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@ sketch_jul25a | Arduino 1.8.19
App J I

File Edit Sketch Tools Help
Search the web

arduino ide - See web results

sketch_jul25a

arduino ide download Ivoid setup () {

0 // put your setup code here, to run once:

arduino ide online ) }

arduino ide 2.0
1 void loop () {

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

arduino ide esp32
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File Edit Sketch Tools Help

New

Open...

Open Recent

Sketchbook
Examples
Close

Save

Save As...

Page Setup
Print

Preferences

Quit

Ctrl+N
Ctrl+O

Ctrl+W
Ctrl+S
Ctrl+Shift+S

Ctrl+Shift+P
Ctrl+P

Ctrl+Comma

Ctrl+Q

Built-in Examples
01.Basics

02.Digital
03.Analog
04.Communication
05.Control
06.Sensors
07.Display
08.Strings

09.USB
10.StarterKit_BasicKit
11.ArduinolSP

Examples for any board
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

GSM

LiquidCrystal

Robot Control

Robot Motor

SD

Servo

SpacebrewYun

Stepper

Temboo

RETIRED

Examples for Arduino Uno
EEPROM

SoftwareSerial

SPI

Wire
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StandardFirmataPlus
StandardFirmataWiFi
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File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+|
Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
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pip install pyfirmata
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import pyfirmata
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communication_port = "COM4"
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# Set the Arduino port to read from

board = pyfirmata.Arduino(communication_port)

# Set up access to the inputs of the circuit
it = pyfirmata.util.Iterator(board)

2 g ¥l dnayy 4.4 K it.start()

pyfirmata gsis cye ol
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# write your code here
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import pyfirmata

communication_port = "COM4"

# Set the Arduino port to read from

board = pyfirmata.Arduino(communication_port)

# Set up pyfirmata to access the status of the inputs of the circuit
it = pyfirmata.util.Iterator(board)
it.start()

while True:

# write your code here
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analogWrite(0) — 0% Juaiid! 3595
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Interacting with Digital Pins d..a3 ;31 (21 ;¥ ae Jelai

-(digital pin 10) 10 o3 ;11 & yla¥! (0 dad 551 )3

digital_pin = board.get_pin("d:10:1i")

pin_value = digital_pin.read()

-(digital pin 10) 10 o3 ;11 &yt I 4@ 418

digital_pin = board.get_pin("d:10:0")
digital_pin.write(1)
digital_pin.write(0)

Interacting with Analog Pins 2, 15Ut Qal pla ¥ ae Je Laitf

.(analog pin 4) 4 ¢, Lad Gy dall (e Aayd 36,3

analog_pin = board.get_pin("a:4:i")

pin_value = analog_pin.read()

.(analog pin 4) 4 Lo G dall I dad 4ls

analog_pin = board.get_pin("a:4:p") (.. S NIXS
analog_pin.write(0.75) Aaliee o3 Jidia o
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Programming the Arduino to Blink jae glt 9509 %1 dove 5
Lol ey Bylay allsg a1 o B 1aaly Linesyd eganll g ddl (sl adl o i
Jragly (13 v 0l 3y tally 5 0ga,¥1 2 gandl cyall addl sgolall Juagd 3aaly
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import pyfirmata
A v import time
] ([ ] o o
=} o o Jla3¥l aia slaely @
vV e " communication_port = 'COM4'
» 6 o o o O
ERol oS N 3 puiuall 315l Juogs 319 PYFirmata g Jlas¥l slacls @2
board = pyfirmata.Arduino(communication_port)
» © o o e o it = pyfirmata.util.Iterator(board)
it.start()
ol allg oL s gl il gl ally sl Bl Y1 cpe
external_led = board.get_pin("d:12:0")
internal_led = board.get_pin("d:13:0")
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while True:

external_led.write(1)

internal_led.write(0)

time.sleep(1)
[:] 0 T ) external_led.write(0)
internal_led.write(1)
e |
0 = =0
time.sleep(1)
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import pyfirmata

import time
communication_port = 'COM4'
board = pyfirmata.Arduino(communication_port)

it = pyfirmata.util.Iterator(board)
it.start()

external_led = board.get_pin("d:12:0")

internal_led = board.get_pin("d:13:0")
while True:
external_led.write(1)
internal_led.write(0)

time.sleep(1)

external_led.write(0)

internal_led.write(1)

time.sleep(1)
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pin = board.get_pin("a:4:p")
pin.write(0.75)

O paiitans e (ya pin Ot lie g ciiad )1 O HLE Y pe B3y gucs Loa3 O Madie gl Ol padiiue e cptlie ,S3I e
Agialad M O MAER 9 Ol paititad |28 lie 12 15T i p L LY g Juad1 8 ) gucns Jond

el ill a)ljg
Ministry of Education
2026 - 1448



JIPC JUPVPRUTONTY

A AL Gyt

i Ot 2. 509,31 Ama oy

www.ien.edu.sa

9093 )WL ASAN Ay £ 9 pbinn

Smart Garden with an Arduino

A8 ) Al e Cfat) 31031 i A 15 S0 oLl s Ll il 1 0

%M‘ 4l LLMMLAM\A&JL@W‘ )—!M@Ldj‘}“.ﬂ‘.\.ﬂ—hﬂl‘ 4.;\))11 )Jas

+(Cloud Platform) &Iyl sgag o)jj_‘au.ﬂ_d\_yj Ol e ol 3l sl ud el 331 el Lo

2 e;\_&. o dule il 4.4_».&;;;.3‘)43_&9;)\ 3 a0 o\SLzm‘a}a.c_m asul 4_/_4_‘.4_\.” d.mo;.LaS).«S‘ delyy
m_/_s)_u'ﬁ‘ u—-\ﬂ r&-—bLﬂ&—'L—ﬁLﬂ-ﬁ )SJ-A ubM‘ﬁJJ)Y‘ d—u)_u.u u.')_u'z")_._cmlauuwuﬂ uLJLuJ‘ d—w).!ﬁ 485
woﬂa?‘ﬁ@‘ﬂ‘u\.ﬂ»u& M\djj_laﬂw&\_wuwsm‘ ..\_Lcj‘gﬂmuﬂufﬁd\ujl)‘)&wb
.o)_hSuLa__Uyéj..\.a.)unLa.nJaﬂ‘ 3,50 B\SL}_@{GT ‘39.4.;4.”"" ‘:;).U ‘AL!A_’ feadisy ‘”BlSleﬁ.M_‘ JL}}E).”}BJ‘)}J‘ 4>
ol ¥ 318 el adeiadion @ ¢ mgungs 3 551l 0 Mings (o paia¥ 1S, K350 2.

A 5i93,] @S Sl alasial Lganii 3,500 s Las) 2

A GlbgSLl I bt

6910 10 2 Lgaiiadin il Sl oSl .(Arduino Uno R3) R3 gigigiiga,sidngl ©

it yilgndl Jungi dng) @

1eeeee oo eee i 2
135334 BEE34¥ Gyl Agley yadiieas @
5eeeee  eceeee 5 2
tist<d ERsaes 35 ol Ay yadiicus ®
et sace I s tsracerats 2 2
Tessss flasssis e LS a0
Het144 Fiddsu [ X G
S0 RIS ‘é
o
M P N e (I
+ - abcde Faghij +
3yl p519dt Juo 5 A o R3 5350 giagayl dm gt 3501 8440 5 saiiidia
(Breadboard Small) (Arduino Uno R3) (Soil Moisture Sensor)
®
o’ A7 5 A
8yl pont ) yadidwin adwn HLG & pe .gﬁ@;.
(Temperature Sensor) (DC Motor) ’
vy

S Anpusdl g9 piun iligSa 1417 S



Smart Garden

“«

484 (pa (R3 391 593,01 dxg) Arduino Uno R3 gye eyl <
(1] et A Lws 2 Lgatel g Lol 5 « (@LigSLI) Components

S (ya (3 puantl 519l Jesgs dg) Breadboard Small ¢ye cuol <
O il Latsly Lgumal s« (wulisSLI) Components

=0

[:_;] @ |- — - Code P Start Simulation Send To
Components T
f v —
Basic
Search
d o_e
T =
= . . e 8 0 0 0 . e 8000000 . =7
|- . . ° 0 R e e 000000 . | Resistor LED Pushbutton
83 BRENYY e
@ e e e e o 0 0 0 o 0 0 0
T e e a0 e e e e e 0 0 0 T
nee cecaesae cesesn !]I]H
ce e s e 0000 e 000 a
m e o ® e 0 0 00 ® e 0 00
Potentiometer Capacitor Slideswitch
o -
.0
L
~ = B
+ +
cscsessese A R A R RN 9V Battery CoinCell3V 1.5V Battery
| e . © 0060000000000 0000s0 | Battery
Breadboard micro:bit Arduino Uno
Small R3
ARDUINO / . "
e o .
& V]
Vibration DC Motor Micro Servo
Motor
0 ® i !i! AN
Hobby NPN LED RGB
Gearmotor Transistor...
Diode Photoresistor  Soil Moisture
Sensor

B

ol Jess 14,18 K



3yl 5151 Juog’ Amsls 5393 81 B gl gy O asdies

18 3iaual) 31 gl ool Ao gl gisgs YWt Ao of | Lngld

st ye il gantly g9 31 gl (o s ¥ B ylall) GND Jruoogiy @3 <
O . (25.3) black I Gl cyg) 152 g 05yl 519l Jrangs

3o gl dgeally 593,V Aagll (cdga 5) 5V wgand! )l Jrunghs @3 <
O . (Y1) red LIl Gl ol 2293 yhall 51gudl Jngs 3yl

(T[] 1]n]
[K[E] Smart Garden ﬂf = Q
Lo n

« @ @ [ Pl Code P> Start Simulation Send To

t

DIGITAL (PWM ~ — N ™M & ;0 OV~ oo 2

......................... — ® @ @ @ ® ® ® ® o o

i — @ @ o o o o o o o o

X N L @ @ o o o o o o o o

= mmm ARDUINO P PR R e RS

“— @ e o e o o o o o o

CIJ....0.0Q.C<

© © e e e e o o oo o o

= S ST S O ® o e e o o ° ¢ o o

O & & o o o o o ¢ o o

MM © @ @ ©¢ ¢ ¢ ¢ ¢ o o

S S D S b S S - - - N ™M & 0 OV~ o o 2
POWER ANALOG IN

§>%% M 10 ® e o o o @

" © = N
h © 6 (= I = -

S5l sl Jaaoss Ay s uga ¥ o3 1419 S



% . - e - - A - N —
9193, Z\a}'%g.nﬂj ddtes pated) HLAI & ymma Jogn Y Ao

s st LI ke fn

?Uélpwééwwijkﬁ|ﬂwgsw

1 ylatly 529,31 Ao gl (uins¥1 o ylall) GND Juuogiy 03 <
O . (25.31) black I clldl st e g pancal | HLatl oyl

(3o Weine e game sl wie dadidu Sl 5,1 Terminal 2.5 (3 a3 1 b lall) Digital pin 3 Jussi 3 <
oyt red LI clladl cys) 52k 5 « el SLatl el (2 caykall)

0 .(-Y)

N - N © ~ O n ¥ mMmaA
F‘T 1 t l

DIGITAL (PWM~)

xxmms ARDUINO

xxmm ARDUINO

e Q POWER ANALOG IN e e POWER ANALOG IN
> @y (@) . fa\ [(a)
m sz Z £ O H AN M In
m b OO0 S L I R

?!>ZZE O-—iqu‘m.
m b OO0 S R R

e 5Ll Sy Juoss 14,20 S



TS - v el - . ~ - .\ —e
3.“_3;)}!\,97‘_5)2\_‘_' ddias 3)) ot Ay yadifivwa Juogn oy poin

>
18351 sl | Ao 98 sRillicd (Lo gedd

gl 3gaally 35 yondl 53 paiiid (23UAI1) Power Cybs Juagh @3 <
O . (Y1) red LI bl (1 10295 yieall (Slgdl Juings gl (pe

Coylally 350yl s yadied] (agand!) VOUL g yima B ybe Juungis @ <
O (oY1) green I Ll (g1 Sid g ghags 31 2yt 2 A2 g il

Ll 3gaally 350 pondl 55 paiiaad (o1 Caplall) GND Juwagis 3 <
© . (55.31) black 11 ALl (58 35295 puieall S5l gll Jrangs dmgl (pe

I]’:ﬂ: | I = Q
E] Smart Garden
Ic|A[D]

« @ @ e — - [&7] Code P Start Simulation Send To

L ] o o o o e O o o o

‘ DIGITAL (PWM~) . s
— 0 @ 0 ° ° o ° o o o o o o o

— 0 @ o o o o o o ° o o o o o

L o & & o o o o o o o o o o o

ARDUINO O e ¢ ¢ ¢ ¢ ¢ o ¢ o o o o o o
u- ® O O ° ° o o o °o o o o o o

L e e e o ooooooc(
O ®© e e e e o o o o o
U e e e e ® o o o o o o
O o e e o ® o o o o o o
M ©® © o o ® o o o o o o
POWER ANALOG IN o o
> @ @ . |
m S5 Z Z C O = N ™M < In o o o © o o o o o
m b OO S AR AR
o o ° e o o o o

—1
~

55| podl Ay yaiiian Juomgs 1421 S



[ 1 [N]
[K|E] Smart Garden
|AID]

< . S v e - - - . /q - - * e
59d 2 6, b i Datey &y il Aygloy yadiens Joghy el 2 again

A 01 Rl s padiiuns Jaim gt

sl ganlly 3,30 Byghay e (3U0aS1) POWer b ylo Jrosis 03 <
O . (Y1) red ) el (gl 2293 pubaall 5150l Juuos’ gl (pe

Iliatl sgaally a3l Ayghay aiiiaad (uin ¥ b ylall) GND Juungis @b <
O . (55-) black | cllautl (15! 2253 puiuall 5150l Juuos’ dmg! (yn

b ylally a3 Bygloy padiied (3,L5N1) Signal byl Juogi @3 <
© . (,=391) green LI clludl oyl 2 g cghgn ;¥ dngt 2 AG ¢ yla Ll

=0

« @ @ . v | - Code » Start Simulation Send To
T o e e e
= N T | I © o0 @ 803wl g Q88

ANALOG IN
O - N M m.
<

<

I L l l.........
+I' O.........

) (1 2

Soil Mois:u:’e Sensor (

Bl Aysley ya i Joss 1422 IS5



Complete Circuit 4.a1lgd1 g5 yguas 5 0140

%E Smart Gard n T = Q
mart Garaen
|A[D

“«- ~» @ @ ® - — - G7) Code P Start Simulation Send To

oY (ol YL @Sl Jua

Jisii

i e ¥
Soil Moisture Sensor

A4 A2 o iéﬁ ® D3

SlgSIl 3l Y Jonss 14.23 S5



Physical Circuit 2081 5 321434
gl 3 51l dude gas g A BJ}AJ‘OMLfL,S

)‘M‘J\éﬂ'ﬁ)’-;dﬁ‘ubjbutg

"L;.AA-|3| sle Wiaey Sl

[10S aATy1oede)

Z'TA J40suas sunistoy

.
-
- - o
- - o
SEE
=== s |,
- .= .- m o
s
—— =,
- wmEn |,
I )
bcid e flbE i g

Lt LgilioSay 3,51 01 35 14.24 IS



93,1 2 ASAN Adsciod| (5 &I pome 9 Ol padiciune Ama
Programming the Arduino Smart Garden Sensors and Motor
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import pyfirmata

import time

Apllall Cal LYy JLas¥l dale (psSi @

communication_port = 'COM4'
dc_motor_pin = board.get_pin('d:3:0"')
temperature_sensor_pin = board.get_pin('a:2:i")

moisture_sensor_pin = board.get_pin('a:4:i')

-45lils PyFirmata o JLlai¥l sluels @@

board = pyfirmata.Arduino(communication_port)
it = pyfirmata.util.Iterator(board)
it.start()

- peaal | Ly 2 @Sontlh A5 AN 253

def water_plant(dc_motor_pin):
print("--- watering plant ---")
dc_motor_pin.write(1)
time.sleep(5)

dc_motor_pin.write(0)
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while True:

# write your code here

L Lt oY1 (e Lalas Sl ALl jud aghe 115 350 pomdl 53 JLiesl 31,31

temperature_value = temperature_sensor_pin.read()

moisture_value = moisture_sensor_pin.read()

oyl 13 sl iyl Glate 2G5 .22l Cal LY fpe JLoY! @@ colS 13] Lea asd
-l 1o ol el yd 8 e JIo¥ ed | Los 3

if (temperature_value is not None) and (moisture_value is not None):
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temperature_value = float(temperature_value) * 1000
voltage = (temperature_value / 1024) = 5
temperature = (voltage - 0.5) x 100

moisture = (1.0 - float(moisture_value)) * 100
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if (temperature >= 24.0) and (moisture <= 40.0):

water_plant(dc_motor_pin)

S s OIS g @ gite Amyd 28 [y Aol Byl pond | A ya OIS 13
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temperature_report = "Temperature + str(temperature) + " C"

moisture_report = "Moisture + str(round(moisture, 2)) + "%"

print(temperature_report)

print(moisture_report)

Complete Code 3lgid! alivy zmals o

import time

import pyfirmata
board = pyfirmata.Arduino('COM&")
it = pyfirmata.util.Iterator(board)

it.start()

dc_motor_pin = board.get_pin('d:3:0"')




temperature_sensor_pin = board.get_pin('a:2:i')

moisture_sensor_pin = board.get_pin('a:4:i'")

def water_plant(dc_motor_pin):
print("--- Watering plant ---")
dc_motor_pin.write(1)
time.sleep(5)

dc_motor_pin.write(0)

while True:
temperature_value = temperature_sensor_pin.read()

moisture_value = moisture_sensor_pin.read()

if (temperature_value is not None) and (moisture_value is not None):

temperature_value = float(temperature_value) * 1000
voltage = (temperature_value / 1024) = 5
temperature = (voltage - 0.5) * 100

moisture = (1.0 - float(moisture_value)) * 100

if (temperature >= 24.0) and (moisture <= 40.0):

water_plant(dc_motor_pin)

temperature_report = "Temperature : " + str(temperature) + " C"

moisture_report = "Moisture + str(round(moisture, 2)) + "%"

print(temperature_report)

print(moisture_report)

time.sleep(10)
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binarylogic Binary loT Cloud

Welcome sharif73

Date Temperature  Moisture
15/08/2022 11 24 2541 39.80
15/08/2022 11:24 25.42 39.40
15/08/2022 11:25 25.43 39.70
15/08/2022 1 1:25 25.41 39.60
15/08/2022 1 1:26 25.40 39.50
15/08/2022 11:26 25.40 39.43
15/08/2022 11:27 25.40 39.42
15/08/202211 27 2541 39.41

15/08/2022 1125 25.36 39.30

15/08/2022 112 25.40 4234

Page 10f2 (16 items) 0 2 >
EXPORTT0 X5 EXPORTT0 sy m

W oy daame il e BiNAry 10T CloUd il el duwgnd! dunie :4.25 (S
529,53 (e daazme bl pe



180 ¥ e Binary 10T Cloud dolovud | dcugn)| duaie 2 fomucl!

195K 2Bll UM (4 Binary 10T Cloud dploe il diugat! Lnia I Jauil <
syl dmd s pag https: / /ksa—iot.azurewebsites.net /Login.aspx
(1 . (Juz=ed) Register Lle ozl

(3) ceylasl fpe )9 50 4lS Password ’%je (aasid| @l Username 2. cas| <
O 174563 .z (emimdd! Caypatll @35) PIN 2.
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Username

Password
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Username

sharif73
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Calling a Web API with Python
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pip install requests

i3 eyl Hla Il (requests)

import requests

Z.Jo.j“ ;Lc.,\lubua.'u.n; L&@-‘}Aj ‘gjbd\c_éjﬂﬁ@)l:d\u.\.c&m\
1359 4z Wil (datetime) acwlat

from datetime import datetime

date_time = str(datetime.now())

password 5 (ausxiwll @wl) username @by oy it ]
ol Lgraimiaal atl calileat) e o)lialaty copomy ¢ (59,41 20S)
.Binary 10T Cloud aule sl Lewgotl Tnia 2 Juoe il

username = "your username_here"

password = "your password_here"

=T eLaLadl Juas send_data() ewb usas Al Sl

def send_data(username, password, temperature, moisture):
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api_url = "https://ksa-iot-api.azurewebsites.net/api/readings"
o 31 ) ¢ 3258 g linlad G gy (1] 5y 301 1) ol iy LIS G
reading = {

"username": username,
"password": password,
"temperature": temperature,
"moisture": moisture,

"datetime": date_time

dasly oy JS‘;.)A_AL.;ULQ@J.,J Iy request.post() Ahs aluziwl cosll el andaidos s dgaly g iws!
’ :(JSON body object) s, &y gun (3518 s (APIURL) i 31 Sliiedad Ao o dgan g

response = requests.post(api_url, json=reading)
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def send_data(username, password, temperature, moisture):

api_url = "https://ksa-iot-api.azurewebsites.net/api/readings"

date_time = str(datetime.now())

reading = {
"username": username,
"password": password,
"temperature": temperature,
"moisture": moisture,
"datetime": date_time

}

response = requests.post(api_url, json=reading)

40530 < ‘_u.gi Gl alam ) 2l e blad! Jluy¥ Gud J1 mali 101 2 send_data() 4l A

send_data(username, password, temperature, moisture)
time.sleep(30)

Complete Code 3lgid! alSivy zmals o

from datetime import datetime
import time
import requests

import pyfirmata

board = pyfirmata.Arduino('COM&")




it = pyfirmata.util.Iterator(board)
it.start()

dc_motor_pin = board.get_pin('d:3:0")
temperature_sensor_pin = board.get_pin('a:2:i'")

moisture_sensor_pin = board.get_pin('a:4:i'")

username = "your_username_here"

password "your_password_here"
def send_data(username, password, temperature, moisture):
api_url = "https://ksa-iot-api.azurewebsites.net/api/readings"

date_time = str(datetime.now())

reading = {
"username": username,
"password": password,
"temperature": temperature,
"moisture": moisture,

"datetime": date_time

response = requests.post(api_url, json=reading)

def water_plant(dc_motor_pin):
print("--- Watering plant ---")
dc_motor_pin.write(1)
time.sleep(5)

dc_motor_pin.write(0)

while True:

temperature_value = temperature_sensor_pin.read()




moisture_value = moisture_sensor_pin.read()

if (temperature_value is not None) and (moisture_value is not None):

temperature_value = float(temperature_value) * 1000
voltage = (temperature_value / 1024) * 5
temperature = (voltage - 0.5) * 100

moisture = (1.0 - float(moisture_value)) * 100

if (temperature >= 24.0) and (moisture <= 40.0):
water_plant(dc_motor_pin)

temperature_report = "Temperature : " + str(temperature) + " C"

moisture_report = "Moisture + str(round(moisture, 2)) + "%"

print(temperature_report)

print(moisture_report)

send_data(username, password, temperature, moisture)

time.sleep(30)
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binarylogic Binary loT Cloud

Welcome sharif73

Date Temperature ~ Moisture 18 2 Ain g pall SLLA! O
15/08/2022 11:24 25.41 39.80 Alliml il o dpse il
alal) ! (o Cnes
15/08/2022 11:24 25.42 39.40 Alaclgs i3 Loty
15/08/2022 11:25 25.43 30.70 Myl S g g ga )N
3 1 dolowad | daaid |
15/08/2022 11:25 25.41 39.60 IS (e B
Jea (1 O gl el o
15/08/2022 11:26 25.40 39.50 ﬂa}wb oo
15/08/2022 11:26 25.40 39.43
15/08/2022 11:27 25.40 39.42
15/08/2022 11:27 25.41 39.41
15/08/202211:28 25.36 39.39
15/08/2022 11:28 25.40 42.34
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C++ Language
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double int char

signed
unsigned
short

long
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Basic Data Types dwlu¥ 1 SGLad) o193
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-4.5 (int) Aoemall 3l acYl

-7.5,3.14 | (float or double) | =l ol & yduall 3lac¥!

'c' (char) o]
bool flag = true; (bool) Lokl s bl
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datatype arrayName[arraySize];
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int values[10];

Lgdaly .10 5o Lgamag dogainll @ wl ¢ » "values"y (daginll guiﬁ\ roliadl go5 Mint" J_uu
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t\%

values [10] = {0,1,2,3,4,5,6,7,8,9};

| 09S  yumniall g N gl BBgaiall yuslie (o gl 1] Jgeaslt

int a = values[3];

A ygall 1) "values” agaall tpe gl M pmiall (golud diiaidy pumis Suc 9892 ML.).H:WQ.:U.L;
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char keys[4][2];
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keys[4][2]
{{1,2},
{3,4},
{5,6},
{7,8}
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Basic Operators in C++
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a=a+b; a+=b; =+ L pdall slae¥l b S -

@ (float. double) ol %
a:a—b" a—_b’ = i)ﬁdﬁi.ﬁv"/"ﬁ| - |; ...)"‘i"
a=a*b; a*=b; —* Moae Aawill Juol> S — B

5.0/2.0=2.5 - Al ‘?BL} %
a=a/b; a/=b; =/
a=a%b; a %=b; =% @ < (int) Ampmanll s1aa¥l 2
Lewdll Juol Gl /" il

Shie dacall ol bt " 7"
5/2=2,5%2=1
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Comments in C++
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// this is a comment
int y = 16; \( Aads et wleds )

cout << vy;

oyl eyl claglatl) (e s 5o Jand Lol 3y Lol ol aoiieds . a5LgsY ¥/ 3uisie Gl o) /¥ auiil
eyl 23S @ e Al gy 1 Al il Alaadl Slases 391 el ydl 2 @ JEL S e el ol oo 5Ll L

lcd.clear();

lcd.setCursor(0, 0); ( o )
lcd.print("Enter password:");

bool correctPass = true;

char buttonPressed;

/%

int index = 4;

buttonPressed = keypad.waitForKey();

if(password[index] != buttonPressed){
correctPass = false;

}

*/

lcd.setCursor(i, 1);

lcd.print(buttonPressed);
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Printing in C++

i3 ¥l ausial (Gt 2 X il e L

cout << X;

C++ ’%*A.gb* A { QUL@J. f

Conditional Statements in C++

(o pall el (o Ao gara alaimiul WS «Lo do pi 3353 e £l Guma pull calesatl] (o Rian G gare 2ail
if SHlc @

if... else 5,Le ©

if... elseif... else 5 L ®

Al > i 3l

'JML)L&MJB?M«MJJQL“:M&W ..\.J.a.]:u;));‘ ‘A‘giﬂl@).&d‘ Q‘)L.u_”u.nij_u‘ ‘...\Ae._\zlu:

| @ s i AYIS G 2 Ala ! if 35l Bao
Slyo -

if (condition) {
P | esladant) /
//4+F‘r4 Al // // body of if statement

| . :

s 21 if 5 lue dalains 16.2 IS

153391 Jn > 339 o1 Zamma ol sttt 258 (S L e IS Sl 29 musd 0 39msll o yoall i Vol 0
AV i 55 le Jend Ama ol cileglantl el lases @y 4l b ls IS 1 3] Lal { }

e o 00 1S 13 8l L 201 S 13)
int number = 5; int number = 5;
,A4--1f (number < 0) { A if (number > 0) {
// code Lf-f~>// code
} }
*+>// code after if // code after if




Ao ,adlif...else 5l

B yll ilealaill Ao gama 255 (Aude pil el yLual (o poidl 12822

i 5 .else {}J&\;B;R?illé.za)glaLQﬂMlgb’:jp:uJ if {} Jals
: Azl claglaatl 2o g if {} oo dmma sl lealaidl S lases @

.else {} 1533551l

if...else 3)le S )3

if (condition) {

// block of code 1 if condition is true

}

else {

// block of code 2 if condition is false

! }

if...else 5l dalazs :6.3 ISt

J 535 51 Aioma yull lalatl] 3555 A Slis died 1S 1315 0nasd o gm gl oyl @i Vol o
celse {} als 392 sl Az ) claglatl] 3835 @i (Uas oyl 1S 131 {}

if..else )l Jons as
Uas do piadl 1S 13 18l do il 1S 13
int number = 5; int number = 5;

§ if (number < 0) { SR é i if (number > 0) { OIS Wl i
| // code | E // code !
e ! e !
ielse { oirudl i i E else { 23l i
| // code | | // code 3
2 i & |
i // code after if...else ? E // code after if...else j




if..else if..else 3 )L

o o lgda i oy 38T e Gamll I gl Lesic if... elseif... else s -l ol Ll RO BCEC PO ‘A.L‘.:ﬁ_u;
gyl and g A syl cilaalait) ye 53T ol cilegama 3 2l I zlisd Losie

5o if .. elseif .. else 3l 8,3

if (conditionl) {
// code block 1
}
else if (condition2) {

// code block 2

}
else {

// code block 3
}

ey [ Busanalatsl/ [

l

if .. else if .. else 5l dalazs :6.4 IS



if .. else if .. else 5L Joai 28
Elanlatll A gazea 2a7 e Ll Jo¥1 doy 1 1S 131
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int number = 0; int number = 2;
Cif (number > 0) { s | U if (number > 0) {  pe——"
! o)glad ns I : oLais iy
| // code : ! // code 3
e | B i
| else if (number == 0) { pE— " else if (number == 0) { gverTew— |
: ockidi o Iy : S k) |
! // code | i // code }
e i B f
AT — else |
; t 0)9lad o I } t
| // code } | // code !
I 3 e |

// code after if // code after if
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int number = -1;
// outer if statement e
v if (number > 0) { —
if (condition1) { ! 0)olan s
| // code ;
B s
// statements Telse if (number == 0) | pesrmcmen |
! o)glad s I
3 // code 3
// inner if statement !
if (Conditionz) { E::;-:L:s:;::.{:::::::::::::::::::::::::::::::::::::‘1
\ ouals i
} ! // code }
} e !
// code after if // code after if
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dma il Lol // /

while | ;S5 dalazes 16.6 JS&
Ublio oyl (39S Latie )5Sl ol ylue 5055 o
DSl alle

J
[aumarat et /] |

do...while ;I ;S5 dalases 16.7 JS&

OS5 2 a4l 2 while S5 (e 5, Sal Taa calisy
o Sl J_Ai soas do, &0l s do... while loop
i ) S e S50 Bz ll lalatl] G a1 0
do p ] Jgomd i 1, Sl CaBgng . BN L le 3uslgs pa

NURS |

Loops < i oS3
e sl 1 Sl (ye o193 B alaiial CH 2 Sy

for 1,5 e
while 1,5 o
do...while ;1,55 ¢

for 41,5

i for 51 S d s

for (variable initialization;
condition; increment operation) {

// loop statements;

}

while 1 55

(2 while OILSS Bps

while (condition) {

// loop statements;

}

do...while ,,s5

g9 989 .do... while ga cl,| ySalt el g4 4
1o idpog While 5 <5ty Calizy

do {
// statement execution;

} while (condition);
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"break" and "continue" Statements

Ll <l tl}ﬁ e o O ke lalll g continueg break Leag ol )1 Sl ps Jalaidl sie \.p. Obiade Ol le wags
"break" 5L

B39 ga (19S5 | Sl break 3 Le g

for (init; condition; update) { while (condition) {
// code block 1 // code block 1
if (condition to break) { if (condition to break) {
break ------------- ,‘ break ------------- ,‘
// code block 2 i // code block 2 i
// code after loop v // code after loop

AT 1S g Lgala (Y lia 1,85 Jls break 3l le yhe 13]

[ Vamapt sbosa /[

[ 25mapt e /] )

A

J

break 3 L dalazs 6.8 JS&




"continue" 5L

I 1Sl I Sy ) ,Sall Sl eyl csleaaill 3 cONtiNUE 35l Lo

.4->for (init; condition; update) { .4->while (condition) {
// code block 1 // code block 1

if (condition to continue) { if (condition to continue) {

P

4 continue R continue
} }
// code block 2 // code block 2
} }
// code after loop // code after loop

A AT S M 1S laid @i (311 1,50 S5 s continue 3l Sa g 1)

oyl

/ 1yt cesant /] [

continue

[ 2amesitcbesan)) [/ Y

continue 5l dalaz s :6.9 J<&
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Functions in C++
ngmu‘ﬁsguuu\_m;\_@uﬂCu,:_@a_mge@|wfm|biaa>m‘c.ﬂtﬂ\a.,m?w‘J_zc
Mmd_,.nugﬁ cplell oia 5uaBs M L £ Lind 3 e JS Bma yll olaglanll sl sl B8 palally oliCay gl
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> 93 91t omlg® S o 9¢J )+*4 o Jge s Jsd
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Lgie e ¥l I Yl liss calls s Lasy

Gl obladl god I il returnType
Laglescn! @ s Al L@p-).:

( foncton s et CTEOETE )

returnType functionName (parameterl, parameter2,...) {

// function body

VN - r2meterifparameter2)

.(QA}&QE)MMMalyJEw?‘Qqu@

tlegegaza upatl lausS (nomam o (adue Judied dlages Als e Jlie

// function declaration
int adding (int a, int b) {
S = a+b;

return s
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int main () {
int a=2;
int b=5;
int c;
//calling the function and passing a, b as arguments
¢ = adding(a,b);

//cout will print the value of c

cout << c;
(&L,_.)yl el OgSa main() Al Lo dazs
k‘.qLe;Lu;qu~¢LH9LG)Lg51(return)

return 0;

int g3l wﬁ__g;m ULl 55 Obs 13S0 Aegall pla sl aga atls Liai s Main a1l ¢yls das 315 LS
g9 o Main ls . () ae,Lal! ol 3L Ll Ly Uatl o2 2 Jlsos] eadalad L_;‘ Jui ¥ty (s S )
el (s a1 e 5l g e (G 2 19l e ol

A1l el 2 gyl enSalall i o Lo 1l (1555 Sl cllanasll oyl saaly ol Gallay ) cmy

(LE51) "void" pla ¥ ¢4 (oS Bl ola Jie 29 Aegd gl A1 @v; I oySall ¢ya

void displyNumber () {
// code

Loop() ¢ Setup() 1

Setup( ) and Loop( ) Functions

d‘ﬁ"\'” 00D ol f.B)j‘.,d‘ C_AL')J duad Ln.A§Lc..\'.Lu‘¢_‘_':-_Jum|A NESY] IS Sl A ia .%5_29‘3:;‘ GAL')JEL'USJ../.L
eyl alilends IO (ye Bguty Wale iaal amy 01 J1gadl B e e il g gl ydl s ¢y e LSLEG
51l 13l (055 (ye Agiiane oag (Al ol 2 daga 5y 3 e 3l ull o2a 3555 VOId Setup () a 255 alls ol
o3l Cya Loy g Glealiaitl b ylall e Sl e Ll g cBead p1 5293531 Bl o ang daiiss fie Aatiel

e Sl o Ul oy callaitl Jae L1 S JS i void loop () adf ! L,n.\:‘_ﬁ‘setup() Ay 0al e
) 351 Al A5 ) Ad sl



void loop () Jals ud M el ol 3lais iS5 void setup () als Jats slae ¥l mali S5 ) cale JSay

ol gl zols (4sSs Jlgs ol cales 6l e O3el 6l

int b = 20;
}

void setu {
. 4 .
int a = 10; RPN otup () EINEEER

void 100;@{//_\ 5a93)¥1 B3 e

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

Ll B g el puaniadl (40gSit dnd

-
539 [TXTIW] 01> Jos

a += 1;
cout << a;
}
}
5L g1 g O LIS g Soliaty
Classes, Objects, and Methods
e (Object-Oriented Programming) acslst dswe y 81 555 )5
3..\}31‘5.&03\5.” ."QLZ\S_”" u_uLA.u;‘ ulcag.:;n)_"_” QL__L\A.L” @.ﬂ} “P‘;
O LS LS ¢ (ailuna LIS 020g0 99y 0 ALK Bma ol dceaLea¥)
= ils

className objectName;

objectName.classMethod();

Shtel oS (JEL S e Lewlu! (Actions) &las Y1 jae Jas
Fia (ailiaddl e 4 51 4 lies (Servo Motor) 423 ,cw &t poms
Oﬁz;\,a)ld:mayuin Slelya ¥ any 3B Sy« (g5l g @)
d;\.bua_ua.uﬂéjﬂbjﬂ‘wwb_wﬁﬁnﬁjﬁjtwé)djja
a2 Lag.(Methods) caills oL Laiuain (SIS IS S Sl cle | oYl
§ £ =
Al A Ll e SIS @ S50 Lgie e Gl gl Gl Gt
OIS el (Class ) axal s Jouls Callingdly pailasl e ol
‘f:}@.a.ns ol Hloe ! cliSay (LIS g 28l o 3,411 (“'G"‘J .(Object)
3,501 318 e 2L L s e - asgall 1) deand Lgil e il i5ISU1
glimiwd  (Servo Motors) 93 yew OIS yove 4505 Ilis (< com
B LSyl o2 (e S (9Simy < "SEIVO" 353 (e e ¥ I Yy
"Servo " &% ye (INStance) aiattdiew 3l dule sy (| 53150 LSS
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Cat e Lales Gt 25 Calins .7
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C++ 2 Ama s (o1 2 500 Sl Aia 5 (y0 JLETY
Migrating from Visual Blocks Programming to C++ Programming

Wizma y Il duzma ydl (Tinkercad) 1S yis Ll (Arduino) giuga ) ¥ dma y (e JLEEY L8 S )yl 1a 2 @l
1 by el e pull ilaglls Y1 0 Leill JaB 2 5o e IS ,S5 2 Hma | culialll 2 Gt Ayl il aluit
oL By J1gll ol 10 2 Qa3 ¥ @Snts ailSCal (ya LaLSH 331 s ST Uy pn s C 44 alasial ol
N EHINNECTHURVIPRS> (PSSP BT

Tl
— K[E
— - clalp

Cort 2 dma ol M1 15805 2 Bma ol il (40 16,10 U

b1 g Al 539 Lilad gy 93 51 292 9 collal ¥ (g A DLy gk 93,1 A 5 BISLove Ay 1S S 509

aaziedl el ¥ el de gaa | WIPES [PRipWr wi (P ' P {
@ Output @ Control Variable Assignments and Operations
@ Input @ Math ol e gazma PO (e dmme 1 215805 it 2 L iy ol il O3el o
@ Notation @ Variables s latl el S atial 39 Jgasdl miags . (Math) Glustts (Variables ) o st
X b piitie e (MY

SIS ,SGs aad C++

int x = 0;

. -... ”a_“:'é .-.. -

a8 s A C++




change x ¥ Dby o

ill &yljg
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.BA.A:LA:LQ,A..E:' Aa 3.4113 Ty

als ,Ss ALy C++

Yo X apaaill o doly) Adee Juad
18 < 3 C++

X =X - y;

Yo X Oyt oo Al ddee GJL’JZ&J\S yiaia (rual
18 < 3 C++

z=x/Y;

Y9 X i) o Al 25lh0 £ ya|

S8 s AL C++

X <y

Yo X O peiid| oo Ailate ylaa ol ja !
S8 s AL C++

omiole o Audlale Alee ol o
18 < ad C++

X =y & x <y




@ Output © Control
@ Input @ Math
@ Notation @ \Variables

change y ¥ by e

ZI > Pl yg Oyl pS g Ao pdt it ylcalt
Conditional Statements, Loops and Output Messages

Ca S 5 Sa5 il 2 AW Bl el ) Sty ey sl el yLuatl Ly

s . (Output) £, ¥y (CONtrol) eS=itt 5 algl cilegaza I

3 gl yal gD Alal 31 Jgaand!

.(Serial Monitor) adadteadt 2atat Jle Ul deld

print to serial monitor (QaEllleRelils] with » newline

C++

Serial.println("hello world");

il 5 LY

C++

delay(5000);

L abaill o 2l IS 151 20 51 Ama yl) csleglatl] 2dis

C++

if (x < 10) {

y+=5;

celse Jauwl 3352 st) bl 2uaB @igus Y Lo Galaill oyl S 13 if 22 Jo1s else lel dmra ydl cileglastl i

change y w

else

change y w
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C++

if (x >= 10 §§ x < 20) {
y += 10;

}

else {

y += 20;

230



L bl oyl IS 131 FOr 2 515 Bmma pl colelal] Sdis
a8 s A C++

for (counter = 0; counter < 5; ++counter) {

y =1

Y Al 2 while 1S5 dan

C++

repeat while » while (x <= 10) {

change x w by 0 !

X += 1;

2,5 L0 g Acad 411 93951 LBl kol Srlan yua g OSmite
Arduino Digital and Analog Pin 1/0

daniial| el ¥ ilid dcgama SIS S5 el 2 559,31 A gl By 1 Linll 9 3ad 1 ol oY e Je Ll @y
@ Output @ Control olustly (Output) #1531y (Input) Il palgl cilegama JUA Cya
@ 'nput @ Vath Aad M ol il gign,¥1 ol ,bel aa Lgd ansind s 50 JS 2. (Math)
@ Notation @ \ariables @ ) /S D daliitian! @i OIS 13] Ls e 018 JSag alid B 5

2 setup() Al 2 clis uyusd I plasd oy b alast wd (g, bl ol
C‘).:'-‘Y‘js‘ (Input) JLeay %ﬁ.}i‘_ul;.gu ol ‘A‘; L Emﬂj_udéjig‘
o2 Aegd Jua32011.10.9.6.5.3 31, LYl aluxiul @5 . (Output)
23,0931 el N1 e Al oL5al Jgumdl s pas . (PWM) da it

A8 ,Ss AL o

to read digital pin 4 pinMode(4, INPUT);
x = digitalRead(4);
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(dadiye) HIGH 03 e 4 o3 )0l Caylall ded dars
S8 S Ay C++

set pln 4% to HIGH » pinMode(4, OUTPUT);
digitalWrite(4, HIGH);

S8 s Ay Clttt

set yw to readanalogpin A3 w pintiode(A3, TNPUT);
y = analogRead(A3);

.(PWM) daid! o pe e aluziwl 15 &b Lal Aaall (e 10 B0t 2ad slael
SIS, Ay C++

s | o | s @ pinMode(16, OUTPUT);
analogWrite(10, 15);

CH+ AT 1| Ao, 3IS JS0LG S po JIEGY I e Alial

*

Examples of Migration from Tinkercad Blocks to C++

Bl aiel I eyl 218 555 il a5 0,31 gl Soma s (e JLETSO 1S 505 2 Al Abial &
CH dra

, Aoral gl ¢ guall Anddl Oi1a gt Jlie

e i Blinking LEDs Example

O3 5315 e gpioms Wy Ll i
il e 3o il e 105l yo 5 pinagy s gunll gl 350l
Asllall oligSL

.R3 gigl giugayangl 1@

.(LED) sgall aiia 3gals 1le

R3 gl girga)] (LED) s guinll pita 350l

AS G 2 Gt ARl Ao ol (ySiay

@)ﬁ\llalﬁu}in:ﬁllﬁ QL}JQA&FU‘&}J&,}.L;‘UJJ
.(Text) =3 1 (Blocks)
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cgunll il g0l ) Juungs 16,12 JSa

18 5S2 elid

forever

repeat o times
setpin 11 =
wait 'Il' Secs w

setpin 11* to LOW =
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o o ® ~Yng maA
Tl § 1

DIGITAL (PWM~)

(W
= mma ARDUINO

1

LA 9al) 39l o gt

£ 352101) LED (dasgs) Cathode fogiy @ <
511 (u,¥1 oLl ) GND Coylally (s gual
O . (25.1) black | clludl ¢yl i g giga,Y)
s guall pidl sgal ! (.A.ua.f\) Anode Jiogi ‘é <
a5l 11 (3 1) Digital < ylall, (LED)
O . (,2391) green LIl wlldl g 325 csiuga, Y

S93)¥ 1 Ae
s guall t&i‘ 35:"..&_” URA G ﬁ] ‘Z_L‘a-.‘j.” sl 2 &l e
Loe JS s b5 e 200 3L i35 10

C++

int counter;
int counter2;

void setup() {

pinMode(11, OUTPUT);

}
void loop() {

for (counter = 0; counter < 5; ++counter) {
digitalWrite(11, HIGH);
delay(1000); // Wait for 1000 millisecond(s)
digitalWrite(11, LOW);
delay(1000); // Wait for 1000 millisecond(s)

}

for (counter2
digitalWrite(11, HIGH);
delay(200); // Wait for 200 millisecond(s)
digitalwWrite(11, LOW);
delay(200); // Wait for 200 millisecond(s)

= 0; counter2 < 10; ++counter2) {
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Passive Infrared Sensors (PIR) Alarm Example
s PIR 51200 5Lg oLl 3alaadl g9, ) caasis 53t
<O s t.'lIr 2 da fia dhguin clagaly A B;L'A? SJLZL‘;

Ausllall eligSUl

£ 9481 1an 2 i | L g1

i i - .(Arduino Uno R3) R3 gisi giugssidmsgt o
§ ‘ ¢ .(LED) s guall piie 3515 ®
(& {(PIR) 28 o yadiis ®
a ° o aS yodl yadiliius
R3 sisl 5iuss)] (PIR)

Foral b Lensiadl il :6.13 IS

18t o LGN

35l5) LED J (Ja.n.g.a) Cathode Jingw ‘gs <
(¥ 3 ,0all) GND 3, LalL, (s ,,Autm
black | clludl (gt Y325 ¢ 993 ,¥1 A gll
o.(A}jzﬂ)

3gald) LED 3 (M) Anode Jiwgu ‘aa <
11 (241) Digital L ,lails (= 54411&“@
green LI cllull (gl g siga ¥l Ayl
(2 HEWER)

(3 pom) yadiioie) PIR 3 Lal byl Juogis @3 <
15393,31 3411 10 (3 ,I1) Digital < ,lalL,
! d orange g,}m Al bl gl e

g A3y
¥OSN3S ¥Id

XV1vavd ‘ ooV

DIGITAL (PWM~) e (UJLZE)_JI)
) ‘ (45)9-.” )PlRo)Lu‘d)Iad_uA}u‘gﬂ<
5 : ARDUINO Sl a3 ¥ gl e (dga 5) BV soany

O . (Y1) red LIl cllul oy

PIR J (uzoy¥1 2 ,1all) GND sy @ <
a,lall) GND Calally (38 ol yaiiicia)
Al ALl 091 Y58 5 593 W A gll (a V!
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18,5 i

forever

read digital pin

10 =

HIGH »

$93)¥ 1 A2va

OIS 15 Les maliydl Gamicw
2

281 43 (PIR) &S yodl yadiicua
4alag) ey dig) Jlome 2 LIS
D] sl ] g sl

2 (Text) jai dowe jid | pudg s

A0y, Ao ot Sladard) ) poa
G+ 2al gL ald|

C++

int counter;

void setup() {
pinMode(10, INPUT);
pinMode(11, OUTPUT);

}

void loop() {
if (digitalRead(10)

for (counter = 0;

digitalwrite(11,

delay(300); // Wait for

digitalwrite(11,

delay(300); // Wait for

== HIGH) {
counter < 5; ++counter) {
HIGH);

300 millisecond(s)
Low);

300 millisecond(s)
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DC Motor Example

B ys 3y DC e 2 @ Soxil] Alagay 3,515 G-
ALY LSt I it dy Alagel] 35) 5|
.(Arduino Uno R3) R3 g3gf gingayl amgt ©
.(DCmotor) yeiwe )Ls et yoma ©

(TMP36) 3, ot | & 53 ypadicicun

13 alal o LAY
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forever

set temperature v to read temperature sensoronpin A0 v inunits °C v

$293,¥ A2va
Zw 2

» temperature @by |y ite ol G bt

i temperature > w 9 then dAxgl2 AO ‘éJ-B Ll ‘—‘”JJ"“" Aliongs (“:‘1‘-‘“3

print to serial monitor temperature with ¥ newline

B ezl LMl e dn BE5 oS S5

| 'lhfd‘l;#‘atr>leoéd§}uﬂ}égby‘
[eeLbi s ol BHICHES temperature s | sl ds 53 yuiie Jums Losic
| 2 (Aasee d et
wait o secs v gSL"'-" 2 (dnsie Ao yy) 27 dauat S

' setpin 11+ to LOW »
2 (Text) (i e ol gy 35!

497 Ao, | Slalail! ) pmse
O+ Zal mld | ait!

C++
int temperature = 0;
void setup() { (a_:ul_:.ﬂ‘_,laa_gl__.jd.u (Serial) lutuidt (SIS oz jN
pinMode(A®, INPUT); Lgy start () lls agas csetup () Als b agluato]

S UGin Y Lgal il S ubealol 3Ll
pinMode(11, OUTPUT); Ol Al Se s cprintin () &ls ol print () ails alasnaly
} 1 N a:.Lésu'g\;:..\q. s Caavie printin( ) i s
¢ £

Serial.begin(9600);

void loop() {
temperature = (-40 + 0.488155 * (analogRead(A@) - 20));
Serial.println(temperature);
if (temperature >= 27) {
digitalWrite(11, HIGH);
delay(2000); // Wait for 2000 millisecond(s)
digitalWrite(11, LOW);

G0, e00®
00e,%°: ¢°,000
LX) °.%.° (X
e, % e, 0
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1AW Ao | Oledatt 2 (Logical Error) akaie Uas g (Syntax Error) sueld Uas (yo ol e

void loop() {
for (counter = 0; counter < 5; --counter) {

digitalWrite(11, HIGH);

// Wait for 1000 millisecond(s)
delay("1000");

digitalwrite(11, LOW);

// Wait for 1000 millisecond(s)
delay("1000");

Gacld Uas salaie Uas

void loop() {

temperature = digitalRead(A0);

Serial.println(temperature);
if (temperature >= 270) {
digitalWrite(11, 1);
// Wait for 2000 millisecond(s)
delay(2000);
digitalWrite(11, 0);
}

Gacld Uas ik Uas
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Jo¥ e guall 2 il 3 gulad| Jadd Byl Lgd @ 5 0 JS (120 g3 alidue gy

[ ]

....

000, o,
e * % _ oo

00, °,°,° o0

Ul il ajljg
Ministry of Education
2026 - 1448

240



A, pa e Alawlgy 500! 2B @b g (AS youd| yadiie plasiwl HIHOYL (ol @bl JUR 2 au s e
ALAIS) e sl (e 9 = gl piica 390us AS yo pa s S Juo g - o1 Ogls £ gulall piiee 3539 p3T
Lo £ 0 AS yond| pa iiius

e+l ot A, 8 5L Jla y¥ &yt plisnials olnd | JLRI 2 paiad | L & poma daciny 0 0
Byt A 53 padiiune LgadiSy A1 3,0 ot | 2 3

il ajlig
Ministry of Education
2026 - 1448



PPN TRON

it bt (EREVPE )

GO @Sl g doma 5y
CH+ dal aluiuby

www.ien.edu.sa

Build a Smart Door Lock (,S3 wby J&a3d ¢ Liay
syl gu;sn gorill 1282 ansiii

.(Arduino Uno R3) R3 gigl girga,l amgl ®

(4%X4 pulie) piliedngl @

(12C) 16X2 _ulas LCD 2ils o

.(Micro Servo) ,awas 98 yow &y ©

g9t 10 B A il | L g1

(12C) 16X2 Lulse LCD 2Lz

>
Z
>
=
(o)
@
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AXA riilis 2! phina 98y & s R3 gl ginga)]
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553,30 Lglungiy (wligSLI) components ¢ys (JLs¥1) INPUt 2 (e milall ds o) dalisly T

L A gt Juasdd

2 (Ja¥) Input da (ye (8Ll 4g8) Keypad 4x4 5Sa (e el <
O .ot i lie 2 dilsly dimly (wligSL) Components

O 5153, TL Lolsl19 e il otk malall gl e oY1 el Juansiy @ <
© 505,90 (o1 8 a3l ylally il dagl e I Slacd] Jpuogiy @3 <
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© 555,90 (a1 2 a3 01 (o ylally slall 2o gl ye gl M1 sganll Juuogis @B <

A(axN1) green Uil LI eIMLLY A8lS 2 <
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K[E] Smart Home Lock F =

c|alD]

« @ @ - v | - Code P Start Simulation Send To
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Search
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\

Soil Moisture  Tilt Sensor  Tilt Sepsor 4-

Sensor PP

! ! Q —=
Temperature Gas Sensor Keypad 4x4

Sensor...

. m
DIPSwitch  DIPSwitch  DIP Switch
DPST SPSTx 4 SPSTx6
Output
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LED LED RGB Light bulb
s
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Nz = Y
NeoPixel NeoPixel  NeoPixel Ring
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' DIGITAL (PWM~) . @
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16 24 4
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#include <library name>
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#include <Adafruit_LiquidCrystal.h>

latl as gl 3ty

#include <Keypad.h>
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#tinclude <Servo.h>
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Servo servo;
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const byte numRows 4; // number of rows on the keypad

4; // number of columns on the keypad

const byte numCols

A o diedy "const byte” g4l (pe (NUMROWS) Cagaalt sue Lin S

-(NUMCols) Buec¥ i sue Lo 4ils el Gulalyy w0l 3 16.23 U8
(618 515 155)



Lapyle e ilall Aogt e 5 gla LaS Lol sganlly Caonll Lang dogiunll zLuall auuss I clls s zlimt,

// keymap defines the key pressed according to the rows and columns just as
they appear on the keypad

char keymap[numRows][numCols] =
{
{'1', '2', '3', 'A'},
{'4'", '5', '6', 'B'},
{v7', '8, '9', 'Cc'},
{'+', 'e', '#', 'D'}
b
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// Code that shows the the keypad connections to the arduino terminals

byte rowPins[numRows] = {9,8,7,6}; //Rows 0 to 3

byte colPins[numCols] {5,4,3,2}; //Columns 0 to 3

AW il iy yiagtg e sl el Gayb e Keypad (518 a2 5,53 sghasdl fian

// initializes an instance of the Keypad class

Keypad keypad = Keypad(makeKeymap(keymap), rowPins, colPins, numRows, numCols);
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char password[4];
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void setup()

{
//servo setup
servo.attach(11);
servo.write(0);
//lcd setup and password set
lcd.begin(16, 2); e
lcd.setCursor(0, 0); \L}:____\
lcd.print("Set &4 character"); I
lcd.setCursor(0, 1); |
lcd.print("password:");
for(int i = 0; i < 4; i++) {
password[i] = keypad.waitForKey();
}
}
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void loop()

{

// clear the screen and display the new message
lcd.clear();
lcd.setCursor(0, 0);

lcd.print("Enter password:");

bool correctPass = true;

char buttonPressed;

// this code checks each button pressed against the corresponding password
digit
// e.g. it will check the 1st button pressed against the first digit of the
password and so on
for (int 1 = 0; 1 < 4; i++) {
buttonPressed = keypad.waitForKey();
if(password[i] !'= buttonPressed){
correctPass = false;
}
lcd.setCursor(i, 1);

lcd.print(buttonPressed);

delay(1000);

//this code will be executed if the password is correct
if (correctPass) {
// clear the lcd screen

lcd.clear();




// set the cursor to the beginning of the 1st line
lcd.setCursor(0, 0);
lcd.print("Correct password!");
// set the cursor to the beginning of the 2nd line
lcd.setCursor(0, 1);
lcd.print("Unlocking...");
// write the angle by which the servo will rotate
servo.write(180);
// wait 5 sec and then rotate the servo to its original angle
delay(5000);
servo.write(0);
}
else {
// this code will be executed if the password is wrong
// clear the lcd screen
lcd.clear();
// set the cursor at the 1st col,row
lcd.setCursor(0, 0);
// print the message

lcd.print("Wrong password!");

Break this Code down zels od1 Ly

// clear the screen and display the new message
lcd.clear();
lcd.setCursor(0, 0);

lcd.print("Enter password:");
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bool correctPass = true;

char buttonPressed;

// this code checks each button pressed against the corresponding password
digit

// e.g. it will check the 1st button pressed against the first digit of the
password and so on

buttonPressed = keypad.waitForKey();

if(password[i] '= buttonPressed){
correctPass = false;

}

lcd.setCursor(i, 1);

|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
for (int i = 0; i < 4; i++) { |
|
|
|
|
|
|
|
|
|
|
|
|
lcd.print(buttonPressed);

|

|

|
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// this code will be executed if the password is correct
if(correctPass){
// clear the lcd screen
lcd.clear();
// set the cursor to the beginning of the 1st line
lcd.setCursor(0, 0);
lcd.print("Correct password!");
// set the cursor to the beginning of the 2nd line
lcd.setCursor(0, 1);
lcd.print("Unlocking...");
// write the angle by which the servo will rotate
servo.write(180);
// wait 5 sec and then rotate the servo to its original angle
delay(5000);
servo.write(0);
}
else {
// this code will be executed if the password is wrong
// clear the lcd screen
lcd.clear();
// set the cursor at the 1st col,row
lcd.setCursor(0, 0);
// print the message
lcd.print("Wrong password!");

}
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// C++ code
//
#include <Adafruit_LiquidCrystal.h>

#include <Keypad.h>

2 (Text) yad dxe y | o gy

#tinclude <Servo.h>
cAona pd ) Oladatd! oo

Adafruit_LiquidCrystal 1cd(0);

Servo servo;

const byte numRows = 4; //number of rows on the keypad

4; //number of columns on the keypad

const byte numCols

// keymap defines the key pressed according to the rows and columns just as they
appear on the //keypad

char keymap[numRows][numCols] =
{

{1, "2, '3", 'A'},

{'4', '5', '6', 'B'},

{7', '8', '9', 'C'},

{'=', o', '#', 'D'}

b

// Code that shows the the keypad connections to the arduino terminals
byte rowPins[numRows] = {9,8,7,6}; //Rows 0 to 3
byte colPins[numCols] = {5,4,3,2}; //Columns 0 to 3

// initializes an instance of the Keypad class

Keypad keypad = Keypad(makeKeymap(keymap), rowPins, colPins, numRows, numCols);




char password[4];

void setup()

{
// servo setup
servo.attach(11);

servo.write(0);

// lcd setup

lcd.begin(16, 2);

// lcd print 1st line
lcd.setCursor(0, 0);
lcd.print("Set 4 character");
// lcd print 2nd line
lcd.setCursor(0, 1);

lcd.print("password:");

// gets and stores the password
for(int i = 0; 1 < 4; i++){

password[i] = keypad.waitForKey();

void loop() {
// clear the screen and display the new message
lcd.clear();
lcd.setCursor(0, 0);

lcd.print("Enter password:");

bool correctPass = true;

char buttonPressed;




// this code checks each button pressed against the corresponding password digit

// e.g. it will check the 1st button pressed against the first digit of the
password and so on

for(int i = 0; 1 < &4; i++) {
buttonPressed = keypad.waitForKey();
if(password[i] '= buttonPressed) {
correctPass = false;
}
lcd.setCursor(i, 1);

lcd.print(buttonPressed);

delay(1000);

//this code will be executed if the password is correct
if (correctPass){

// clear the lcd screen

lcd.clear();

// set the cursor to the beginning of the 1st line
lcd.setCursor(0, 0);

lcd.print("Correct password!");

// set the cursor to the beginning of the 2nd line
lcd.setCursor(0, 1);

lcd.print("Unlocking...");

// write the angle by which the servo will rotate
servo.write(180);

// wait 5 sec and then rotate the servo to its original angle
delay(5000);

servo.write(0);

}

else {

// this code will be executed if the password is wrong




// clear the lcd screen

lcd.clear();

// set the cursor at the 1st col,row
lcd.setCursor(0, 0);

// print the message
lcd.print("Wrong password!");

}
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Programming the Arduino gsga )% A s
393,31 o Jlaail 3L53 sl ae Y Arduino IDE Jee 3% I 4w StandardFirmata JeSgig,m Joem Tociw
-(Python) Ogialadt dome 5 Al d i agaiw 1 maliyls

-(PiP) psdl 35lal allad IS ¢y paho-matt de jo i @2y PyCharm pial
:‘_,ﬁlt ¥l Sy o cllee .x.\.{;% (Terminal) 2o ylatl dgalgll =ual (PyCharm 2.

pip install paho-mqtt

e}:.n S ptianls @3 @ omapull clabada Bl 2 o5 .mqtt_arduino.py @b s Ol cale s Linl 03
sy

el Gl il 30 4day polsls <L) -datetime o

bl 2 @Seill time o

JSON wlEIS aa Joall sjsON o

Firmata JsSsig 5 I (e 5ig,¥ do g s Jualgill :pyfirmata e
MQTT :lawg pe Jeolgill s Mae :L23| :paho.mqtt.client ¢

from datetime import datetime
import time

import json

import pyfirmata

import paho.mgtt.client as mq

CLIENT_ID Jseall @aal ¢y5Ses -4 diios 301 MATT (Jpand auit ol 3l 3591 el it &
A TOPIC ity s Jomt o 53001 EMQX 0,055 301 alall o wusll )l ie 5 g2 MQTT_BROKER Ll
LAl g dacaglly JLan3 S ol 891 a L) daie I PORT iy . Josoall dp il % s (o3 pgaingll ol

Lo &laa Yl e 15 255l 5uiieS auisioie FLAG_CONNECTED ls

# Variables to setup MQTT client

CLIENT_ID = "PUBLISHER_01" # ID of the client
MQTT_BROKER = "broker.emgx.io" # Address of the broker
TOPIC = "waste/drops" # Topic to subscribe to
PORT = 1883 # Default server port
FLAG_CONNECTED = False # Connection flag




MQTT ot g Jlai ¥l O pudie :3.3 J g

Y
MQTT Juee el CLIENT__ID
Cugicd | MATT dareus 0l gic MQTT__BROKER
Jeandl 48 & it 3 gyl TOPIC
s JLa¥I 31, aslidl uiie PORT
Ll JLail (ya 32 3L i FLAG__CONNECTED

_554 RN (Flrmata) d}j}nﬁﬁ e‘.,\m_a.ubj_ud))‘ﬁb dl_aa.'}” g L@.mg.nu_db ‘4_\.\}” )Ja_m‘ﬁ‘ M‘
uLvLu.” u.l.c J}‘.a:au WM‘ MLAY‘ ).u.u.u.u.aj a;L‘a}” ).i.l.u.ua.ﬂ.\ Aol db]a}"

board = pyfirmata.Arduino('COM4") # Specify communication port
it = pyfirmata.util.Iterator(board) # Select the board to connect

it.start() # Connect to board

# Selecting the sensor pins
light_sensor_pin = board.get_pin('a:0:i")

tilt_sensor_pin = board.get_pin('d:3:1i')

Ly ‘a| (_hd.ﬂ A5 dalasatl 44*9\} culs ‘.\‘ La .\.Jm ‘q_uﬁj_bj can fU” 4_4.»}” ;LQ—LUYL) 3\_6‘2‘ ‘—“J-‘-"—‘“
- JalSIL Aol Zunid alazian¥l ol e sute g A\_m,z.j garbage_ drops

can_full = False # Flag to indicate whether the can is full

garbage_drops = 0 # Counter for the garbage drops

Ailiaa 3l Lgd (1955 5 40 JS 2-garbage_drops o can_full L;)_.,._i sl s | syl Al s Lasl ©2
gl 108 Jg saall | Wy Juu 5

def reset_can():

global garbage_drops # Access the garbage_drops variable

global can_full # Access the can_full variable
garbage_drops = 0 # Reset the counter to 0
can_full = False # Clear the can

s et



oeoly e s Ll Yol asie Agglod) aludsil @ a5l oo Joaall Blay Jlus¥ 259 A1 e Ladk o3
garbage_drops ytimestamp =iLastl Dictionary (ugeld 0,518 < Lisly gl Jume it timestamp
"waste/drops" d,Lﬁ\ g—n50 A 0 )25 @5 JSON SIS I (ugalal foa Jogty aganw .can_full

el UM (e

def publish_message():

global garbage_drops # Access garbage_drops variable
oLy Baeads £ LS|

global can_full # Access can_full variable eyl bl s

# Create a custom format for the timestamp
timestamp = str(datetime.now().strftime("%H:%M:%S"))

msg_dictionary = { # Creating the JSON object

"timestamp": timestam
P P sl IS ¢ Ll

"garbage_drops": garbage_drops,

"can_full": can_full

JLu,¥ JSON
L‘ bl

}
msg = json.dumps(msg_dictionary) # Convert dictionary to JSON
try:

result = client.publish(TOPIC, msg) # Publish message
except:

print("There was an error while publishing the message")

time.sleep(2)

s s> Terminal & ylall d g sl uj) 4Sh Ay s g (ALY &l Yl C_nu s sLaly @3
Efaa C_'La.n_s Ul sia Jc_')J (&..\.‘L..u.u:' 2\.3@‘)33‘ QUA,H.@U_A 11 Qua:l_uuj 4.\.&53‘ J_.m.a_“_v dL@:y|
-paho.mqtt.client a5 0 5293 21 el

def on_connect(client, userdata, flags, rc):

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == 0: # If rc is 0 the client connected successfully

FLAG_CONNECTED = True

print("Connected to MQTT Broker!") S M5 (ya Jy piiiall fn

else: Jlas¥l Al yglaid paho

print("Failed to connect to MQTT Broker!")




35S 301 &Il ON_connect eulus Y alles dayyg MQTT Jae Liagis grali ! s il 6 3ol 2 agns
2 -

client = mq.Client(CLIENT_ID) # Initialize an MQTT client
client.on_connect = on_connect # Bind the on_connect event handler
client.connect(MQTT_BROKER, PORT) # Connect to the specified MQTT broker
client.subscribe(TOPIC, 0) # Subscribe to the specified topic

e gLl S 10.200 Gy J51 light_value ded cilS 131 el yuld i 1 51 ,Sa0l s Lisls 03

while True:
# Get sensor values
light_value = light_sensor_pin.read()

tilt_value = tilt_sensor_pin.read()

if (light_value is not None) and (tilt_value is not None):
print("Light levels : " + str(light_value))
print("Tilt levels : " + str(tilt_value))

print("Garbage drops : " + str(garbage_drops))

# If there is a tilt, add 1 to the counter
if (tilt_value == True):
garbage_drops += 1

# If there is a tilt and the can is full

# publish a message and reset the can AQUL&NJJAQA7¢QM
aleatl dgl Slic Lania
2
Ayl o lgie aiSH
Andkicll 5: LY

if (light_value <= 0.200):
can_full = True L‘

publish_message()
reset_can()
publish_message()
time.sleep(1)
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from datetime import datetime
import time

import json

import pyfirmata

import paho.mgtt.client as mq

# Variables to setup MQTT client
CLIENT_ID = "PUBLISHER_0O1" # ID of the client

MQTT_BROKER = "broker.emgx.io" # Address of the broker

TOPIC = "waste/drops" # Topic to subscribe to
PORT = 1883 # Default server port
FLAG_CONNECTED = False # Connection flag

board = pyfirmata.Arduino('COM4') # Specify communication port
it = pyfirmata.util.Iterator(board) # Select the board to connect

it.start() # Connect to board

# Selecting the sensor pins
light_sensor_pin = board.get_pin('a:0:i")

tilt_sensor_pin = board.get_pin('d:3:1i")

can_full = False # Flag to indicate whether the can is full

garbage_drops = 0 # Counter for the garbage drops

def reset_can():
global garbage_drops # Access garbage_drops variable
global can_full # Access can_full variable
garbage_drops = 0 # Reset the counter to 0

can_full = False # Clear the can




def

def

publish_message():
global garbage_drops # Access garbage_drops variable

global can_full # Access can_full variable

# Create a custom format for the timestamp

timestamp = str(datetime.now().strftime("%Y-%m-%d %H:%M:%S"))

# Creating the dictionary object

msg_dictionary = {
"timestamp": timestamp,
"garbage_drops": garbage_drops,
"can_full": can_full

}

msg = json.dumps(msg_dictionary) # Convert dictionary to JSON

try:
result = client.publish(TOPIC, msg) # Publish message
except:

print("There was an error while publishing the message")

time.sleep(2)
print("Message sent to the MQTT broker")

on_connect(client, userdata, flags, rc):

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == 0: # If rc is 0 the client connected successfully
FLAG_CONNECTED = True
print("Connected to MQTT Broker!")

else:

print("Failed to connect to MQTT Broker!")




client = mq.Client(CLIENT_ID) # Initialize an MQTT client
client.on_connect = on_connect # Bind the on_connect event handler
client.connect(MQTT_BROKER, PORT) # Connect to the specified MQTT broker

client.subscribe(TOPIC, 0) # Subscribe to the specified topic

while True:
# Get sensor values
light_value = light_sensor_pin.read()

tilt_value = tilt_sensor_pin.read()

if (light_value is not None) and (tilt_value is not None):

print("Light levels : " + str(light_value))
print("Tilt levels : " + str(tilt_value))
print("Garbage drops : " + str(garbage_drops))

# If there is a tilt, add 1 to the counter
if (tilt_value == True):

garbage_drops += 1

# If there is a tilt and the can is filled
# publish a message and reset the can
if (light_value <= 0.200):

can_full = True

publish_message()

reset_can()

publish_message()

time.sleep(1)
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Viewing Messages through the MQTTX Client

LS MQTTX (541 aadl S35 o 5 1 I s Bl 1 55 ey il 2 B ull ol 2
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Topic: was

timestamp":"2022-10-03 11:14:54", "garbage drops":9,"can filled":false}

@ Martx
File Edit View Window Help

Connections Ne‘.‘sCoﬂ[ecuon‘ desktop_connection ¥ €5

@ desktop_connectio,.. Plaintext

UG WastT  UIopsT Ruos U

-

{"timestamp 2022-10-03 11:13:34","garbage drops":8,"can filled":false}

14:54", "garbage drops":9,"can filled":false}

15:13", "garbage drops":10,"can filled":false}

{"timestamp":"2022-10-03 11:16:54", "garbage drops":11,"can filled":false}

3 11:17:23", "garbage drops":12,"can filled":true}

":"2022-10-03

-

{"timestamp 142", "garbage drops":1,"can filled":false}

QoS: 0

Topic:

{"timestamp™":"2022-10-03 11:19:29","garbage drops":2,"can filled":false}

{"timestamp":"2022-10-03 11:21:51", "garbage drops”:3,"can filled":false}
31 16:15:11:9
Payload: JSON QoS: 0 Retain Meta
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Creating the JSON Data File () gua Slila ale ¢ LZSY

o S Bl mgtt_receiver.py zobill asdag A2 5 0 Aagains Ala wul gy JSON bl cale s Ladky Py
Lagimacilygizma | yaiug 128 JSON cale data_analysis.py cale midew @3 d8sacnlls JSSON (43188 &l
bl oSl ilens agsg 3asLatl JSON

Jan 132yl aagaiat LIS 2l <5 cdata.json @uwbl pelal atulee 2 1y Lile & 231 o5 PyCharm gl
dagantly sLadll ol st JSON LIS matt_receiver.py @ﬂiu .olLial g0 9o LS alll 12a
4l o5 data.json calll dads! .olisl &g el

[]

] ! Syl @3 ooma il paall Byln 2 .mqtt_receiver.py @b s sl cale s LASL o3
Al U 5l Gie Ll & 45 -datetime o

JSON w18 ps Jolaall :json o

MQTT :laig pe Jeolgill s Mae - L23Y :paho.mqtt.client o

ool cluls e 3aga gl culalll ae Jolazll ;08 @

from datetime import datetime
import json
import paho.mqtt.client as mq

from os import path

JSON clily cale pe Jelamiw 31y data_file_objects  data_file Y eyt e Lask @@

data_file = "your_file_path" # Absolute path to the JSON data file

data_file_objects = [] #|This contains the objects from the JSON data file

slacial gl cya ST
il alilud! Cale




et Laiy (CLIENT_ID auls 45 aies ot MATT (pad auitadias 31 2391 el il oLy 03
el I TOPIC g ey JLoi¥ @i 5331 EMQX 0,355 5301 alall digausll ()l 3| MQTT_BROKER
FLAG_CONNECTED o gl JLas3 M al 55331 5Ll e 3l PORT 5. Jraal] 48 )y idises 6201 g 51

LY Sl an I e llan A3 2 55La) 5uiiaS adieiodu s

# Variables to setup MQTT client
CLIENT_ID = "RECEIVER_01" # ID of the client

MQTT_BROKER = "broker.emgx.io" # Address of the broker

TOPIC = "waste/drops" # Topic to subscribe to
PORT = 1883 # Default server port
FLAG_CONNECTED = False # Connection flag

Bogdd) S5l I Cpe cnlaglalll oy 3ot ‘:_\xuiu Algreports messages_stack aa¥l el yuantl s Lasls @2

messages_stack = [] # The array with the messages per can filling

reports = [] # The array with all the generated report objects

JLai¥l 7L Jg> Terminal 4o ylatl dga g3 31 08T 2y cudas Sl g 2591 lan Yl tlas Ay Ll @
-paho.matt.client Lt o545 2 Cowslid

def on_connect(client, userdata, flags, rc):

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == 0: # If rc is 0 the client connected successfully
FLAG_CONNECTED = True
print("Connected to MQTT Broker!")

else:

print("Failed to connect to MQTT Broker!")
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def on_message(client, userdata, msg):

global messages_stack # Access the messages_stack variable

# Decode the message payload

payload = str(msg.payload.decode())

# Convert the payload to a JSON object and append it
# to the messages stack
payload_object = json.loads(payload)

messages_stack.append(payload_object)

# When you receive a message, print it to the terminal
print("||---- MESSAGE RECEIVED ----|[\n")

print("Payload: + str(payload_object))

# If the payload object has the can_filled flag set to True

# generate a report for the filled can
dazn o al elily Las!

if payload_object["can_filled"] == True:
cdalesl! LJB e Wial sie

generate_report()
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def generate_report():
global data_file_objects # Access data_file_objects variable
global messages_stack # Access messages_stack variable

global reports # Access reports variable

# Getting the first and last objects from the messages_stack

first_msg = messages_stack[0] RPN e
last_msg = messages_stack[len(messages_stack) - 1] oliast 3 15 ¥y Y
cdgll b

# Converting the string attributes of the messages objects to datetime
time_filled_timestamp = last_msg["timestamp"]
first_timestamp = datetime.strptime(first_msg["timestamp"],"%H:%M:%S")

last_timestamp = datetime.strptime(last_msg["timestamp"], "%H:%M:%S")

@Uaﬂ dlee ﬁa"\i“ﬁ“
garbage_drops = last_msg["garbage_drops"] G2 ol a3
gl

# Calculating the time_to_fill by comparing the timestamps
# of the first and last fillings
time_delta = last_timestamp - first_timestamp
time_to _fill = time_delta.total_seconds() / 60
report_id = len(reports) # This will be used for object indexing
# The JSON object that will be appended to the JSON data file
report = {
"id": report_id,
"timestamp": time_filled_timestamp,
"garbage_drops": garbage_drops,

"time_to_fill": time_to_fill




# Append the new report to the objects of the data file

# and write the data_file_objects array to the data file

Sbigima Gooss
data_file_objects.append(report) abldl dagains
with open(data_file, 'w') as file: L‘ cabledl caley

json.dump(data_file_objects, file, indent=4, separators=(',',': "))

# Append the report object to the reports array and to the JSON data file
# and clear the messages stack
reports.append(report)

messages_stack = []

Jnc Liaghs gt o8 «Lgamids g iy .3gomga lilial 1S 1) Laca galipull ¢y a1l o 3ol 2 GmTi
ItV a9 3 @3 codhel 35S Ll Jlsatls ON_message 5 on_connect &ulusYl eladles day 59 . MQTT
Baylgd) Sl il &Lﬂ:&uy‘j Sue=dl ﬁ}“}“ 2 M ,5aNy MQTT dougo

# Check if the data file exists »—(.;&s&lwquwldﬂgpjoﬁ Jshl)

if path.isfile(data_file) is False:

raise Exception("Data file not found")
# Read the contents of the JSON data file
with open(data_file) as fp:

data_file_objects = json.load(fp)
client = mq.Client(CLIENT_ID) Initialize an MQTT client

client.on_connect = on_connect Bind the on_connect event handler

client.connect(MQTT_BROKER, PORT) Connect on the specified MQTT broker

client.subscribe(TOPIC, 0)

#
#

client.on_message = on_message # Bind the on_message event handler
#
# Subscribe to the specified topic
#

client.loop_forever() Listen continuously for messages




Complete Code 3l alSivy zmals o

from datetime import datetime
import json
import paho.mqgtt.client as mq

from os import path

data_file = "your_file_path" # Absolute path to the JSON data file

data_file_objects = [] # This contains the objects from the JSON data file

# Variables to setup MQTT client

CLIENT_ID = "RECEIVER_01" # ID of the client
MQTT_BROKER = "broker.emgx.io" # Address of the broker
TOPIC = "waste/drops" # Topic to subscribe to

PORT = 1883 # Default server port

FLAG_CONNECTED False # Connection flag
messages_stack = [] # The array with the messages per can filling

reports = [] # The array with all the generated report objects

def on_connect(client, userdata, flags, rc):

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == 0: # If rc is 0 the client connected successfully
FLAG_CONNECTED = True
print("Connected to MQTT Broker!")

else:

print("Failed to connect to MQTT Broker!")

def on_message(client, userdata, msg):

global messages_stack # Access the messages_stack variable




def

# Decode the message payload

payload = str(msg.payload.decode())

# Convert the payload to a JSON object and append it
# to the messages stack
payload_object = json.loads(payload)

messages_stack.append(payload_object)

# When you receive a message, print it to the terminal
print("||---- MESSAGE RECEIVED ----|]|\n")

print("Payload: + str(payload_object))
# If the payload object has the can_filled flag set to True
# generate a report for the filled can
if payload_object["can_filled"] == True:
generate_report()
generate_report():
global data_file_objects # Access data_file_objects variable
global messages_stack # Access messages_stack variable

global reports # Access reports variable

# Getting the first and last objects from the messages_stack
first_msg = messages_stack[0]

last_msg = messages_stack[len(messages_stack) - 1]

# Converting the string datetimes to datetime objects

first_timestamp = datetime.strptime(first_msg["timestamp"], "%H:%M:%S")
last_timestamp = datetime.strptime(last_msg["timestamp"], "%H:%M:%S")
garbage_drops = last_msg["garbage_drops"]

# Calculating the time_to_fill by comparing the timestamps

# of the first and last fillings

time_delta = last_timestamp - first_timestamp




time_to_fill = time_delta.total_seconds() / 60

report_id = len(reports) # This will be used for object indexing

# The JSON object that will be appended to the JSON data file
report = {
"id": report_id,
"garbage_drops": garbage_drops,
"time_to_fill": time_to_fill
}
# Append the new report to the objects of the data file
# and write the data_file_objects array to the data file
data_file_objects.append(report)
with open(data_file, 'w') as file:

json.dump(data_file_objects, file, indent=4, separators=(',',': "))

# Append the report object to the reports array and to the JSON data file
# and clear the messages stack
reports.append(report)

messages_stack = []

# Check if the data file exists

if path.isfile(data_file) is False:

raise Exception("Data file not found")

# Read the contents of the JSON data file

with open(data_file) as fp:

data_file_objects = json.load(fp)

client = mq.Client(CLIENT_ID) # Initialize an MQTT client
client.on_connect = on_connect # Bind the on_connect event handler
client.on_message = on_message # Bind the on_message event handler

client.connect(MQTT_BROKER, PORT) # Connect on the specified MQTT broker

client.subscribe(TOPIC, 0) # Subscribe to the specified topic

client.loop_forever() # Listen continuously for messages
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import os
import pandas as pd # library used for data manipulation
import matplotlib.pyplot as plt # library used for plotting data

# The data that will be used, extracted from the JSON dataset

data = pd.read_json('U3_L3_DATA.json', 'records',convert_dates=["'timestamp'])

data.describe().round(0)

e

gb.\.n}b‘.:\.b
& gl L id garbage_drops time_to_fill
D
gl 4 count 50.0 50.0 50.0
ot 2 daung
L gosdell A ) mean 24.0 54.0 152.0
std 15.0 30.0 100.0
min 0.0 2.0 50
25% 12.0 30.0 60.0
50% 24.0 55.0 147.0
75% 37.0 78.0 235.0
max 49.0 100.0 376.0
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# Create histograms for the data using 8 groupings
hist = data.hist(['garbage_drops'],figsize=(10,6),bins=8)

hist

data.hist(['time_to_fill'],figsize=(10,6),bins=8)

garbage_drops time_to_fill
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# Create stem plots for the data with diamond-shaped ('D') markers
plt.stem(datal 'timestamp'], datal['time_to_fill'], markerfmt='D");

plt.stem(data['timestamp'], datal['garbage_drops'], markerfmt='D");
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# Create 2 plots, one that groups mean garbage amount by hour and one by day
fig, (ax1,ax2) = plt.subplots(2,figsize=(12, 8))
fig.supylabel('garbage_drops')

data.groupby(data["timestamp"].dt.hour)["garbage_drops"].mean().plot(kind="bar",
rot=0, xlabel='Hour of the day', ax=axl);

# Monday = 0, Sunday = 6

data.groupby(data["timestamp"].dt.day_of_week)["garbage_drops"].mean().
plot(kind="bar', rot=0, ax=ax2);
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import time

while node.loop():
node.print("hello")
time.sleep(1)

.

node.print("world")

time.sleep(1)
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import time
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import time

import random

O B 1 Llg e Lnomeo 1302 sy e tbasanS Cpmaomin (ysaie FANMiNt () 3 il ald ¥ o dgs 0l 25l
6 1 1 o A il (S Lmaman 15 randint (106) G-t 33 Lol 1ol 20 JUL S Ao ool
.ﬁreﬂ;:m'%@majl Saall (3 555 @iang ke ) 3,00 S 2 5y padl A duly ﬁéultwldi@@ﬂl ‘a_xx._u;.u

while node.loop():

fire = random.randint(1, 6)

7oyl Gamin . lazl) a2 Vol il caad il b &yl ! CysSiead o 1 @,J\t?ﬁ“ randint() afs of Lis 3l 13
el L Loy 5ol oVl (e Alaalis S @i csLIIS 5 a¥1 IS 130901 (gslus fire juiatl 2 ad coilS 15] Las
Aasnstl Sl M Lgy oLl plazll (o yad e (g9 Ay Jlaaylg - Lgreudi 3uzall e (32> ) "FIREY" L 1
.Lgl 3,9L=l! (proxy node)

A 11 0L 1 (9850 5 LG 5 5n (1S 131 by 8 rasmas 3uac g c3iall by an @3 douudh g Lazll Coya 0]
glas! @i id () A0 Aol gy ¢ Ll L_,ngjz.x_aﬁuj.ét\_wgos@.(stuazg&P) "FIRE IN SECTOR 5"
ARl Ul day 3 ol b e 53 ] "y me A (6, 25l

if fire == 1:
node.print("FIRE!")
message = "FIRE IN SECTOR " + str(node.id())

Al 1 e 59 et | g Uy 301l i -seNd () A1 aluseialy Lgaansd bl YLt aiall (ySas

node.send(message)
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else:

node.print("")

LTS Bamt e A aBl gl 3Ll Bl s V1 2505 fie IS Lanl Ty (A5 e L gia 5,24l Bodall (S aies calunl 2.
Ao 15l dazd Gy Bade 1310e] 535 LeiSly crandint () adls Jie feas L33 uniform () &l NRESTHR
9‘53 4—1u3_1 legydia %ujs_u.” 308 Cj‘ﬁw

time.sleep(random.uniform(1, 4))

(edge.py) ALl 2na 501 aladts
Complete Code (edge.py)

import time

import random

while node.loop():

fire = random.randint(1, 6)

if fire == 1:
node.print("FIRE!")
message = "FIRE IN SECTOR " + str(node.id())
node.send(message)

else:

node.print("")

time.sleep(random.uniform(1, 4))
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.bufferSize () il

import time

while node.loop():

if node.bufferSize() > 0:

‘aj_a.v J.L.U.U Ul &u).m Ld.ﬂ_m)_” a;‘)_s day . read() R ‘a‘..muub 3.\.;33..4.«.11‘ «_'l_'Luﬂ o;b.s IS ey ;LS.M
Aty @St By 11 A i 55 s Lgil e imgsd "FORWARDING...." &y e Libay Ll 30501

message = node.read()

node.print("FORWARDING..")

Send()sd‘_,d\elmbmﬂlpia_‘lu»ﬁujlﬁuilﬁ_m)zﬁduﬂl ey 3oLl el 1 2 gLl g Les
ka3 (NodeID)&LELA\odgd\u%gﬁugj¢ﬁha‘¢h4u3)AY‘ﬁ)L“4w ML{ﬂ‘ucjiuﬂ;Afzujojﬂo¢héd
Lg!)dbjﬁ\mab\u}s_ou\dbuay_uuiuda MLH{).”QQ‘AJJJMﬂtémdﬁwjab‘jbmmbdmﬂ‘uﬂ

].thangajaslfﬁhmsau;Ldbﬁ‘>g|4+muJJlﬁS:=d|aJaigg+¢ua|‘444Lud|¢H:J\£_ (Jaaﬂo;nga;acL;iLL{r

node.send(message, 1)

w.&.‘u.ﬂ u.\.c 4.:3.;]41‘ W}J‘ 4.“_4.4.;)” o;‘).a.! L@LS L«sj ‘ada-_t_ml‘ C_Ll o..!.:>‘3 <Lu\_t 3 o..La.’.” us_u.t d}u REIIR) s
t)bua_ricl_da.n_u.:ﬁé\ﬂ.u).” o..\.a.d‘ e}d.uuﬁ.'

time.sleep(1)

node.print("")

2 2
e 8yuall Lgmiar Las (8L (p0 85ka (ya o 3o ) Nt B udn Aia ) 3,548 Buadall (49Siw oma pull aladll gids
abldl e S8 Lgab Ul 2 L oY)

time.sleep(0.01)
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(proxy.py) Aled! o2va mdi aladty
Complete code (proxy.py)

import time

while node.loop():

if node.bufferSize() > 0:

message = node.read()

node.print("FORWARDING..") o2 @@l Jala
send( ) &I

node.send(message, 1) ?A*; .fl -J

odac (D yaa (Qﬂ)

time.sleep(1) .@szim24>ﬁ

node.print("")

time.sleep(0.01)

Al I T)_E_'J el O sl ammdy g g8 ¢ Lla gl .J_Ein C_A‘)JC_A La LZ}.: ﬁ.&w."i‘ 3ugl mma CLE.U 4 lan
5 s £ -
-(Edge Node) ad ylatisude dawlgy Juo¥l 2 il Sl Al ) (udd oo degdall 451201 A0l I (g R

import time

while node.loop():

if node.bufferSize() > 0:
message = node.read()

node.print(message)

L5l L pulas o8 43 511 20 0yl Bk (5805« @Smll B (p8etien s olauagll A58 2 Erton LSy D ey
olasagll aEall o o Gl Ay all il 5 ymd 55180 (Suiius alis) 2

time.sleep(2)

node.print("")

time.sleep(0.01)
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(controller.py) Algd! oova »-d1 akasty

Complete code (controller.py)

import time

while node.loop():

if node.bufferSize() > 0:
message = node.read()
node.print(message)
time.sleep(2)

node.print("")

time.sleep(0.01)

________
- ~
Ss

el Lglay 38,11 :8.16 J<a
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A CupCarbon IoT 5.0 [C:\CupCarbon Projects\Fire Surv e P &hﬁl! e LEaY
Project Edit Add Display Selection  Solver e
s (=n) () e r=alr=nir—alruler ~‘;“ﬁ4mdﬁ:‘)—:“pfbjf‘£l:'ulcm‘<
=0 NN o ]
- - - — Solall a2 A a2l eiuls yal gl CaS1 <
» Network information & T ‘)-J LhES oS
2

» Devices & Objects File name Jas 2 ((@S=ill 3u>3) controller st <
» Device Parameters 9 .(Ca.\l‘ ‘Q.gu‘)
» Radio Parameters o (Ja.a_‘:- a ) Save u.lnda.ua <
» Marker Parameters &

e .g.m.u‘ Oj:fl-’))-’-‘ 308l é.\.c\ <
7 Python Editor O Xe
File name ‘ controller e ‘ ‘ Save ‘
Script List ‘ e Y ‘

‘ loop ’ ‘ send ¥ ‘ ‘ delay \ | Transmitter v | 1 Recsiver v ’ ‘ Publisher ‘ ‘ Subscriber 1

import time
while node.loop():

if node.bufferSize() > 0:

message = node.read()
node.print (message)

time.sleep (2)
node.print ("")

time.sleep (0.01)
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Q.(a)&.fl_.ii) Parameters 34513 2 (Hlgt! ‘;.M.fl_.:) Device Parameters cugd dadle e daizisl <
© . (=) pdasl! cals) Script file Ggais le daiusl <

2 ama ) ddadll ZHaY el e 35 gl 531 e dadislg controller. py cale yusl ait! 4451500 L;v“ <
[ 4 JERTA]

(5] -(@193Y1 day yi) Toolbar ¢ye (g1l dass ) Save Project le dassl <

I CupCarbon IoT 5.0 [C:\CupCarbon Projects\Fire Surveillance and Notification]

Project Edit Add Display  Selection  Solver Simulation Map Personal Help

() () () () [&)(m)(m)| (@)[@)[0)[@[e]l] ]
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» Network informati
» Devices & Objects

¥ Device Parameters 2 3

Script file controller.py v > o \", 3

GPS file | »
ARRERE A controller.py >

d 1 | » ‘
Longitude | 46.73807144165039 [ » ‘
Latitude | 2477442201840899 || » ‘ / S
Elevaticn 0.0 | » ‘
Radius 00 [ » \
SensorRadius | 200 [l » ‘ =
. '
Enargy max 19160.0 Il » ‘ \v_ A /
— ‘_/// ‘\
Sensing Cons 10 | » ‘ (
UART DJRate 9600 L~ » | ‘
\
Diit (sigma) 3,085 Il » | \
Sensing Unit
Coverage ‘ 0.0 | » ‘
Diraction 0.0 | » \ K 7 1017 [0) P
: 2
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.proxy.py y edge.py Jie

edge
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>
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= controller e <
> FORWARDING... > | FIRE IN SECTOR 7 \:
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edge
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edge
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edge
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>
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(1 NEPSY NS Toolbar ¢ye (s> g94e) New Project le dasisl <

File name i~ 2_"Storage Product Marking" oS! (g g il dadt oo 3 g ggll ju5l <
O . (Lai) Save e dainly @ (calll o)

14 CupCarbonIoT 5.0

Project Edit Add Display Selection Solver Simulation Map Personal Help
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» Devices & Objects o> (O A
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» Device Parameters <
<
» Radio Parameters <
\
> '\ 7 \
» Marker Parameters Y «
» Simulation Parameters ALY <.
New CupCarbon Project X
& v P > ThisPC > Local Disk (C:) » CupCarbon Projects v 0 P Search CupCarbon Projects
Organize v New folder E= o
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s Quick access
Fire Surveillance and Notification 11/11/2022 4:15 pp File folder
g This PC My First CupCarbon Simulation 9/11/2022 3:30 pp File folder

¥ Network

Save as type: | CupCarbon (**)
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Script file | ~ =) \
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route1 gaps | > | \
) L \
(B | %
Longitude 46.730444732666016 [ » | \ A\
| |
Latitude 24.771460596263286 | L) IS «
Elevation 0.0 “ » " \
Radius 0.0 “ » “ \
Sensor Radius 400 “ > “ -
(
Energy max 191600 [ » "
5 | |
Sensing Cons 10 [ > | « ot
>
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Creating the Scripts d.xxe 01 abolat ¢ LLS)
uj-Cj-d‘ EQJLA)JU;L; @J‘H.QL’JL&J‘ 2\.7;&).10.;\ ‘:..\_! Lg.nm:uug:d‘ atq;nj_d‘tlam‘ a_"nlsu_l.c:;)_!a.vuy‘gl\lu
Ay Uaie (98 alyglad! (e cpealizll

a3 Ll Juaitll libee (pe degulan pagani 6l A113Y suGall e 5o i Ao L g (e )OI 2SH ALl Tl

import time

node.print("")

‘dl_‘.u))usend()M‘Aﬁ‘.\_w_u.ub..\_s‘ju‘&gla.aﬂ»‘5umdhuj‘uﬂn4u_md)4‘jul£}ul‘uujhaw

while node.loop():

node.send("CONSUMABLES " + str(node.id()))

ol i 9" 2" i g1 Lyl oy i s 15 "1 Ll s e el il A glond o
((dazit ¥) "DO NOT PICK" 5f (dazt) "PICK" 31201 (nddl Ayglontl sadaies Lyt sl @y Wl Cmmy

Bl Al 3l (& @

message = node.read()

if message == "1":
node.print("PICK")

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)
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(consumples.py) A lgd! ova ,d aladt
Complete Code (consumables.py)

import time

node.print("")

while node.loop():

node.send("CONSUMABLES " + str(node.id()))

message = node.read()

if message == "1":
node.print("PICK")

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)

ALLE 31900 Aol | Aome ;| (s AR Y A
28 (Jau k1 il | 9 wa¥1 A gl 315t calil]

il ¥ AL glo 319 oLt pava yut | aladt]
1 (bt aL13) "CONSUMABLES" (yo (4ol
.(4e¥1 2L gt ) "NONCONSUMABLES"

(nonconsumables.py) A lgd! Sova - aladt
Complete Code (nonconsumables.py)

import time

node.print("")

while node.loop():

node.send( "NONCONSUMABLES " + str(node.id()))

message = node.read()

if message == "1":
node.print("PICK")

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)




100 Lot Lgd A3l (ol da guiny 25 Unll Ui Bl o) 25001 8 yas Galinll oma ! laall Lia
313 s B sl ALl Lalgiian da oo 05 (battery. setEMax () il aluziwl 28l 30
.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume(1.0) &l a3 381ty B3l (ya Lu.a_i 1502 Cpo 30 39 s B0 ellgn i
B330sma dia) 3y JSI A8l 3us g M g] sl

while node.loop():

node.battery.consume(1.0)

siey dsSensorDetecting () ol auiial A8l BLA 2 3352 9o s Alama gl 1S 3] La caLiagY
eVl asll S Lgim it battery.init() assiul lams LS|

if node.isSensorDetecting():

node.battery.init()

Laﬁﬁ L)—")" U‘” u.a_d‘ Jaad_l_gu Spllt() 4_”.3 ﬁ‘_\m—gﬂb ("‘ LFECVMSg ng_u_‘.‘x_“ o;|)_al|)_u.mu_|)m 44‘..\_1.”
daganll U—“u—by‘ a sl LA_“ u_uu [aag.splitMsg ‘Q_A.uL’ dogaine K& e LmL.u MM‘ Al
LAugladl (aaiy splitMsg [1] Al as) dasiss Leiy &gl cligimas dadimis SplitMsg [O]

for n in range(node.bufferSize()):
recvMsg = node.read()

splitMsg = recvMsg.split()

Jea A 2ol 1 send () s alaaalsy "1" il Jw i "CONSUMABLES" (g5 inll (i 1S 131
Rt alindl 252" il S Zos "NONCONSUMABLES" (g5ntl i S 13] Ll Lgha alaistls
D (o a3 s Juol 5 Lgdomy gl a2 (pa 58T ylominl Budimd N Lo LY 12605 e 200304
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if splitMsg[0] == "CONSUMABLES":
node.send("1", int(splitMsg[1]))

elif splitMsg[0]
node.send("2", int(splitMsg[1]))

time.sleep(0.2)

= "NONCONSUMABLES":

(inspector.py) A lgd! (o2ve 1 adadty
Complete Code (inspector.py)

import time

node.battery.setEMax(100.0)

node.battery.init()
while node.loop():
node.battery.consume(1.0)

if node.isSensorDetecting():

node.battery.init()

for n in range(node.bufferSize()):
recvMsg = node.read()
splitMsg = recvMsg.split()
if splitMsg[0] == "CONSUMABLES":
node.send("1", int(splitMsg[1]))
= "NONCONSUMABLES":

elif splitMsg[0]
node.send("2", int(splitMsg[1]))

time.sleep(0.2)
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O ooV L2 e (Osl) Python e dazsl <

> Networkinformation e . ) ool 2 Ao syl csleglantl (81 <

» Devices & Objects \,,\\\ 3

> Device Parameters S > © .inspector S| . (calll @!) File name Ja>2_<

— - &

» Radio Parameters o* A3 . ..

» Marker Parameters - \"/ o : (JA‘}) Save ulc Ja.n.m‘ <

» Simulation Parameters A3 e P (| O}L'L' DR 3;\5\_] L;ET <
B Python Editor - 0 xo
File name ‘ inspector e ‘ ‘ Save ’
Script List ] inspector.py o ~ ’

‘ loop ’ ‘ send v ’ l delay ’ ‘ Transmitter v ‘ | Recsiver v ‘ ’ Publisher ’ ‘ Subscriber ’

import time

node.battery.setEMax (100.0)
node.battery.init ()

while node.loop():

node .battery.consume (1.0)
if node.isSensorDetecting() : 0
node.battery.init()

for n in range (node.bufferSize()):
recvMsg = node.read ()
splitMsg = recvMsg.split()

if splitMsg[0] == "CONSUMABLES":
node.send ("1", int(splitMsg[1l]))
elif splitMsg[0] == "NONCONSUMABLES":

node.send ("2", int(splitMsg[1l]))

time.sleep(0.2)

&
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E[Z, CupCarbon IoT 5.0 [C:\CupCarbon Projects\Storage Proc

Project Edit Add OISRV Selection  Solver Simulation Map

l—_.,.vl ]?i |?| |E B4 Display/Hide Details i] | i_‘
; B4 Display/Hide File Names ‘;
» Network information 5

N ™ Display/Hide Battery/Buffer levels
» Devices & Objects

» Device Parameters
» Radio Parameters
> Marker Parameters

» Simulation Parameters

Display/Hide Radio Distances >

4 Display/Hide Radio Messages
Display/Hide Marker Distances
&4 Display/Hide Links

B4 Display/Hide Network Arrows
Display/Hide Marker Arrows
4 Display/Hide Buildings

€7 Next Link Color

€_J Previous Link Color

T —

1 (oA ] alalll 152N

€ ail s asute o daio) <

2 (Hlga! a)A.fb:) Device Parameters cugd dadle Lle daisl <
O . (=>Llall) Parameters asls

© (e 1l ozl cals) Script file 3yt bzl <

e g gl 53 e dadislg Inspector.py sl ol 45La e <
O 5502 eyl pdall 7155Y credl

Display > Display/Hide Battery/Buffer levels _le szl <
dog oy o (3ll (350 / 2y ladl ligioss £ Las] / (o e <G 52 )
(5 ) -(@3l5a1) Menu

day »i) Toolbar ¢ya (g9 411 dass ) Save Project e dasisl <
o .(ab;‘zﬂ

4 CupCarbon loT 5 CupCarbon Projects\Storage Product Marking]

Project  Edit A splay  Selection  Solver Simulation Map

Personal  Help

» Netw: ation

» Devic s

L

¥ Device Parameters

W

GPS file | routel.gps o~ || > |
Natural Evt file | o || > |
Id 1 | > |
Longitude | 46.739444732666016 | > |
Latitude 24.771460596263236 [ | > |
Elevation | 00 | > |
Radius | 00 | > |
Sensor Radius 400 | > |
Energy max 191600 [ | » |
AN
= | 597
Sensing Cons 1.0 | » |
A
UART D/Rate 9600 l v || » | <
r Y ",/
Drit (sigma) 3.0E-5 | > | i
Sensing Unit \
Coverage 0.0 | » |
Direction 0.0 | > |

<2

«

«» Radio Parameters

=

\\)
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00e,°%.

00, %00, 0 3SLetl 1323 :8.28 <

il ajljg

Ministry of Educatio 348

2026 - 1448



e Matt (ye v 3L luce £lad|g ..\.E;J'Un..\ejl"&ﬂ\.«a!acﬁ.c‘gj.&.ﬁ b:uj o

Bt | (Eal1 2 B, plolat| ALl ul3 ¥

Sl Y1 a0 g ddama 1) Jobo -y | Sllambs (yo (pSas 3o JB) poiiun dle gy dia OIS 13 Le sl

s B Loy

il ISt Lgis sl 30l (ST g cABLAY! (e iy S g S (B CAU ) Al pay Auslind | Zne d| Sl

ol il (y9a

(as 1) Emptyu.aﬁ‘d.w)lw:\.é)\s%jbﬁj%jw‘m&ﬁybtﬁﬁm“&ﬂ&c&‘gf&m&:j o

T | A e Al g 305 (T g

| S o Bias AuoLind | Asve el Jhe AL 2l g e 8 pudain 5T gl | 48 JLuall sdad ()9S 4B

.ol lillas She (33 S5y ¥ O1nad gf ,usnls G Ja . J 9ol Bk (S Buizall Jasd

P3gg—l! 2lis
Ministry of Education
2026 - 1448



ke Lazfly )13 ¥ ns Gwaiall piuall Jals 105 Loga JLai¥ 4
5 LaSH 53005 (ySean ey @3] JLeai¥1 3] Lot . 2Lalinl
S S 3 LY

g gt el Jel Jee R B e i
cileltad 1 lglly sl oY Juogs o Uil sums jlases Gle oy
g 158 3 o B 11 @Sl Butomg (ye (09ST B Gl Al

Aoy 3aas JSI A b aae 3,

31 o3 (gl Juoogiy o ma JS (e Jaogil A8 1o 53 By
e Mehl of ol 3l dd atl o 22U Lo s 5 Lalnzia 36T . 51 g
953 Lima o Lilaie €15 28 0 G a1y o Sl o

S ellaely s Loy 28 1

4 gialels Lol a0 w34 ylatl szl 9l Cozmy e g ydun e
25 LY Alie (Sas amy Lt ALLAL Llaugll w21 1] 0L
@Sl g 1 Wi g3 Bl s gl A gt ¢ Jy LAt
il @5 B p L s ¢yl s B Sl By prabaion Gl g B 1

2 JalSIl Lgralle wllgn 338 10 2 2y Jo il ale gy fus g g
Jol ausied Ja . G plall yue (s cillama suie Cacsl L Lgh sl 5o S
sz:uj\ ‘L!LIAMC).AC)&Q-: Sde

350



AeLualt 2 s b Co ) OLOEST Hle dapaitt <

OISt 3ISst (CupCarbon) (9IS OIS el y pldiul <

b
LASLA AGe Aoweyd (9Lt Aals Diome py alalie ¢ LG <

PRI ] a0 ayyliee o LIOY (9IS OIS 51SLome Ly alddiwl <

Connected
Factory d = & :
e ‘:u\.n.ﬂ b«.ua.d‘

uLtLu.”

Data-Driven
Manufacturing

TR

Ao, diwgs

Dlgltlzatlon

Edge Computing ‘

Industrial
Automation and
Control Systems

Aaladly due Lial | 42a3 ¥
@Sl |

Mﬁ‘&bn"ﬁmﬂ

Key Performance

Indicators
‘ Modbus Protocol

Operational
Technology

‘ Smart Industry

A.u.u)J‘quluJ.u}n

G390 J9S 99

S Aelial




[ ]
000,%° o°,000
P 0 ele 0, e P
o %NVt e

Ul il ajljg 352
Ministry of Education
2026 - 1448



