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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()
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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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Interacting with Digital Pins d..a3 ;31 (21 ;%1 ae Je Lo

-(digital pin 10) 10 o3 ;31 & ylat! (0 dad 55) )3

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

pin_value = digital_pin.read()

-(digital pin 10) 10 o3 ;11 & )t I 42 418

digital_pin = board.get_pin("d:10:0")
digital_pin.write(1)
digital_pin.write(0)
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analog_pin = board.get_pin("a:4:i")

pin_value = analog_pin.read()
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analog_pin = board.get_pin("a:4:p") (.. S xS
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Programming the Arduino to Blink jae glt 9509 %1 dove s
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import pyfirmata

. v v import time

P @ @ e @

b e s communication_port = 'COM4'

P & O @9 ® o

= @ ;,a o 3 pieall (315l Junss 3589 PyFirmata g Jlas¥l slacks @3
board = pyfirmata.Arduino(communication_port)

P o o @ e o it = pyfirmata.util.Iterator(board)
it.start()

ol allg oL s gl il gl lls Lualind) 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 = =3
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)
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Programming the Arduino Smart Garden Sensors and Motor
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import pyfirmata

import time

Aypllall (3l LYy JLas¥l dale (s @

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 oo Jlai¥l sluels @@

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

- paall LA e 2 @ Sontlh A5 A1 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
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temperature_value = temperature_sensor_pin.read()

moisture_value = moisture_sensor_pin.read()
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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)
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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 3l alSivy 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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pip install requests

i3 eyl il (requests)

import requests
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2359 aay Wil (datetime) acwlat

from datetime import datetime

date_time = str(datetime.now())
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username = "your username_here"

password = "your password_here"

Ay eLalall Juas send_data() ewb usas s 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 liglad B gy (1] 5y 301 1) ol iy LIS G
reading = {

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

"datetime": date_time

dasly ye ‘_js‘;.y\_al_.i‘,lc@:._e.: Iy request.post() als aluziwl cosll el andaidos o dgaly g iws!
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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.r.a; Gl alam ) 2l e blad! Jluy¥ ud J1 mali 101 2 send_data() 4l s

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

Complete Code 3l alivy mals 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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int values[10];
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values [10] = {0,1,2,3,4,5,6,7,8,9};
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int a = values[3];
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char keys[4][2];
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Basic Operators in C++

il 25 Shatl s Malal g s Liea ¥l Shalacn Al 1 o Salall (ye S Zcald s Malall ¢y e

AL SOelas 6.4 J g

Aol Y OSlelat! :6.3 Jod>

a=a+b; a+=b; =+ Ayl slae¥l S §

@ (float. double) Ol *
a=a-b; a-=b; = ?m"/"y il )mj
a=a*b; a*=b; =* Wis Barslll Juol> o | /

5.0/2.0=2.5 Aenall 3l %
a=al/b; a/=b; =/
a=a%b; a %= b; =% @ ¢ (Int) dmgmaall slac¥l b
Lewdll Juols Gl /" il

Mo Aewadll 3L bt 7
5/2=2,5%2=1

Was lasy 3 == Solew ==
Ua:-g.]a.a:t 3>=5 g_stu:'j;‘ e S| >=
Clgo Slaey 3 <=5 éﬁl—“*:'ﬁib-‘)i‘;‘ <=

-

aakitl (5) AND
ol Ol el OIS 3] Ao 065

aw ol

A | && JoI 5t &&

.aatkatl (o) OR

A i) || Jo¥1 pat |

Ll g8 ey yaitl ol (1S 13) 3dlin 0465
a02® aakatl (Y) NOT
Ll el oIS 13] dazs L8l (1583

aaanlll !

win



C++ dat 2 Ola dat
Comments in C++
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// this is a comment
int y = 10; \( Al et wlels )

cout << vy;

oyl eyl claglatl) (o s 5o Jand Lol 3y Lol ol aoiieds . a5LgsY /i oisie 3l o) /¥ ausil
eyl 23S @ e Al gy 1 A il Aleand! Slases 391 el ydl 2 @ JEL S e el ol e 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++
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cout << Xx;
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Conditional Statements in C++
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if (condition) {
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//4+F‘)4 Al // // body of if statement
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int number = 5; int number = 5;
,A4--1f (number < 0) { Aif (number > 0) {
// code Lf-f~>// code
} }
>/ code after if // code after if
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if (condition) {

// block of code 1 if condition is true

}

else {

// block of code 2 if condition is false

! }
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int number = 5; int number = 5;

§ if (number < 0) { 63baﬁll§ i if (number > 0) { SN i
| // code | E // code !
B : vy !
ielse { >2ai5 i i % else { 23l i
| // code | } // code 3
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i // code after if...else ? i // code after if...else j
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if (conditionl) {
// code block 1
}
else if (condition2) {

// code block 2

}
else {

// code block 3
}
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int number = 0; int number = 2;
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| // code ! ! // code 3
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| // code | i // code }
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int number = -1;
// outer if statement o
¢+ if (number > 0) { R
if (condition1) { ! 0)olan s
| // code !
B s
// statements Telse 1f (number == 0) | sewrmemen |
! 0)glad s I
3 // code 3
// inner if statement !
if (conditionz) { E::;-:L:s:;::.{:::::::::::::::::::::::::::::::::::::‘1
t ouals s
} ! // code }
} L !
//+ code after if // code after if
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for i 5 e
while 1,5 o
do...while ;1,55 ¢

for 41,5

i for 5SS d s

for (variable initialization;
condition; increment operation) {

// loop statements;

}

while 1 55

(2 while OIS Bps

while (condition) {

// loop statements;

}

do...while ,,s5

g9 989 .do... while ga cl,| y<alt el g4 4
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do {
// statement execution;

} while (condition);
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"break" and "continue" Statements
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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
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.4->for (init; condition; update) { .4->while (condition) {
// code block 1 // code block 1

if (condition to continue) { if (condition to continue) {
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{----------- continue D continue
} }
// code block 2 // code block 2
} }
// code after loop // code after loop
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Functions in C++
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( foncton = et CTEOETE )

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

// function body

VNG - r2meterifparameter2)
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// 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 ¢

cout << c;
(&L’_.)yl el OSa main() Al Lo dazs
k‘.qLe;Lulqu~¢LH5LQ)Lg51(return)

return 0;
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void displyNumber () {
// code

Loop() ¢ Setup() 1

Setup( ) and Loop( ) Functions
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int b = 20;
}

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

void 100;@(/_\ 593 )¥1 B3 ,Se

for (int i = 0; 1 < b; i++) {
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-
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a += 1;
cout << a;
}
}
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Classes, Objects, and Methods
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className objectName;

objectName.classMethod();
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Migrating from Visual Blocks Programming to C++ Programming

Wizma y Il duzma ydl (Tinkercad) 18 y<is Ll (Arduino) giuga ) ¥ dma y (e JLEEY L8 S upadl 1a 2 @latin
V1 il ced) e pull ilaglls Y1 0 Leill JaB 2 5o e IS ,S5 2 Hma | culialll B ot Ayl il aluit
A1 a1y Jlgll (ol 18 2 laTics 5o Y1 @Sonie il (o AL 3L S g pn 5 C 4+ al it
Mo EHINNECTHURVITTSS (FXSLPE PO

— K|E
i CIA|D]

Cort 2 dma ol M1 1,805 2 Bma ol il (40 16,10 IS5

b1 g Al 539 Lilad gy 93 50 292 9 bl ¥ (g A DLy gk 93,31 A 5 BISLove Ay 1S S 509

Aaaziedl el ¥ el A gaa Sldeall g Ol e O
@ Output @ Control Variable Assignments and Operations
@ input @ Math olsl resara I (po el U ,S05 Lid B Lo juaiiy o el e @3
@ Notation @ Variables s latl el MUl L3V Jgusdl mingy . (Math) cilustty (Variables) o it

X @uly yaiie e OV
SIS, aad C++

int x = 0;

aliall A (el
als s Ay C++




.ZAMM)#'M@BM

a8 s ALy C++

change x = by o

Y9 X G i) o Aoy Alee 1340
SIS s a C++

X =X - y;

Yo X Oyt o Al ddee GJLUZ&J\E piaa (riaal

SIS ,Ss a C++

z=x/Y;

Y9 X i) o Al 25lh0 £ ya|

oS Samany C++

X <y

.ijwﬁﬂ‘q\amtu)m ;‘P‘;
S8 s aid C++

ondislie o dudlaie Alee ol ya

C++

—all ayljg

X l=y & x <y




@ Output @ Control
@ Input @ Math
@ Notation @ Variables

print to serial monitor @EIATLIGE with *+ newline

wait o Secs w

change y = by o

T2 Jaluyg Oy pST 9 doda pd) O ylual
Conditional Statements, Loops and Output Messages
Cre S 5 Sas i 2 oAW1 Bl byl Sty ey sl el yLuatl Ly
s . (Output) £, ¥y (CONtrol) eS=itt 5 algl cilegaza I

3 gl yal gD Alial L3I Jgaand]
.(Serial Monitor) adateadt 2atat Jle Ul deld

a8 ,<a s and C++

Serial.println("hello world");

il 5 LY

a8 aaany C++

delay(5000);

Lo abaill o 2l IS 151 30 1 Ama yl) csleglal] 2ais
S8 s ad C++

if (x < 10) {
y +=5;

celse Jawl 3352 st) oLl 2B @iges W Lo Galaill oyl oS 13 if 22 J51s else lel dma yll cileglastl i

change y » by m

else

change ¥y + by @

Sls ,Ss any C++
if (x >= 10 §5 x < 20) {
y += 10;
}
else {
y += 20;
}
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L bl oyl IS 131 FOr 2 515 Bmma | culeal] Sdis

repeat while =

change x w by o

C++

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

y = 1;

Y Al 2 while 1S5 dan

C++

while (x <= 10) {

X += 1;

A, BB LG 9 A I gingayl B kol Oiloe y5ve g O Mo

Arduino Digital and Analog Pin 1/0

daniial| el ¥ ilid dcgama SIS S5 el 2 959,31 Al 3y 15 Ll 9 3 a3 1 ol e Jelandl @y
@ Output @ Control Slusdty (Output) #1331y (INput) JLadt palsl cilegema S 4
@ Input @ Math Aad M ol il gaga,¥1 ol ,bel an Lgd ansind s 50 JS 2. (Math)
@ Notation @ Variables o2 W/ J s M dalasinl @i OIS 131 Lo e 1S 805 el 8

2 setup() Al 2 cltd uyusd I plasd oy b alasiwd (g bl
g1 o1 (INpUt) JLsa¥ 2 ansi il IS 13] L pingtl 5 93,Y1
o2 Aegd Jua32011.10.9.6.5.3 a1, LY aluxial o5 (Output)

25,0931 el N1 e Al oLsal Jgumdl s pas . (PWM) daiit

X | 2 333y 4 ad Il o ylall dad le Jgenn|

to readdigitalpin 4 =

C++

pinMode(4, INPUT);
x = digitalRead(4);




(dadiye) HIGH 203 e 4 o3 )0l Caylall ded dayss
S8 s C++

setpin 4% to HIGH pinMode(4, OUTPUT);
digitalWrite(4, HIGH);

S S Ay Cittt

set yw to readanalogpin A3 = pinMode(A3, INPUT);
y = analogRead(A3);

(PWM) A8 iy (yrmniad aloiiunls 15 2 Ll Ll (e 10 o plall Zed slsc
S8, Ay C++

sorbinl| e e @ pinMode(10, OUTPUT);
analogWrite(10, 15);

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

*

Examples of Migration from Tinkercad Blocks to C++

Bl aisal I eyl 216 505 il il 5 i, 31 gl Soma s (e JLESO 318 505 2 Al Abial &
CH dra

’ Aoral gl ¢ guall Anddl Si1a gt Jlie

e i Blinking LEDs Example

O3 5315 e gpioms Wy Ll i
il e 3o il e 105l ye 5 Ginagy s gl gl 350l
Asllall oligSL

.R3 gigl gingayiangl 1@

.(LED) s gall aiia 3gls 1e

R3 g3l ginga)] (LED) s guinll pite 35ul
A G B CH daly Ao ol (S
200 gard! ligSe 16,11 U< Sl (po oyl 695 Jagania T3
o .(Text) a3 . (Blocks)
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setpin 11 = io HIGH =

WEitO'sem-

sefpin 1= [0 LOW =

A 9al) 39l o gt

£ 352101) LED (dasgs) Cathode fogiy 3 <
2511 (¥ a0l ) GND Coylally (s gual
O . (25.1) black | clludl ¢yl i g giga,Y)
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45l 11 (a3 ,1) Digital s ,lally (LED)
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S93)¥ Ae
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Loie JS s b5 e 200 3L i35 5 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 = 0; counter2 < 10; ++counter2) f{
digitalWrite(11, HIGH);
delay(200); // Wait for 200 millisecond(s)
digitalWrite(11, LOW);
delay(200); // Wait for 200 millisecond(s)
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Passive Infrared Sensors (PIR) Alarm Example

2
<O s et&%hﬁm&.ﬁy'ﬁ&b}:\b M5 B;L'A?SJL&L

Asllall clig<U
.(Arduino Uno R3) R3 gigl gingaydmgl ©
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£ 981 1an 2 et | L g1
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R3 sigl giga,l (PIR)

Foral b Lensiadl el :6.13 IS

18t o LZOY

.)3:".:) LED 1 (Ja._n.g.f) Cathode Jingw (‘f <
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A0y Ao ot Sladard) ) poma
G+ AalL gL ald!

C++

int counter;

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

}

void loop() {
if (digitalRead(10)

for (counter = 0;

digitalwrite(11,

digitalwrite(11,

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

HIGH);

delay(300); // Wait for 300 millisecond(s)

LOW);

delay(300); // Wait for 300 millisecond(s)

}
}

}
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o e o * =00
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518 S5 i

set temperature * to read temperature sensoron pin AD *  inunits *C «
$293,¥1 A2va

int to serial monitor  temperature with = newline zu 2
7 > temperature @by |y ie ol G bt

it temperature = w 9 then i>412 AO bl oy bl dlunsgs (g
' Al a2l 35) yo Aa ) e 519!

setpin 11 = 1o HIGH ~ temperature 3,0yl i 53 juiie Juo Laic
les 2. (dg%a 4 27 Lot 8

O Slee 2 (25 A )0) Al

8B ekl LAl e dn BE5, oS S5

gsetpin 11 = to LOW =

2 (Text) yad dme ydl pog y5is

49 Y Ao, | Sladail ! 5 pmse
O+ Zal w5l il

C++

int temperature = 0;

void setup() { (uwi&gkw(Serial)Mt@ml f&_\éi&ujN
pinMode(A®, INPUT); oy start() alla psds setup() lls o dbdutt
OSan LY Lgal vzl (Sad Al A Ladl
pinMode(11, OUTPUT); Ol A Se s cprintin () &ls ol print () ails alasmaly
} I N a:.Lésus\ig.\q. s Canie printin() i s
9 2

void loop() {

Serial.begin(9600);

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);

}
}
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1A Y Ao | Oladatt 2 (Logical Error) akaie Uas g (Syntax Error) sucld Uas (4o 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 sakie Uas
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Include the Libraries &LASE (pneusl

u—\_a.‘a.vuj‘ yﬁ‘b\.:uc_‘_s\.s C++4.ALLG.AIA.M4—‘>LA){9ULJ}Q‘L’_SL! ﬁ‘MY} 4}-UJA)¥‘(Q.S)JOJ_‘>‘9U_Q‘J_LU

(G 2308 et A5V Bl 1S ) 7l

#include <library name>

AV LS e A gl ¢ It g g pduall 3niily

:LCD 11 Aty

#include <Adafruit_LiquidCrystal.h>

latl as gl 3l

#include <Keypad.h>

:)j‘ji‘ el w\.’

#tinclude <Servo.h>

Create the Objects OLUGOISI ¢ Liy

cillagsll ey Eagiy LB (e o Lid] I zlimtis (g ) loSall e sy

A8V GBI Las] I gl

LCD aalad p5Is @

.(Servo motor) yjistl & pomeld (SIS @

blall Asgll SIS @

Al ol wgll ey a5 I Uil CL*.:.J (class) aiar (mstance) e 4l (Object) ysls sLasl wie

g 2 Lgadsg Lty (alS cLad) ude Leuild ul_».wuda”_a:,.:um Akl |M(constructor)



(518 10 518) M\ﬁ;m o yma 16.21 JS8

(518,55 0518) LCD asls :6.22 U<

Servo servo;

a0 ﬁ_:uzﬁ LO—"\S—” tj_.‘ (JJ‘; "SerVO" a_”A )__._Zz.]
Liag gali ! :97‘:.,\.:114.3.‘ Aaall SIS A "servo®
gl e slai gl Aalsf ) pluss Y

LCD dala (ySls

:LCD aalal (SIS <Ly

Adafruit_LiquidCrystal lcd(0);

g9 e SIS B2 ,eY1 s alusiwly oliSe
9 93,¥1 Gylade o ,a3g Adafruit_LiquidCrystal
oAl daanS (Lol 5581 0 58) s ol 51zl

- 2

A | I

ilall As gl 2 335m ol 5se Wy Cagdenll sue wuusd I 2ladl 2

:).nb:z(\ 0lgy ;‘,\Jl‘cfg

const byte numRows

const byte numCols

4; // number of rows on the keypad

4; // number of columns on the keypad

A o diedy "const byte” g4l (pe (NUMROWS) Cagaalt sue Lin S -
: (NuMCols) suae¥i s e 41D s il Gulaisg Colitl 2oy .23 g5

(2885 (538)



Ly ylo . ilil) da gl e s glay LeS Lalad sgaally ol LGy dagaunll zluall wpusd ) clds oy zlisiu

// 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

r=olall ausdy i gay az, @_é.u_m numCols y NUMRoOWS aluziub keymap dagiins Lmu_:ufg
e S il Ao e Baga ol

Aol Bl (re Loy aluall oliSay g g ¥ bl bl malall Ao gt e¥leasl slae] I b3 ey plimt
Jbyte g (e (s puiin

// 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 g yiagtg e sl el Garb e Keypad (518 wuusi 25,59 39lasdl fiew

// initializes an instance of the Keypad class

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

degaza ye ZJL.uchj u__vl_.d‘ Jad 59 e A8 oy 3=l (.\5_2:' password (Q_Lul_' ‘;__._;J.n d:u.i:_m ‘.:‘.\_Q:A" C_ALo)J JLAS:{.Luy
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char password[4];
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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 »d1 alay|

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

l¢d.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);

|
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|
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|
|
|
|
|
:
for (int i = 0; 1 < 4; i++) { |
|
|
|
|
|
|
|
|
|
|
|
|
lcd.print(buttonPressed);
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|

|
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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) pad Ayl o gy

#tinclude <Servo.h>
cAona pd ) Oladaid! e

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
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// 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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from datetime import datetime
import time

import json

import pyfirmata

import paho.mgtt.client as mq
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Lo &laa Yl s 15 255l 5uiieS asiieie 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
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Y
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board = pyfirmata.Arduino('COM&4") # 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| g;.d.n A5 dalasat MJ\} cals ‘.\‘ La .\.Jm ‘Q_.u.xﬁ}_bj can fU” Lu}!‘ ;LA—LUyL’ ‘2‘ ‘—“J-‘-"—‘“
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can_full = False # Flag to indicate whether the can is full

garbage_drops = 0 # Counter for the garbage drops

Ailiaa 3ol Lgd (1955 5 40 JS 2-garbage_drops o can_full L;)_.,._Su«_u_. el A syl Al s Lasl ©2
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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
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def publish_message():

global garbage_drops # Access garbage_drops variable
oLy Beads £ LAS!

global can_full # Access can_full variable 3yl 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 el 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)
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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!") e UM (ya Jo g piiiall 128

else: Jlas¥l Al ygla it paho

print("Failed to connect to MQTT Broker!")
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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 dyglad! S 10.200 (pe J51 light_value ded cilS 131 el yuld i I 51 ,Sal s Lishs 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 AQULHNJJAQA7¢QH
Lolaall Lol O lics Lentie
2
Byl o Lgie ai
Andkiall 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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from datetime import datetime
import json
import paho.mqgtt.client as mq

from os import path

JSON clily cale pe Jelamiw 31y data_file_objects  data_file ¥ 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 Jls! cye ST
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# 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

Boygdd) S5l )1 Cpe cnlaglalll oy 3ot ‘:_\5_15; Algreports messages_stack aa¥l «l sl 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 o ylatl dga g3 11 08T 2l e Sl g 2591 lan 1 tlas Wy Lasly @
-paho.matt.client Lt 0,545 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!")




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 oy aul elily sl

if payload_object["can_filled"] == True:
Jialeall aygls o Mral wie

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 el
last_msg = messages_stack[len(messages_stack) - 1] PSR- SVES (PP P>
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 a_,\:iu.ﬁ.u
garbage_drops = last_msg["garbage_drops"] G2 ot 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 caly

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 = []

Junc Liaghs gt o« Lgamids g iy .39omga Lilual 1S 1) Laca aliyulf ¢ye a1l o 3ol 2 GamTi
ItV a9 3 @3 codhel 35S Ll Jlsatls On_message 5 on_connect &ulusYl ciladles day 59 . MQTT
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# Check if the data file exists »—(.;&s&l%@dquwldﬂgﬁjoﬁ 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
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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)

[ Cale ga laa
5 gl il id garbage_drops time_to_fill
ujjjﬁf count 50.0 50.0 50.0
L e ] mean 240 54.0 152.0
std 15.0 30.0 100.0
min 0.0 2.0 5.0
25% 12.0 30.0 60.0
50% 24.0 55.0 147.0
7%% 37.0 78.0 235.0
max 48.0 100.0 376.0
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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)
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# Create stem plots for the data with diamond-shaped ('D') markers
plt.stem(data[ '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

import random
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while node.loop():

fire = random.randint(1, 6)

7oyl Gamie g lazl) a2 Lol ;) caad il b oyl ! CysSiead o 1 @,J\t?ﬁm randint() afs of Lis yzal 13
el L Loy 5ol ¥l (e Alaalis S @i «sLIIS 5 a¥1 IS 130901 (gsluai fire juiatl 2 ad colS 15] Las
Aacogtl Sl M Lgy oLl plazll (o yad e (g9 Ay Jlaayl g - Lgraud 3uzall e (32> ) "FIREY" L )
.Lgl 3,9L=l! (proxy node)
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if fire == 1:
node.print("FIRE!")
message = "FIRE IN SECTOR " + str(node.id())

Al Il i gy bt | dn g g 1) a e .send () als alaseialy Lguand bl Jlas! aiall (ySas

node.send(message)
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else:

node.print("")

LTS Bamt s Bl gl 3Ll 2l V1 2505 fie IS Lanl Ty (S5 e B giay 5,040 Bodall (S aies calunll 2.
Ao 151l dazd g Baie 1310e] 535 LeiSlg crandint () alls Jie feas L3 uniform () ailol NRESTHR
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time.sleep(random.uniform(1, 4))

(edge.py) ALl o2na 01 aladt
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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import time

while node.loop():

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

node.print("FORWARDING..")

.send() .l etmum;\psa_ma»wﬁﬁmﬁ_mﬁnuuﬂ‘ ey 3oLl el 1 2 gLl g Les
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node.send(message, 1)
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time.sleep(1)

node.print("")
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time.sleep(0.01)
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(proxy.py) Aled! o2va mdi akasty
Complete code (proxy.py)

import time

while node.loop():

if node.bufferSize() > 0:

message = node.read()

node.print(" FORWARDING..") o 3,01 Jalas
send() &I

node.send(message, 1) ?A_; .fl ‘J

odac (9 yaa (Qﬂ)

time.sleep(1) .ngim34>§

node.print("")

time.sleep(0.01)
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import time

while node.loop():

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

node.print(message)

L5l L pulas o8 43 511 020 0yl Bk (S0« @Sl B (o8etien ¢ olauugll 58 2 Eaton LSy D tay
lasagll aEall o o Ul Ay all il 5 ymd 5180 (Suiius alisl 2

time.sleep(2)

node.print("")

'time.sleep(0.01)
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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)
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import time

node.print("")

‘dl_w)usend()M\;e\mb»\gu\&m»\504,4‘}@)\05.“%@)45«_’\:‘}@4!“&5&%

while node.loop():

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

ol a3 9" 2" i g1 Lyl oy s s 15 "1 Ll s e el il A glond o
((dazits ¥) "DO NOT PICK" 5f (dazt) "PICK" 31201 (nddl Ayglontl sadaies Lyt sl @y Wl Cmmy

Basly Al 3l K @

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 - 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)

ALLAY 31 5ML Aol | Ama yud | Cra SN dr g
28 (Juu k1 il | 9 wa¥T A gl 315t calil]

i ¥ Al glo 319 oLt pava st aladtl
1 (il aL13) "CONSUMABLES" (yo (4ol
.(4e¥1 2L g1 ) "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")

fime.sleep(l)
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.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume(1.0) .l assiwl (i3 381ty A3l (ya Lu.aj 150 ¢y 330 3 e B8 H0 ellgn i
B330sma dia ) 8yt JSI A3l 3us g I Mg sl

while node.loop():

node.battery.consume(1.0)

siey dsSensorDetecting () ol auiial A8l 3L 2 3352 9o yom s Adama gl 1S 3] La caLiagY
(¥l asll S Lgim it battery.init() assiol lama LS|

if node.isSensorDetecting():

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

splitMsg = recvMsg.split()
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Rt alindl 252" il S Ziois "NONCONSUMABLES" (g5nll i oS 13] Ll Lgha alaistals
LB (e a3 s Juol 55 Loy gl a2 (pe 58T ylominl Budims N s LY 12005 L Ue 200308

344



345

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 0 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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import time

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

while node.loop():

time.sleep(0.2)

if node.isSensorDetecting() :
node .battery. init()

node.battery. consume (1.0)

2

for n in range (node.bufferSize()):
recvMsg = node.read()
splitMsg = recvMsg.split()
if splitMsg[0] == "CONSUMABLES":
node. send ("1", int (splitMsg(1]})
elif splitMsg[0] == "NONCONSUMABLES":
node.send ("2", int(splitM=g([l])})
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