwans endiagrayy lusyuuves

v
v = =3 = A

LOUATBYA WuILH Content providers MWiulatnagfinilefie Content providers WiodnN15Uaya

Y

'
=

Y8518 3 alulnsdndd Ml eliueundinduisndeud uldnudeyadnailariu Content
provider W wana1nil Content provider N§vausadanistayailulevinnisuysly wilulusunsy

N SRIGNGRRRE
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Single screen of a Ul

Activities / Each activity is completely isolated from each other

\\ Different app can invoke activity of another app, if permitted

Runs in background

Perform long running operation

( _,Abplication Componenfs

; Services

Perform remote processes

\ No user interface
5 Shared set of application data
@ Content providers —
\_ Filesystem, SQLlite, web etc
Used for alerts

@ Broadcast receivers / Can use status bar for notification

No user interface

JUN 2.7 dudsznauvesuauniiady

(i - https://bit.ly/2yzyuor)

2.9 Arduino IDE

g% Arduino IDE 1dugeliuasi ltluniswaulusunsudmivuesa Arduino fe
A (C/C++) B sludamonvinasiiindesile (Tools) TWldaruiiduis Editor drnsuideuyadds
TUsunsu, 1u Compiler dwiuudasynardaniwdiduniviaios uagifu Programmer d1vy
TUsunsugadida nviedssadluslilasroulnsaaedsauisiivg g Serial Monitor d13ug
e NS N34 oansuTaY L wagd drdgannsafnd sldusudussuufURnisveed e
Aoufnasldvia Window, Mac OS uag Linux deidurensiuasfisimnuannsngadniuldluns

W lUsunsudnsululasraulnsaiass wazasAINmAoNIsigIIu

ARDUINO

31]1'7; 2.8 Logo Arduino
(flan - bit.ly/2Wo8KVw)
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2.10 Android Studio

Android Studio tJu IDE Tool 210 Google liNmuiuaundindulounsasnlagianiy laeil
WARBUFUIN1N Intelli) IDEA findnefun1svienuues Eclipse IDE wag Android ADT Plugin g
oo Uszasd vee Android Studio Aor 8an1sWauILAS Bl e IDE Iaru1saaun

Yy v
= a a =® v v

LOUNAATULUTEUVU UANSKBUATREA ITHUIEANTAMUINTY 1199 1UNIT00NWUY GUI A8l

1 o

#131150 Preview fauaundiatuluyunosnuannsiuuuaininliuuwsiaesu vilideseaniseanuuy

9

ANUNTONAADILAAINALDUNALATUN ANEIN U bR YT UTLae il A 99NN NAda UL UNALAT UUY

Emulator 8u9 saumsdaudladiuusdludewesanusives Emulator iulgmivegluagiu
2.10.1 ananwaendAy

1) insesiounlulAndaaiesisessunsideulanduas MaUisulassainalan wagns

AATIZALAR

2) Instant Run ¥glisaunisiily n15as1e waznisiSenldisivulaedinisiasuniag

Thauaznsnennsiudumeundintuiinueglugunsaimislusunsudiaedliog1ssinga

3) TUSUNTNT1A9LBUATREATITIALS LA NS aUMETLABSA199 WioNAIATITTAAIILS

ialow anmgiivanden wsesinAnunduresauINLIWAN uaziueeue

4) s935uneunsoEnv nunannasy: InsAnviuazuiuidauounsoss, Android Wear,

Android Auto ey Android TV

5) SYUVATIUUY Gradle NEANgUIisyUUaTIUUUSNLLITR NM5TANIINI591989 wazns

Mrua1dan APK iuTuusale
6) landusagudieaieiinesiluveseundindy

7) in3edlaunlunisesnuuuiianysainiausesiun1sualunisesniuualgn1saIn 11

WAL UARULUUNBNNTAS 19 UNRLAT U EAe

8) f1dnNT1IN1s0RNLULYREAlMId M UNIToRNRUUANLATIT I kasdudouluyuues
wrumdulinakaziunsUTuUTIUsEanE am (Fanunsaldlanuuing luauiis Android API

S¥AU 9)

9) 1A399%8 Lint #MSURRMIUUTEANT AN AMUAINITOIUNNTITIU AN AUla iU

so 1 = v a o
nosTueg waztamdug lulAnveseundndu
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10) 5995uN1suAbalAn C/C++ waznisudladounnsasiidu LLDB wiielauasis

parUsznau NI Tukeundndulaognasins)

11) msadvayuluszuud1vsu Firebase SDK, Firebase Test Lab, n153avina vl

WaUNALATUVDY Firebase Wag Google Cloud Platform

12) #7319 APK tlensaaaeuliionized APK agvilvinaudiladndiuvesuuinves

LHALADULNLLUA

13) Espresso Test Recorder (Lu@1) Liaas19n1svnaay Ul aaen1studinnisianauiu

weundindu wazliodnaduldanagau Ul

14) Layout Inspector L an519d UL uNaIbkunmAulivesutoiuoUndinduve

Seunly

15) Tusunsunilutaunnsas GPU (udn) i et uiinanTuveddids OpenGL ES lu

gunIal wauAsewn waeying1lu Android Studio enlulwseyt

2.11 MQTTBox
-ﬂ' v v v L3 4 = < = 1
Weannglelagdu 1oT dndannumanisitgunsal 1oT gfodiawndn $1A19N WUALADIBY
Ty @unsaviauvuasedieiddediia ldnsneinsuwaieviodesfigaiai azdulule
A8 Super Requirement uunswensidegatednin Jwhliiinlusinaealunisdearswuulnii
gnesnuwuunibiiianumansaufiazdrluldiugunsal Sensor vuandvuieUszuIanavuInan

A | Q{' % Y <'> a fa d'o v
vupseviefnseunqulussuzlng Tdndsnuiuasivuunishdina

s MQTTBox

Ul 2.9 Logo MQTTBox

(i - https://bit.ly/2yzyuor)

MQTT (Message Queuing Telemetry Transport) LﬁuiﬂiimﬂaaﬁgﬂaaﬂLLUUNﬂiﬁﬁ%u’lﬂLﬁﬂ

AmSUN1989a@15UU M2M ( Machine to Machine ) Ingfanfina1niAnsain IBM wag Eurotech
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Tu¥ 1999 wieunluldluszuu SCADA (Supervisory Control and Data Acquisition) d1%suideuse
viedsunsfuvuaiededlifanuaivsegradumesidnnuion noudiezgauiaianateidy
Open Standard 1u¥ 2014 Tag OASIS MQTT tduaa1tnenssuwuy Client/Server &3 Topology

WUU Hub-and-Spoke 1mg Sensor Yatensazyiutniidu Client §9vinnisasiadeunsuuu TCP

Aad o o A

LUg Server Nfi% 0138n8nT 931Broker Fadiniviiduialiouviodsdoyalunisiuds Message

581319 Client Mul@sta Publisher wag Subscriber

Client - 31889 Publisher %38 Subscriber ﬁL%@Nﬁ@LLUUi’J&JQNEﬂUQJ& Broker #4@13150
Fousrsldiauuy Persistent fivinnsadne Session Asl3iUnnasnnaniiofinsoiy Broker Fansefy
Frufu Client Mdousowuy Transient @9 Broker ldanunsafnmuaaiugld

Broker — 11 Software 7 i 13Ut aAUR anunTi Laa1n Publisher wd5 9d as oy
% Subscriber s Topic 71 Client 1vinn1s Subscribe 13

Topic — 1 uwilaw Address #38 Endpoint Ut Broker i Client 1101544 o ouii o3 uds

YOANUTLAINNUY

Publisher e« Subscriber Subscribed to "Topic 1"

Broker
& 5 AN
Publisher Toplkc“{‘ Subscriber Subscribed to "Topic 2"
Topic 2
BN
Publisher Subscriber Subscribed to "Topic 1"

sUfl 2.10 M3vihaues MQTT

(‘ﬁm . http://www.adslthailand.com/post/mqtt-coap-comparison-iot-protocol)

MQTT (JuwmilouaiUavaswenyiuasisl AP lsiAdlunsifesse Client irfaeiu Jlal
awnsaldidudanansdlunisimiiuuagnszatedaya (Store-and-Forward) i ousywly
YUV MoM (Message Oriented Middleware) fivimiiitlunisdanisirlunmsnszaedeyalussuu
fixesn1saruuud efeuasddenrudiuiunin deduiednisi MQTT luuseynefld

21U MoM 19U RabbitMQ 38 Redis wivalianunsaltaulaognafiuse@nsanludanidive
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https://www.oasis-open.org/committees/tc_home.php?wg_abbrev=mqtt
http://www.adslthailand.com/post/mqtt-coap-comparison-iot-protocol

fofife MQTT AemngumsthlUldfuszuuaanAfliEnmsuuunuguinszgnesnuuy
Tmngiun1snsEaedayalkuy Many-to-Many Freghaoundnduiivn MQTT Tuldethaunsnane
Asanillaiviu loT Platform Aiflegluiosnataunning usideuntiil 1oT Platform agifinduunagig
wnane MOTT Aldfigaidieddaenisgninlulday Facebook Messenger faewwniiiasdavinliu
fdensendeslunisliuinislegdudiu oT vunanad Snvsdaduinsdy Network Engineer 10
feiesanguniaiannsariinisadne Session uanidsudeyasuldlaglhidosiinisdedn NAT
T une Snvanimunannsailuldfusniu TLS/SsL ierfiunnudasndelunisiudsdoya

usl MQTT azgnoenuuuanbifivuindn wifdsideidedmivgunsalfidninensdiin
1199970 Client yjndafassesiu TCP uagynsaiisnisideusionu Broker linasaiian dse1aiin

aymlomnegluasevenliades

2.12 XAMPP
XAMPP 1T ulUsunsua 19 a1msus1an s 09aaufi1tnosvaas1 v vinauludnuuz e
Webserver Wialtdnsunaasuansud ulad vsenoundinduluinissnsufinmesvaasineflides

A I U oa § & 1Y a 1 v 1 1 a 3
L?J@MG]@ﬂUE]ULG]@iLUWI@EJIMG]E]QL&‘U?HI“UT\]']EI NS EANEIRIANPIIIN

a &

XAMPP azsnn5aunvu PHP Faduniwidinsunaunivieunainduiidundey, MySQL
i ugiudoya, Apache 7 vinnin9 10w Webserver 8n91a8u1nsauiy OpenSSL uay
. A a v a o a v A 1 LY v [y v
phpMyAdmin MJuszuuuImsguteyaniawilag PHP iiveldideuseludgiuteya seesunsly
Nuiugudoyaniagegs MySQL wag SQLite usu lag XAMPP aganeldluaug1mnvas General

Public License (GNU)

XAMPP

gﬂﬁ 2.11 1Usunsu XAMPP Apache web server

(#i1 + https://bit.ly/32Gmwin)

2.13 MySQL

@ 1% I

MySQL 1lulusunsuszuuinnisgiudeya Mimunlaeu3en MySQL AB finthiiudeyastng

Y

Wusguu sesfunmsldausiudunien SQL (Structured Query Language) 1uiA3asiiadmsuiiu
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https://bit.ly/32GmwIn

¥

Ay v ) A ' A 1Y a' Y Y] | °
Toyandesldriniulusunsuduegaysanns welilanuinsernudeinisvesdldnu wu v
s2fUY Webserver Mi5181a89uan XAMPP wazld phpMyAdmin Asnwseuiuiu XAMPP 1du

\wsesilelun1sdnnisgiudena MySQL

sUl 2.12 MySQL
(7 : https://bit.ly/310ptnx)

2.14 Eclipse
Eclipse tJulusunsuuszinn IDE wioldiduias esileluniswawnlusunsy Vuled wse
wounaiadudulusunsuilifeadealdane 1 Plugin elihudenldifiea@suusea@nsainluns

91 aunsoldlenaszuuluiRns Windows wag Linux

eclipseIDE

2021-09

5Ufl 2.13 Eclipse IDE
(i - https://bit.ly/3p8KeVe)
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o w

(V) dslwimldanuanuves dmhoduladaniionssua Smheduwenwds Weulddu

[

&
GINPRNY

1) nseunIAInIaalwi1 Adslninveaaesaaldludrauralaarnndasnulnidia

wsasldlniinlgluluian 1 3und
2) wa39 Ul (Electrical Energy) Aowasauinldly wisasstusnlutainidaluiiidadn
wmsedeenty lnefiauduiusiuina) Indelduanmdsnuduga 0) nasnulniilddeydnal

(%

(W) anansandeusaannis (2.1) s
W =Pt (2.1)
go W = wdsnulwih wihedu 9a 0)
P = sl wihaduingd (W)
t = e whaduiui (5)

wasnulninaridlagnAneenudugal) uiazdneenunduilainddedalus (Kilowatt-
hour, kWh) lailedmduniie S wasimnuduiusiuniloszuu Sl lnsaaamidalnihaladuilaingd

(kW) Anlunandudalus (h) Weudaunisi (2.2)
W(kWh) = P(KW) x t(h) 22

3) NMsAUIUARRUA LN
msfnaliludasiami deldliuniudesisenieazuiniu negldzdnetuen
TihanuluiaSasuiuenlni (@wsuiegerdenuimnanisldlniiliiu 150 wiesdeidou) Weuld

Keaunsi (2.3)

- , $1uwsnd X4l
g (‘Mmﬂ) = " looo (2.3)
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uni 3

N1SDDNLUULLAZNAUITSUU

3.1 AMWIAUVIITLUU
TumiUaliagnanfeseuuTaINITYINNIU ANTINAN 9] uagTwazidenvetumazaIululasey

TnelAT9a51999952UU zhUseanTuansdIuUseNaUumIg d1UU95EUU LazduTRILaUNALATY

e System Structure
Upload values g
) - R
<_

S_end KEY, values R
in JSON form QUARKUS l_-l-’ : l
Process Method Get values

Send values back

For show in APP
Turn appliances

Control Relay on/off

R

Send order

Retrieve values

+:*MQTTBox

\ Control PZEM-004T
\ / Read Values

Send values back

JUM 3.1 nnsauvesszuudanivaiunuNussuy loT

3.2 lpozunsun1s1neuszuy (Diagram)
Diagram N151191uv8353UUUANINAIUANKIUTEUY loT wansluguiuuRuAInnIsLataya

(Data Flow Diagram) Usgnausig
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3.2.1 Context Diagram
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3.2 Context Diagram U843¢UU
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3.2.2 Data Flow Diagram
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31]17; 3.3 Data Flow Diagram ¥845¥UU
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gﬂﬁ 3.4 Data Flow Diagram Level 1: Process 1
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( 2.1 1

nanmiiNgTsuy User
Y
( 2.2 ]
1587 Username — Username,Password———
LAz Password
y
N
( 2.3
— Username,Password-—— 5 -
mmﬁaumuﬂ D1 uaya User
<«————Username,Password
J

~
( 2.4

uAMTANgISUY

Hubunsan
GREANT)

g‘dﬁ 3.5 Data Flow Diagram Level 1: Process 2
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3.2

inaniamlsnu

Dayailinm D1|  Waya User
!
uansayailiou
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|
‘, 5
- L o v User
N DL DN ET  —

;51]17; 3.6 Data Flow Diagram Level 1: Process 3
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]

aada-ia, guaimilsou e
uam:lammuqu ™ uaganAamlilih
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g‘dﬁ 3.7 Data Flow Diagram Level 1: Process 4
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( 5.1 N tayanildih—— p2 | ayamslildi

uaniinalih
vaaldnuaaztad

Yayamldih—— » User

U

31117; 3.8 Data Flow Diagram Level 1: Process 5

6.1

N

SRR A Bayan1luih D2 | Gayamililih
TINUMARZHD

g L1 1

Y Tayamldihymmaagiiag

I 6.2 I
- ! H " D’u' 3 v 1 V| v ;
”“mlM?"m?”i‘m Hayamllihsmaiiag - HSSR
uana duarldihim y :

NN

;nlﬁ 3.9 Data Flow Diagram Level 1: Process 6

3.3 N15AATIZH N15ODNUUULATNAILITZUU

3.3.1 NN59BNBUUNNAIUTISALIS

3.3.1.1 NodeMCU ESP8266 CP2102

= aa

\duvedadild ESP8266EX 181 CPU dnsuuszunanalusunsusneg fideide

i

Tuaan dnuneulusunsuleunn wazanusaeudany Wi-Fi 1o Snvianeludalddy Tensilica
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1106 Low-Power 32-Bit 1Tu micro MCU #i5895un15l¥a1uiigeils 80MHz uaz 160MHz (3995U

LYY

RTOS) ierdusiussuiana AruaunsviuvesUantil wasiiesudyaaniuau Wi-Fi 910 Smart

T o

Phone v@slda1u

3.3.1.2 PZEM-004T V3.0

[ |

T Taussdulnirveslvdu Taanssualniinvesgunsalluilqly Tnein

[

Aaslidn wazTaaimasiniisetilug (Wh) wWisliaunsadanseualuidAwsaaldludlalday wazin

ATlAkanI Ut nna At It
3.3.1.3 Relay 5V 1 Channel

I ¢ o v A A o o = Yo o 4'
Jugunsalviwminiiduainddnseisas lagviudlslasudyaradian

e

Mannes v Input Tutig 3-5 Volt dslunuiiuiildieduaind 1Wa-Un wndsuresUanlndaaioy
3.3.2 N1399NRUUNIATUYDINLIS
3.3.2.1 MySQL

MySQL Ri uiwug'}uﬂ’ayjmwu Relational Database Management System
(RDBMS) wazsas5unisidaruluvatsunannasuliinazidy 10S waunaiady, Luwaunaiaty v3e

wounseganaUndedy Fellauminzaniiaziiunldlussuulanivauauriuszuy loT Fedndudes

Audeyavesldudednisadasldonu warmsldaulniiaingunsal s NodeMCU vinisinen

nszualiil uazusatulnirwluna PZEM-004T uavderduluds database aganunsauanslasagua

U

3.10 way 3.11

WServer 127001 » BDetabase oginmegsiee > W lable users

Browse ¥ Structure saL Search ¥ Insert. =+ Export = Impost Privileges Operations % Tracking > Triggers

# Showing rows 0 - 6 (7 total, Query took 0.0018 seconds.)

Profiing | 1Eat][ I PHP code] [ Retresn )

JUN 3.10 msdmiudeyaldneslugiudeya
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¥Server 127001 » @Datstase kogomgister » I Tatke. slcical

Browse ¥ Structure saL Search B¢ Insert =i Export & Import  * Privileges Operations  * Tracking Triggers

o Shawing rows 0 - 3 (4 total, Query took 0.0008 seccnds.)

SELECT * FROM “electrical

Profiing [ Edit infine ] [ Edit ] [ Explain SOL ] [ Create PHP code | [ Refresh |

i | Numbecof rows: 25 v

T w appllance \d volt ANTE wi it_balas total otal limeOpen
i - .
§ Copy @ Ds 5
¥ Copy @ ]
# Copy @ De s .

t @ Doloto

JUN 3.11 msdaiudeyanislaluinlugiudeya

3.3.2.2 waUnaLATY (Application)

woundaduazuuteandu 2 @ liun duilddwsvainsldau wazidng
55UV (Login-Signup) kagdiuiio1liniuaunisyinauveslaninudazdos wiounsasaaunislgaului

wazAINANTN Lansfsgun 3.12

NoxPlayer 7.0.1.7 i, ) NoxPlayer 7.0.1.7

9§34

Login

U 0 m FedsvanTiw MU
moowan L Application FaanuuusniaTermanlvivh
sudnan I Uszian 12 thwitosands 1‘11:11
Iiau Augngu - sunay undagnisAw e W '
00:11 RESET CAL
fedamndulusadmuesia Unit -
Password
...... 8 OK
LOGIN
Create a new account? Signup 00:00 caL

gﬂﬁ 3.12 ueUNaLATY Graphic User Interface
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4.1 AMnlAT9a319Ua9sTUUUaNIWAIUANNIUSEUY 0T

‘UUJJUUUU
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JUN 4.1 lassaswaniawisdmiussuudanivauausiussuy loT
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— 1 — ¥ id fullname username password email
Tachin Gonnil sydg $2y$10$5HUIPJsnDT.6GMLI6WeVYu.z61Lk5RNaen/IrH2LCOu k.kang.tachin@gmail.com

o Edit 3 Copy @ Delete
[0 o Edit 3eCopy (@ Delete 2 Chanoknun Gatechyan moowan $2y$10$ZFyp9.fdc.dw73ur7hYJMudrhhGO4FPGqYOkOumbNkw...  chanoknun3703@gmail.com

& Edit 3eCopy @ Delete 3 a a $2y$10$rMY/LE/bIAZ275ktfg029um/vXQRKEL/qUPBBKHN11C asd
O (7 Edit $&Copy @ Delete 4 s d $2y$10$b/hMC1QjdRtmvWNgbMY8.uku2LJk/MibnTpozZhA9Bc. q
— T w appliance_id volt current  watt unit unit_balance ftunit_balance total_vat total timeOpen
o Edit i: Copy @ Delete 1 228.7000 0.2120 48.484398 4.90122 19.701985171508788 -0.7508668802261353 1.3265782803897859 20.27769657167244 5
o Edit 3¢ Copy @ Delete 2 232.2000 0.2370 55.0314  6.5845995 23.655907293701173 -1.0087606426239015 1.5853002655754092 24.23244691665268 19

6.093973285305025 93.15073450394823 262800

624 87.73920964241029 -0.68

#< Copy @ Delete 3 221.2030 0.0417 9.2241651 29.4

o Edit 3¢ Copy @ Delete 4 2235210 0.1930  43.139553 1.1983209E-5 8.190028146162081 -1.8358276698563714E-6 0.5733018417234089 8.76332815205782 2628000

JUN 4.2 Tassaiegrudoyavasssuuian iiaiunusiuseuy loT

Y

4.2 MsvitauvesszuudaninauaurIusEuY loT

1. Wamihueundiady azdesinisadasaundn iWeaerildnuieundiaduy dsgun 4.3

Ay 4.4 ANUAIAU

NoxPlayer 7.0.17 [

WO oE 342
Lo in Fullname
g 2
Emnail
n 2
jsem 2
Password swora B
: e
Already have an accout? Login
Create a new account? Signup
UM 4.3 nihdmiunmsasverinldau 5UN 4.4 vihdmsunsadnsaundn
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2. Wevhnmsadasuazaserinldanuunas asdigmiusn Nazwanser linviinisasteiinlduas

wanavinewinee wenazidenidilumunanesaslylui uagAwlnalni Aagun 4.5 uag 4.6

Smart Plug HI, Chanoknun
Gatechyan

Controller onloT

Unit Cost
[

)

&=3)

gl
m FodidaewT N == a -
Application Haanuuuiida T luih ¥
enudnT A i sz 1 thuiasonds g L groem BN
ou AuwIuu - Sun A mnsasnsAwInd T
shudnn ulsasuuasian Unit

| Lo
LJ_J 1L
Workroom Kitchen

Q B

Test Total cost

JUN 4.5 niuansrnduasueundiady 3UN 4.6 nihusndwiuidenvissildau

3. eidenidnldanuiedaiomils agidngmindmsuaiuaudaninudazyes waznirdmsy

wansenlvifhvesgunsalnideuegNudagyes Aagu 4.7 uag 4.8
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NoxPlayer 7.0.1.7 NoxPlayer 7.0.1.7

Livingroom Livingroom

Time oo N

total 8.76 Baht

Time oo S total 2423  Baht
o~
v s . N
5UN 4.7 mihdmsumuauuanlnudazios JUN 4.8 nihuansAlniihvesgunsalusazyes

4. otsnadeteslany 1 dvesUdnaeen 1 azdsududi@en wazvinnisisuduainig

Iduvesgunsalluiideueg Nvesn 1 wazvinisduiinawiaildaudsluuuy JSON Tuiinlin

o

F1udoya uazAawaundinduagyinnisasdayianiu MQTTBox LilaAluAx ESP8266 Tvin1saiuay

Relay waglluga PZEM-004T suanszualniin wazusasuliinifededayauuy JSON dlududin

adlugiutoya fegun 4.9 uay 4.10
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NoxPlayer 7.0.1.7 =

¥ m3a4

L
Livingroom
| H n (=]
o g
Time eo0s3s 250
oo (R
Sptriryge——(
D EM1 .1
' att_btnl : 11.5689
o : {"volt":"236.10P0", "amp":"0.0490", "slot":1}
JUT 4.9 amidievinisiUauaniidesn 1 U 4.10 msderluguiuy JSON

ca o o

5. Waisdesnsnsen infiesgunsaiiiiddldau ivinnisnadu CAL evinn1sfsAnaand
Tdaugunsallndin nszualuil wazwssiulnihnduinlivugwdeyaihunduin uasiuuaniualy

LUNALATU éﬁ’qgﬂﬁ 4.11 way 4.12

36



Unit :4.9489184E-4
:8.191162401944025

18.7644626454

rm

appliance_id "curre P49 Total":"8.76

timeOpen": Unit":"4.9489184E-4",

11.5689", "Unitb":"8.191162401944625"}

X NoxPlayer 7.0.1.7 ] I— ~aill

€
Livingroom
| | A | ==
{
total 8.76 Baht
total 24.23 Baht
o

5UN 4.12 mihuwanaa lnfivesgunsal
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6. Wandvudantingn aziiniin Total LWWunindmsusiusiualndivesusaziae wagtiun

sufudualvihiwaefiadesinse Aigui 4.13

NoxPlayer 7.0.1.7

< E
+
-
Total Cost 3 0
LEJ
5
Livingroom total el
I e

33.00 Baht

Bedroom total

=

101.91 Baht v

total o

| e
¥
‘-.-'/

134.91 Baht

7

D

O

sU# 4.13 nwanaalnisauvennvied
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4.3 MTaeuiigusznieainiidAuinngasiualwiiniduanangunsal

AN I IR

Livingroom

total 14.41  Baht

2

total n3o Baht

3

sUfl 4.14 Teugunsal 1 u

A15197 4.1 9515 uveaesesldlniludesd 1 Grasaly 100 ne)

Livingroom

total

total

AN L2

52.02 Baht

2,

26.51 Baht

]

5Uii 4.15 Tugunsal 7 5u

Livingroom |

total

2

total 102.82 Bah

K

AN EZINES

250.99 Baht

t

sUii 4.16 Tdsugunsal 30 u

19 750 30 9U
AluiiduaaeIngas 14.401600 49.462890 244.768385
A lvHAUIIN
-~ v 14.412409 52.015391 250.994269
wauwaAYu
A1519% 4.2 m51ansidauvenaseddlniinlutesd 2 Ginau 45 Sas)
19Y 7 30 U
Alnifrduanangns 11.3005354 26.5239475 98.7824214
AlvHAIUIRN
n o 11.299230 26.514462 102.823088
waUwaLAYU
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5.1 d@5Unan1saniiueuiag

Tnssuildarinieliiianisldndsuetewagaaia (Smart Grid) Tnaviennalulad
Internet of Things (IoT) anUszgndldsusansusuudnluifeliamnsanivaunisdsnuln-ia
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ntuguAnszualnin useuliih wazdunanslduvennieddlnd WAYINISUUNARSE
fuluzuuuy JSON udnilutufinuugnudeyaantufisaidieg aingiudeyaniielddua

At vaaTaald w1y wanaNau UL UNAIATY

5.2 UgymiinuasiuanIaui by

[

Wandgunsalangg Aladaniiunldimunvanivaiuausiussuy loT J9931nve4
gunsaleg viliaunsasesiugunsalluhndmaslnliiu 1000 T wagnisiaganunsaldau

Y
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. U391 nolasgy warAe. 2560. 1M3a@15I91A1T NANT.

. Adslthailand. 2560. ¥ANU3INAU MQTT Uag CoAP lUsinaeadmiunsiudsloyauuiaiedny
loT. &uAulaann : http://www.adslthailand.com/post/maqtt-coap-comparison-iot-protocol
dududle 29 wwsy 2563

. Google Developer. 11.U.U. aauauamunngsdmsuaunsal Android nwiianae Android
Studio. @uAulaain : https://developer.android.com/distribute/best-
practices/develop/build-with-android-studio?hl=th dududlo 29 Wy 2563

. Matana Wiboonyasake. 2652. v‘iﬂmmﬁé’fﬂﬁu Internet of Things. duAulaain :
https://bit.ly/3yGeowC Aududle 9 fuetew 2564

. Phoneevolution1315. 2560. Wounsosa (Android) Aeazls?. duaAulaain :
https://bit.ly/3e8vOPU duduiile 9 fueneu 2564

. AbhiAndroid. 2562. Chronometer. dufAulaain https://abhiandroid.com/ui/chronometer.
dududle 9 fueneu 2564

. auiesh NeAdaue. 2564. 11 Save uaz Restore Ul State T Activity lvignsiasiiuines. uau
19210 : https://akexorcist.dev/handle-ui-state-in-activity/ dududle 9 fueneu 2564

- mslitihunsvans. 2564. SamAtlaiih Ussiamthuilegende. dudulsen -
https://www.mea.or.th/profile/109/111 duduidle 12 fueneu 2564

- Msknihuasras. 2555. gasnisawinmilnihnugasnisusugasenlniiilagdnlud® (Ft).
Auduldann : https://www.mea.or.th/content/detail/2985/2987/473 dufuiile 12 fueneu
2564

10. Arduitronics. 2562. PZEM-004T V.3. Zufuléiann : https://bit.ly/32f5dhe duduiile 12

AUYIYU 2564
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n.1 N15AnRelUsHN5Y Arduino IDE

Funoud 1 awrsaid1luanaiinanlusunsuldd httpsy/www.arduino.cc/en/Main/Software
9a11505095UsEUUUFUANT Windows, Mac OS 10.10 (w3 elnainn), Linux (32bits/64bits),

Linux ARM (32bits/64Bits)

Download the Arduino IDE

. ARDUINO 1.8.12

LASTURMTE it
HOURLY BUILDS BETA BUILDS

ofthe i oming release wi t0s ex

5U# n.1 nihnndivaalusinsy

Sumaudl 2 AN JUST DOWNLOAD ianuiluanns n3eaan CONTRIBUTE & DOWNLOAD Lile

arfuayuianlusingy

ARDUINO

s3 $5 s10 $25 S50 OTHER

0

UM n.2 nihddennsnniniivan

a4


https://www.arduino.cc/en/Main/Software

Jupauil 3 Weoailnanlusunsuasaling Next ndunau wazne Close tloiasansfne

@ Arduino Setup: Installation Options

Select components to install:

@ Arduino Setup: License Agreement - p <

Please review the license agreement before instaling Arduino. If you

\52) accept all terms of the agreement, dick T Agree. you don't want to instal, Click Next to continue.

\SNU LESSER GENERAL PUBLIC LICENSE ~

Version 3, 29 June 2007
[] Install USB driver

Lffsf.oral> 7] Create Start Menu

iCopyright (C) 2007 Free Software Foundation, Inc., <ht
Everyone is permitted to copy and distribute verbatim copes of this license
idocument, but changing it is not allowed. Assodiate .ino files
This version of the GNU Lesser General Public License incorporates the terms
land conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

Space required: 420.6MB

Cancel

v

1Agree

[&]instal Arduino software

shortcut

[V] Create Desktop shortaut

<Back |

X

Check the companents you want to install and uncheck the companents

Next> |

@ Arduino Setup: Installation Folder - X

Setup wil install Arduino in the following folder. To installin a different
folder, ciick Browse and select another folder. Click Install to start the
installaton.

)

Destination Folder

: \Program Files (x86)\Arduino| Browse...

Space required: 420.6M8
Space avaiable: 25.3GB

cancel |

<Back || mstal

Cancel

€9 Arduino Setup: Completed
Show details

Completed

|

€9 Arduino Setup: Completed

Completed

5U# n.3 Yumaun1sAnAslusunsu Arduino IDE

(%
[

WealUalnadunaiglusinsy Arduino IDE ivinnisunluaiunseyld laun

way MQTT server is1laasnslivg MQTTBox fagy

Junaudl 4 ailuan Arduino code 210 https://bit.ly/3l0Oz0n0O 310 Folder

P3¥9737 “loTSwitch”

'
=

3 Wi-Fi, S9an1u Wi-Fi

@ loTSwitch | Arduino 1.8.16

Eile}ditékiﬁh Toals ﬂelg

ent.h>
<ArduinoJson.h>
<PubSubClient.h>

#in e <PZEM004Tv30.h>
// Update these with wvalues suitable for your network.
char* ssid = "Tigexr";
C * password = "123123hj":
char* mgtt_server = "broker.hivemg.com";
I 22

lient espClient;
PubSubClient client (espClient);

long lastMsg = 0;

U n.4 n1sunly Arduino
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1.2 N15ARASLUTHNTU XAMPP

2ee

wnouil 1 anunsaaniilnaniusunsuldann https://www.apachefriends.org/index.html Fesoesu

53UUUURNTT Windows, Linux wag OS X

(D XAMPP installers and Downloac: X + v ~ =] X

€« C @ apachefriends.org/indexhtml 2% @

Apache Friends Download Add-ons Hosting Community About

XAMPP Apache + MariaDB + PHP + Perl

What is XAMPP?

XAMPRP is the most popular PHP development
environment
XAMPP is a completely free, easy to install Apache distribution

containing MariaDB, PHP, and Perl. The XAMPP open source
package has been set up to be incredibly easy toinstall and to

use.

XAMPP

Download

Click here for other versions

28 XAMPP for Windows A XAMPP for Linux & XAMPP for OS X
8.0.13 (PHP 8.0.13) 8.0.13 (PHP 8.0.13) 8.0.13 (PHP 8.0.13)

sU# n.5 wihantdlnaalusunsa XAMPP

Tumoudl 2 Ansalusunsunuund Wefnnuasadu vhnisdalusunsuazliviinaalusunsusisgy

XAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ] 4 O X
XAMPP Control Panel v3.3.0 | conta
Modules |
&) Netstat
Service Module  PID(s) Port(s) Actions o
Apache [ stat | kams . | config || Logs | | [ Shel
ysaL Admo ! [ config || vogs | | [ Explrer
FieZila st | Admn || config || Logs | | ¥ Services
Mercury [ Sinrt_ 4 Admin ;-Conﬁ | Fj.ng: © Help
Tomcat Start admin o | config || Logs 2 aut
1:31714 AM [Tomcat] Status change detected: running ~
42955 PM [main] Executing "c:\xampp\”
4 PIM [Apache] Attempting to stop Apache (PID: 15208)
4 PM [Apache] Attempting to stop Apache (PID: 1036)
9.26 PM [Apache] Status change detected: stopped
4:49:26 PM [mysql] Attempting to stop MySQL app...
4:49:26 PM [mysql] Status change detected: stopped
4:49:32 PM [Tomecat] Status change detected: stopped
w

sUTl n.6 nilusInsa XAMPP
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TUABUT 3 13UN15INA04 Server melusunsu XAMPP na Start 71 “Apache” , “MySQL” alagagy

[Z] xAMPP Control Panel v3.3.0 [ Compiled: Apr 6th 2021 ] - O X
XAMPP Control Panel v3.3.0 7 cont
Modules
Service Module  PID(s) Portls) Actions 4§ Netstat
10460 -
Apache .o 80,443 | Stop Admin Config Logs Shel
MysaL 21284 3306 Admin Config Logs Explorer
FileZilla Start Admin Config Logs F Services
Mercury Start A Config Logs ) Help
Tomcat Start A Config Logs [l Quit
PM [Apache] Status change detected: stopped =
PM [mysql] Attempting to stop MySQL app
PM [mysql] Status change detected: stopped
P [Tomcat] Status change detected: stopped
P [Apache] Attempting to start Apache app...
P [Apache] Status change detected: running
PM [mysgl]  Attempting to start MySQL app
)44 PM [mysql] Status change detected: running
W

U 0.7 i lUsunss XAMPP wdwinng Start

[
Y

Tupoudl 4 n13sadn XAMPP iieldsusmiugiudeya MySQL nafl Explorer > folder “htdocs”
> copy folder “LoginRegister” u11a17 1ag folder “LoginRegister” @1u15an17u luanlaain

https://bit.ly/3l0z0nO

Funeuil 5 Tu folder “LoginRegister” axUsznauludelug

[ '
| a

1) checkdb.php > TulWatidgundeunlalinegy
checkdb.php X

> htdocs > LoginRe checkdb.php

$servername = "localhost¥g@niies mnlilddnasudniioswiu xampp)

fusername = "r ; Username d@usuidausiagiudoya

$password = swarunlideudagiudoya
$db = "loginregister”; %ovesgudoya

gﬂﬁ n.8 dnfideuilunelulng checkdob.php

ar


https://bit.ly/3lOz0nO

2)

mnmvuslaseavesguteyamutiazlidownlvaglslu 3 Trdd

3)
a)
5)

DataBaseConfig.php > whlumilouludedi 1)

DataBaseConfig.php X

onfig

$servername;
fusername;

- $password;

c $databasename;

1 construct()

$this->servername = '
S->username

s->password
s->databasename =

Uil 0.9 drudidesudlunielulyid DataBaseConfig.php

# Name Type Collation Attributes Null Default Comments Extra

1 id int(11) No None AUTO_INCREMENT
2 fullname text utf8mb4_general_ci No ' None

3 username varchar(100) utf8mb4_general_c No  None

4 password text utf8mb4_general_ci No None

5 email varchar(300) utf8mb4_general_ci No None

Action
Change

» Change

JUM n.10 lassainsvesgiutoyaiisesaiiatuunly phpMyadmin

DataBase.php
login.php
signup.php

a8

y w More
Drop w More
Drop w More

) Drop ¥ More
Drop w More



1.3 N13ANAY Quarkus Ul Eclipse IDE

JupouN 1 fnms Eclipse e e Quarkus

Jupoun 2 WalUsunsu Eclipse Fuun AANT tab 1A390 Help > Eclipse Marketplace > AU

“Quarkus”

e

Eclipse Marketplace
Select solutions to install. Press Install Now to proceed with installation.

Press the "more info" link to learn more about a solution.

| Search | Recent| Popular Favorites| Installed| s Giving loT an Edge |

g Mivates | miCegores o

Quarkus Tools 4.14.0.Final

I‘ Quarkus Tools for Eclipse A plugin aim at Quarkus based development, providing easy |
‘ % bootstrapping and code assist from Quarkus related assets. more info

by Red Hat, Inc, Apache 2.0

jbosstools maven guarkus fileExtension java Il

0 Installs: 0 (0 last month) Install| | |

h . & [ 18 B S,

| Marketplaces

Bire

NG) < Back Install Now > Finish Cancel

gﬂﬁ n.11 N15AUN1 Quarkus T Eclipse Marketplace
TJupaudl 3 na Install so9uRnAs Quarkus La39E

Fumeul 4 Download file “BaanYodRian” 13lu folder nsvineuues Eclipse >

Ex. C:\Users\chano\eclipse-workspace lngaiuisanniiluanlaain https://bit.ly/3l0z0n0O

Fumoud 5 N3 Import Quarkus project %30 Folder “BaanYodRian” Ui Eclipse IDE > File

> Import > Maven > Existing Maven Project > aﬂgﬂmﬁauéﬁ'ﬂgﬂ > Next > Finish
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E Import Maven Projects O x

Maven Projects

Select Maven projects

[i5eTel dBIT T te ]y ANC\ Users\chano\eclipse-workspace\BaanYodRiean Browse...
Projects:
/pomxml com.tanatatbyr-partner:1.0.0-SNAPSHOT jar Select All
Deselect All
Select Tree

Deselect Tree

Refresh

[ Add project(s) to working set

byr-partner

» Advanced

@ | < Back | Next™s Finish Cancel

g‘th?i N.12 15 Import Quarkus Project Tu Eclipse IDE
ntuazlaa Project “BaanYodRian” magﬂu Tab Project Explorer

Eﬂ eclipse-workspace - BaanYodRiean/src/main/reso

File Edit MNavigate Search Project Rum Windt

| TRk UL.;}J;E?&|=,‘« [ o . O e

1 Project Explorer x BS V| |® 8= O
i BaanYodRiean

gﬂﬁ n.13 fievhn1s Import Quarkus Project T Eclipse IDE d115%

JUADUN 6 N1SLWARLI Terminal Weds Run Quarkus Project T#n15A&nv119 “BaanYodRian”

Tu Project Explorer > Show in > Terminal [ioLansnisi1g Terminal anun TgA1ds

Amvnw compile quarkus:dev =====  §mFuseuuUfuRn1s Windows

/mvnw compile quarkus:dev =====  §MFuseuuUuRnIs Linux

sednAgIuNINazLandluYes Terminal Asnn
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[io.quarkus] (Quarkus Main Thread)
[io.quarkus] (Quarkus Main Thread)

UM .14 19¥1n13 Run Quarkus Project d1159

n.4 N15ANNY MQTTBox

Tumeudl 1 vih Google Chrome > search “maqttbox” > add to extension > Open Mqttbox aglé

PLIANIAIN N

= Menu MQTT CLIENTS Create MQTT Client ¥

server

maft broker.hivemq.com:1883
Connected

5U% n.15 evin1sila MQTTBox Yuan

TJupeui 2 AN Create MQTT Client Jgnufiuntifnesiagy

o x

= Menu 4+ MQTT CLIENT SETTINGS © Client Settings Help

MQTT Client Name MQTT Client id Append timestamp to MQTT client id? Broker is MQTT v3.1.1 compliant?
1-181a4b9701d4 o @ Yes @ Yes
Protocol Host Clean Session? Auto connect on app launch?
Y G Ye
Username Password Reschedule Pings? Queue outgoing QoS zero messages?
@ Yes @ Yes
Reconnect Period (milliseconds) Connect Timeout (milliseconds) KeepAlive (seconds)
Will - Topic Will - QoS Will - Retain Will - Payload
0st Once v Ne

5U# n.16 N1579A1 MQTT Client Un MQTTBox
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[y

Tyinnseaasadl

Protocol : mqtt/tcp

Host : broker.hivemag.com:1883 (1883 AawnuaLat port)
N399I ¥N1g Save

JUABUN 3 AN Start MQTT server laganIn

= Menu MQTT CLIENTS Create MQTT Client 4

server

maqtt broker. hivemq.com:1883
Connected

JU# n.17 MQTT Client Mis1ai1aseusen

n.5 msﬁﬂé{'\‘i Smart Controller Plug Application

=Y

g = & o e o a & a o Ay v A v
YUHDUN 1 C‘]ﬂﬂ'ﬂ:VﬁﬂW‘V]N@ﬂ@ﬁLﬁﬁqﬂJqﬁﬂmﬂmﬂLL@UW@LﬂGU‘HQ"IﬂLLWaQV]VLQJEQﬂIWEJlﬂV]WU']@Qﬂ'] > A9

Uaansiy > Unknow Source ¢laguil n.18

= Security

Passwords o
Make passwords visible ®
Device administration =

Device administrators
w or deactivate device

Unknown sources .
ow installation of apps from Unknawn sources

Credential storage
Storage type
Hardware-backec

Trusted credentials

5UN n.18 MsAsAdafawaUnaLAduaInumaInlalsan

%’jumauﬁ 2 Download .apk Smart Plug Controller anatiluanlaain https:/bit.ly/3l0z0n0O
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‘hiVITUJ

Aavlsurmninadansanayl...

JALAA

JUN n.19 M3anllvanlng .apk vosueundiady

Jupaui 3 AdnTLNE .apk lievin1sAnsa

Q SmartPlugloT

AAviads...

' SmartPlugloT

v, a ¥ &
Aaustasmsiaseuayil lus

5UT n.20 Msfiadaueundindulaninaununiuszuy loT
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