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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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keys[4][2]
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{5,6},
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Basic Operators in C++
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Comments in C++
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// this is a comment
int y = 10; \( Al et wleds )

cout << vy;
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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 << X;
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Conditional Statements in C++
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if... else 5,Le ©
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if (condition) {
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int number = 5; int number = 5;
A-if (number < 0) { o if (number > 0) {
é // code Lf-f~>// code
oy }
:\7>// code after if // code after if
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if...else 3l S )3

if (condition) f{

// block of code 1 if condition is true

}

else {

// block of code 2 if condition is false
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if...else 5 L dalans :6.3 ISt

J 535 51 Bioma yull lolatl] 3555 A Sls died 1S 1315 Cnagd o gm gl oyl @i Vol e
celse {} als 392 sl Az ! cslaglatl] 2835 @i Uas oyl (1S 131 {}

if..elses)le Jons cas
Uas do yiadl 1S 13 8l do il 1S 13
int number = 5; int number = 5;

§ if (number < 0) { R é i if (number > 0) { OIS i
| // code | E // code !
e ! e !
i else { oirudl o : ‘ else { 23l ‘
// code // code
p | s
i // code after if...else 1 ‘ // code after if...else ‘
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5o if .. elseif .. else 3 le S )3

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
e s e i
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int number = -1;
// outer if statement e
v if (number > 0) { —
if (condition1) { ! 0)olan s I
! // code !
2 i
// statements PO T T o e —
! o)glad o I
3 // code 3
// inner if statement !
if (Conditionz) { E::;-:L:s:;::.{:::::::::::::::::::::::::::::::::::::‘1
! ouraid iy
} ! // code }
} S !
// code after if // code after if
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for 1,5 e
while 1 5 o
do...while ,i,s5 ¢

for 41,5

i for 1,8 s

for (variable initialization;
condition; increment operation) {

// loop statements;

}

while 1 55

i While | <5 dis

while (condition) {

// loop statements;

}

do...while ,,s5

g9 989 .do... while ga cl,l y<alt el g4 4
1o idrsg While 5l S5 e caling

do {
// statement execution;

} while (condition);




"continue" g "break" A ) dt @S O Hle

"break" and "continue" Statements
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"break" 5L

B39 g0 (985 G | Sl break s,le i

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 ‘ // 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) {

P

{----------- continue N continue
} }
// code block 2 // code block 2
} }
// code after loop // code after loop
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continue
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Functions in C++
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( foncton s it R )

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

// function body

VN - r2meterifparameter2)

.(QA}&QE)Mhmglyduw?‘Qqu@

lage gama sl (nba oS (s (pade Judied Aa Al Lle Sl

// 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 OgSa main() Al Lo dazs
k‘.qLe;LBLMYl~¢LH9‘Q)Lg51(return)

return 0;
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void displyNumber () {
// code

Loop() 9 Setup() 1

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

void setup() {
. 4 .
int a = 10; RN otup () EINEEER

void Ioom’){//_\ 593 )¥1 B3 ,Se

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

BSOS g el puaiad) (40683 dasi

-
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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

iz yu A duzma ,d) (Tinkercad) 518 ,sid eulids (Arduino) gio 93,31 doea p (pe JLEEYI 2038 oyl laa2 elai
1 by ced) e pull ilaglls Y1 3 Leill JaB 2 5o e IS 5S35 2 Ema | culialll 2 Gt A ) il al il
AL LBy J1gll ol 10 2 Qe 3o 3 @Snts alilSCal (ya ALaLSH 331 s ST Uy a0 C 44 alasial ol
No S EHINNECTHURVIPRS> (PRSP BT

Cort 2 dma M1 1,805 2 Bsma | il (40 16,10 U

b1 g Al 539 Lilad 99350 292 9 cullal ¥ g A Sl gk 93,31 A o BISLove Aty 1S S 09

@ Output J Control Variable Assignments and Operations
@ inpul @ Math )Abig;m}mdy_‘;oﬂa_g_nﬁdl J}Sj&L_&QLLA%LAM}Q‘M‘QM—C‘;@_{
@ HNotation W Verables sl el gDk Y1 Jgasd) g . (Math) Glustly (Variables) oyt
X @aly i e HeY!

SIS, aad C++

int x = 0;

. -... ”a_“:'é .-.. -~

SIS s Ay C++
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a8 s ALy C++

Yo X il o dsly) Adee Juads
18 < aid C++

X =X - y;

Yo X Oyt oo Al ddee EsL’dz&Jlﬂ ytaia (riaal
18 s 3 C++

x/y;

N
n

Y9 X i) o Al 25lh0 £ ya|

518 < A C++

.ijwﬁiu‘wz\:&ina;)m;‘ﬁl
518 S i C++

Oniolie o Agdlaie Adec ¢l !
18 < 3 C++

E W ahd + i = W

x

=y &8 x <y
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@ Output @ Control
@ input @ Math
@ notation @ vanabies

s2ri|al monitar

hello world

ZI > Bl yg Oyl pS g Al pdf ot ylcalt
Conditional Statements, Loops and Output Messages

Ce S 5 Sa3 il 2, AW Bl byl Sty ey sl el yLuatl Ly

s . (Output) £, ¥y (COntrol) eS=itt 5 algl cilegama I

3 gl yal g Ael L3I Jgaand

.(Serial Monitor) adateadt 2atat Jle Ul delds

with = newlime

C++

Serial.println("hello world");

(il 5 5Ly

C++

delay(5000);

Lo abaill o 2l IS 151 30 1 Ama yl) csledatl! 2dis

C++

if (x < 10) {

y+=5;

celse Jawl 3352 st) il 2B @igus Y Lo Galaill oyl oS 131 if 22 J51s else lel dimea pdl cileglast i

C++

if (x >= 10 §§ x < 20) {
y += 10;

}

else {
y += 20;
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L bl o 2l IS 131 FOr 2 515 Bumma pl colal] 2dis
a8 S5 A C++

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

y =1

Y Al 2 while 1S5 s

C++

while (x <= 10) {

X +=1;

A, L0 g Acad 411 91951 LBl kol Srlan yua g O ke
Arduino Digital and Analog Pin 1/0

daniial| el ¥ ilid dcgama S, il 2 g iygn W ds gl A s it g A ) dnfba‘yd;w\ e
@ Output @ Control Glusdfy(Output) z1,5 315 (INpUt) JLaa¥ salgl cile gazma U5 (s
@ nput @ Math Aad Ml gl 2 il gien,¥1 ol bl aal Lggs st 3 50 JS2 . (Math)
@ Notation @ Variables @0 3/ D sl aetianl @i IS 1531 Lo e SIS S8 it b a3

2 setup() Al 2 wlid uyusd I plasd by b alast wd (g bl
C‘).:'-‘Y‘js‘ (Input) JLay %ﬁ.}i‘_u.l;‘u ol ‘A‘; L Emﬂj_u\gé)ig‘
o2 dad Jua12011.10.9.6.5.3 31, LY aluxnal o3 . (Output)
23,0931 el N1 e Al oL5al Jgumdl s pas . (PWM) daiit

a8 S5 A C++

read d ‘.;'trjl pin 4 - pinMode(h, INPUT),

x = digitalRead(4);

23t



(i po) HIGH a3 e 4 2311 (3, Lall 3ed dauis
SIS s A C++

set pln 4« to HIGH = pinMode(4, OUTPUT);
digitalWrite(4, HIGH);

S8, Ay Gl

y* W0 readanalogpin A3 = pinMode(A3, INPUT);
y = analogRead(A3);

{(PWM) 2 idl (o 5o creud al el 15 4 pla Ll 2aall (40 10 o platl 20 slae]
SIS s A C++

setpin 10« to a pinMode(10, OUTPUT);
analogWrite(10, 15);

CH+ AT 1| Ao, 3IS JS0LG DL o JIEGY Y e Alial

*

Examples of Migration from Tinkercad Blocks to C++

Bl il I eyl 1S 555 il il 5 i, ¥1 gl oma s (e JULETO 318 505 2 Al Abial &
CH dra

: Aoel gl ¢ guall Aaddl O1a gt Jlie

i Blinking LEDs Example

O3 5315 e gpioms Wy Lol i
Aalise 3dn ol e 105l 1o 5 (aagy s guall e 3guls
Asllall oligSL

.R3 gigl giugayangl 1l e

.(LED) sguall aiia 39ty 1e

R3 gl ginga)] (LED) s guinll pite 3500

AS HSG 2 Gt ARl Ao ol (ySia

@)ﬁ\llquj.in:&llds_& wa&ﬂ‘tydﬁmﬂjﬁ
.(Text) =3 1 (Blocks)
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sl b agall e ¢l

£ 352101) LED (dasgs) Cathode fogiy @ <
251l (u¥1 oLl ) GND Coylally (s gualt
O . (25.1) black | clludl oyl i g giga,Y)

s guall pidl sgal ! (.A.ua.f\) Anode Jiogi Vé <
a5l 11 (3 1) Digital < ylall, (LED)
O . (a31) green Il Ll gl Y2 g cpiags, VI

g : ARDUINO ' $93,Y ) hva po
sguall il sl ll Juog 16,12 S iygaucfii‘Q%JJJ\Lg;{*yﬂfﬂ‘s4>L¢|lgtﬁizgcutfp

Leie JS o il Le 200 3L clI3y il 1 10

S8 s wliy C++

int counter;

int counter2;
void setup() {

SELA (e R R pinMode(11, OUTPUT);

-ln -— - t

void loop() {
sefpim 11 i
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{

HIGH =

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 @m%w@yb&bﬁb M5 B;L'A?S)qul

gl ll eulhgSUl
.(Arduino Uno R3) R3 gigl gingayldmgl ©
(LED) s gualt piia 3gals ®

(PIR) %S yon | paiicicas ®

£ 981 108 2 e iniad | Sl S

R3 59l giusn] (PIR)

£ar80 L Reasiall eligS11 16,13 Ui

B oIt & LN

25al5) LED J (Ja.n.g.a) Cathode Jingw ‘gg <
(¥ 3 0all) GND 3, Ll (» ,,Autm
black | clludl (gt Y325 ¢ 993 ,¥1 A gll
o.(;}fz«'l)

3gald) LED 3 (M) Anode Jiwgu ‘qs <
11 (241) Digital Lo )il (= }.autm
green LI cllull Gl g siga ¥l Ayl

(2 HEWER)

(3 yom) yadiioie) PIR 3 La) byl Juogis @3 <
(3393531 2511 10 (23 ,J1) Digital 2 ylally

j 0L e orange gysll A1 bl oye 2

[]-lhlfﬁl.H'-‘"l.l'JM AL (PWM-] = = e(gJLZS)-J‘)

L - 4 4
L }[‘Jﬁ (38 5ol pdiies) PIR 35Li] (b Jrogis o5 <

ox mmm ARDUINO i S a3 ¥ gl e (d52 5) BV sany

O . (=Y1) red L1 bl oy

PIR J (uzay¥1 2 ,Lall) GND Juuosy @ <
a,lall) GND Calalls (38 ol yaiiicia)
Al ALl (g1 Y52 5 593,31 Aamgll (un V!
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$293)¥1 A2va

OIS 15 Les malidl Gamicw
2

281 03 (PIR) &S yondl yadiicua
4alag) ey dng) Jlome 2 LIS
D] sl ot V] g sl

2 (Text) ol dowe jidl g g s

A0y Ao pd ! Sladard) ) poms
G+ 2al gL ald!

C++

int counter;
void setup() {
pinMode(10, INPUT);
pinMode(11, OUTPUT);
}
void loop() {
if (digitalRead(10) == HIGH) {
for (counter = 0; counter < 5; ++counter) {
digitalWrite(11, HIGH);
delay(300); // Wait for 300 millisecond(s)
digitalWrite(11, LOW);
delay(300); // Wait for 300 millisecond(s)
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DC Motor Example

z‘é)é@?DCnﬂw%ﬁ&iﬂahi 53,508 ¢ Y
ALY SLsSU ) plimtin g Aagll 351 !

.(Arduino Uno R3) R3 g9l gingayl amgt ©
.(DC mMotor) ,eiwe jLa & pomae ©

(TMP36) 3, ot | & 53 ypadiiicun

:3).‘4‘..\.” o orra g

. 2

adifiass ol (23UaI1) Power b,k J_y;j:._.pg <
19393 3 A gl (ya (2dg8 5) 5V Lo play 3 ot Ay
O . (Y1) red LI bl 9l Y2y

E 2
sy palsdl (Vout) agatl 7 5ee Bk Jrogi @3 <
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O . (2a91) green LIl wllutl st J5és

oLl (Y1 Calall) GND ol Juungss @5 <
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&t temperstiure = W read temperature Sensor on pin AL = In units G

$293,¥ d2va

print 1o serial monitor et with = newline zw . A
temperature @by |y ie ol G bt
[ TefEr atiire ] e Fow Aol 2. A0 té)—"m‘ ‘—°’)—I°-“-' Aoyl (“:‘-.‘-“ﬁ
2 oo U 5 5l o Aoy o il g g Y
sel pin * 1o HIGH = temperature sl ;o ds s yaia Juon Losie

Slome 2 (Augia Bnss) 27 Aeill Nl
o (ot b e

2 (Text) yad dme ydl pog y5is|

49 Y Ao, | Slalail! 5y
O+ Zal w5l il

C++

int temperature = 0;
void setup() { r>liLiﬂLAcaLLﬂaU(Serml)gAmLAﬁ‘¢;Eu‘ﬁAélu:‘\

pinMode(A®, INPUT); g s}art() Ul ol ‘Setue() als Lo agalaal

. : S LEnY Lgal il (Sad Aubealeatll 38 LA
Serial.begin(9600); « - ke o e
sl Gle Jiluplls @l Aelds Gls ey auiienal

pinMode(11, OUTPUT); o) &las e e cprintin () &lls ol print () alls alasialy

} LN Z\:,Lésu'g\;:._\q. e G printin() atls
9 z

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);
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$AGY ) Ao | Oledatt 2 (Logical Error) akaie Uas g ((Syntax Error) gueld Uas (he com 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");

¢§49B§Ua$

salaie Uas

void loop() {

temperature = digitalRead(A0);

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

‘5Acﬁii;$

sakie Uas
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.(Arduino Uno R3) R3 g3gf gingayl amgt ©

(44 (ulie) pilie dagl @
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553,30 Lglungiy (wligSLI) components ¢ys (JLs¥1) INPUt 2 (e Lol ds gt dalisly T

2 (Ja¥) Input da (ye (m8lall 4g8) Keypad 4x4 5Sa (e el <
O .ot alie 2 dilsly dmly (wlisSL) Components
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Include the Libraries &LASE (pneusl

u»\_ma.'u.ﬂ yﬁ‘b\.:uc.ub C++ il L@.a.]a./.nd.‘:;nﬂjub}ﬁ‘u.sb ﬁ‘MY} ‘Hdéjy‘(q&);o&ju_c‘_)_gu

(G 2308 et A5V Bl 1S ) it

#include <library name>

A0V LS e A gl ¢ It g g pduall 3ily

:LCD 11 Aty

#include <Adafruit_LiquidCrystal.h>

latl as gl 3l

#include <Keypad.h>

515 ¢ el el

#tinclude <Servo.h>

Create the Objects OLUGOISI ¢ Li

cillaggll ey gy LB (e o Lid] I zlimis 59 ) loSall e sy

A8V GBI L Lasl I gl

LCD aalad p5Is @

.(Servo motor) y3istl & pomeld (SIS @

blall Asgll SIS @

Al sl wgll ey ag3s I Uil CL.:.J (class) aar (instance) e 5l (Object) yals sLas) ..\_Z.C

g 2 Lgadsg Lty (als cLad) e Leuild u\}wwﬁ_‘a@m\ st |_>_a(constructor)



148 yusew ] yeall (318 L LESY

Servo servo;

i
sevssce (@)oeeeces
1\

. Al yedng (SIS pos A "Servo" iy , &5
(518,865 (51S) jienll gyl o yme 16.21 JS Liag ol pouf! .%‘:..\.:i'ui‘ el SISl "servo"

gl e slai gl Aalsf ) pLuss Y

LCD xala GySls

:LCD aalal (SIS <Ly

Adafruit_LiquidCrystal lcd(0);

g9 e SIS B2 ,eYI i alusiwly ol iSey
9 93,¥1 Gleie o ya3g Adafruit_LiquidCrystal

(518,505 o518) LOD 2als 16,22 JSis Al oS (Lol 50l 0 g89) ‘U.u-a\—;-”gj‘-ﬁeyl
L | I

ilall A g1 2 335a ol 5se Wy Cagdinll sue wuusd I 2ladl 2

:).n\jzﬂ olgy ;‘,\Jl‘df

4; // number of rows on the keypad

const byte numRows

4; // number of columns on the keypad

const byte numCols

A oo diedy "const byte" g4il (pa (NUMROWS) agaatf sue Lia 3us3 .

.(NUMCols) suee ¥l sue Lle il sl Galatyg wilall da5116.23 IS
(018,83 31



Lapyle e ilall Aogt e 5 gla LaS Lol sganlly Caonll Lang dogiunll pLuall 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

r=slall iusdy I T g_éu_m numCols s NUMROWS aluxiuly keymap dagiins Lmu_a..iu
e S il At e Baga ol

Aol b (re Loy aluall eliSay g hga ¥ bl bl malall Ao gt e¥laasl slae] I b3 uey limte
byte 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 (A%Es ole il Gusb e Keypad (jIS wuusi2 5, a ¥ selasdl fias

// initializes an instance of the Keypad class

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

degaza ye 3)\+ch3 el Ja3 59 e A8 0y 3= (.\5_3:' password (c_qu ‘;_J_iln d;aim ‘A‘.\_Q}" GAL')J ISy
A Jslay 8 o1 ¢y

char password[4];
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i Setup () &t duea )l culagland]

void setup()

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

J/

setup () @l 2 dma,dl Cpe Y 5 !
O 055 59 pa AalS (435 g1 fOr J‘JS:'?-“
2 slall Bl e puied | LgiSs 3214
pudid iy ‘al__tau .password[4] ,aste

:@GL‘U“ A gl A Al
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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) pad dme yl pog yoise!

#tinclude <Servo.h>
Ao pd | Oladatd! 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




// 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 g9 )% A s
309,31 o Jlmil 3L53 slaeY Arduino IDE Jee 3% IO 4w StandardFirmata JeSgig,m Jorem Towiw
-(Python) O gl doe ;1 Al iy agai 1 maliyly

-(PiP) psdl 35lal allad IS ¢y paho-matt de jo i @29 PyCharm gl
:‘_,ﬁlt ¥l Sl ocllae _x.\.{;% (Terminal) .o ylatl dgalgll =zal (PyCharm 2.

pip install paho-mqtt

e}:.n S ptiaals @3 @ oma pull clabada Bl 2 o5 .mqtt_arduino.py @b s sl cale s Linl @3
sy

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

bl 2 @Sell time o

JSON wlElS aa Joall sjsON o

Firmata JsSsig 5 I3 (e 5ig,¥ dn g s Jualgill :pyfirmata e
MQTT :lawg pn 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 oaal ¢y5Ses -4 diis 301 MATT (Janl auit ol 3l 3591 el it &l
A TOPIC ity s Jomt o 53001 EMQX 0,055 301 sl o wusll )l ie 5 g2 MQTT_BROKER Ll
LAl g daaaglly JLami S ol 891 a L) 2aie I PORT oty . Josoall dp il 3 s (o pgaingll ol

LY &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¥ | O pudio :3.3 J g

udclf
MQTT Juse el CLIENT__ID
ugicd ! MATT daeas 0l e MQTT__BROKER
Jeandl 48 o il 3 gyl TOPIC
s JLai¥1 31, sl 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_mY‘ M‘
uLvLu.” u.l.c d}‘.a:au WM‘ MLAY‘ ).u.u.umj a;La'}” ).u.u.c.u.n.\ Nl | ‘J‘)Jay‘

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,a_/.\.n A5 dalasat 44*9\} culs ‘.\‘ La .\..\m Mﬁ}.&j can fU” 4_4.’}” ;LQ—LUYL) 2\_6‘2\ ‘—“J-‘-"—‘“
- JalSIL Aol Zuwd il ol e sute g A‘JL}.A} garbage_ drops

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

garbage_drops = 0 # Counter for the garbage drops

Ailiaa Bl Lgud (1955 5 40 JS 2-garbage_drops o can_full L.Q)-‘-’-;(J‘-‘-"-' el A syl Al s Lasl ©2

255t 138 Jg Jaandl I Wy Juo 3

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




ooy e s Ll Vol asie Agglod) aludind @ a5l oo Joaall Bl Jlus¥ 25¥ A1 e Ladk o3
garbage_drops ytimestamp =ilastl Dictionary (ugeld 0,518 < Lidlg ccdgll Jume it timestamp
"waste/drops" d,Lﬁ\ g5—n50 A 0 )25 @5 JSON SIS I (ugalatl foa gty agin . .can_full

sdeesdl UM (e

def publish_message():

global garbage_drops # Access garbage_drops variable
oLy Beads £ LS|

global can_full # Access can_full variable 3yl bl pa

# 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 ol 3L Ll

"garbage_drops": garbage_drops, JLusY JSON
"can_full": can_full 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 dga gl uj) 1S Ay s g ABY) &l Yl C_nu s Lol 03
Efasyl C_'La.m Ul sl Ja.uj Y:..\;iw] 2\.3@‘)33‘ QUA:l_A.ujg_A 11 Ql.b:t_l.uj .4.\.&33‘ J_.m.db JL@SY‘
-paho.mqtt.client a5 0 5293 2! sl

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 J i piiiall 18

else: Jlas¥l Al ygla it paho

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




35S 301 Alll On_connect eulus Y alles dayys MQTT Jae Liagis grali ! s oIl 6 3ol 2 ag3ns
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 gali yuld i 1 51 ,Sall s Lishs @3

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&NJJAQAW¢QM
aleatl Ayl Slias Lenic
2
Ayl o lgie 2iSH
Andsicll 5: LYl

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_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

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
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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.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 Jls! cya ST
miall alilud! Cale
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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 I Cpe cnlaglalll oy 3ot ﬁ_\_:r_uiu Algreports messages_stack La¥l eyl < Lasky @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 g3l 31 08T &l e Sl g 2591 lan Yl tlas Wy eLasly @
-paho.matt.client Ll 0,245 2 Cowlid

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 o al elily s

if payload_object["can_filled"] == True:
Ldalest! EDJB Ml e

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 s
last_msg = messages_stack[len(messages_stack) - 1] oliast 3 5 ¥y Y
el 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 gﬁ_,\il.miw
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

Sbigisma 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 = []

Junc Liaghs gt o« Lgamids g iy 5.39omga il ilS 1] Laca galipull ¢y a1 o 3ol 2 GmTi
ItV ag 3 @3 codhel 35S 11 Jlsatls on_message 5 on_connect &ulusYl ciladles day 59 .MQTT
Baylgd) S5l ) &LA:MY‘j Sue=ll t}‘aji‘ 2 ,5aN e MQTT dougo

# Check if the data file exists »—(.;Lbsiylggdq\_‘.\ﬂ__m;majwoﬁ ﬁhl)

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
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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 lia
@ gl bl id garbage_drops time_to_fill
ol o count 500 50.0 50.0
a9 dang
| e ] mean 240 54.0 152.0
std 15.0 30.0 100.0
min 00 20 5.0
25% 120 30.0 60.0
50% 24.0 55.0 147.0
75% 2370 78.0 2350
max 490 100.0 378.0
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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(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(datal["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

Crpit B 1 Ulg e Lnomeo 1302 sy e tbasanS Cpmaomis (yas e FANMINE () 3 i) Lo ¥ o s a0l 2sls
6 1 1 o B il S Lnaman 15 randint (16) G-t 33 Lol llodl 20 JUL S Ao ool
.ﬁreﬂ;:m'%@maﬂ Saall (3 555 @iang ke ) 3,00 S 2 5y padl did aduly ﬁgﬂ!tmaldi@@ﬂl ‘a_xx._u;.u

while node.loop():

fire = random.randint(1, 6)

gl ! it pUall 1a 2 Uinl 381 candubil 03 ooyl (35St <1 @3 31 g 5w randint () alls o Lo 3l 1)
el L Loy 5ol oVl (e Blaalis Ji 3 @i csLIIS 5 a¥1 IS 130901 (ggluai fire juiatl 2 ad coilS 15] Las
Aasogtl Sl M Lgy oLl pLazll (o y a2 e (g Ay Jlaayl g - Lgreud 3uzall e (32> ) "FIREY" L 1
.Lgl 3,9L=l! (proxy node)

A 11 0L 0 (9S50 5 LG 5 5n (1S 131 by 8 rasmas 3ac g 3iall by as @3y duadh g Lazll Coya 0]
gl i i () A1) Al al g pUaall ISl g Bgall ok plonl (e - (5 ¢Lls3 2 32 > ) "FIRE IN SECTOR 5"
ARl Ul day 3 o b e 53 ] "y mg AT (6, 35l

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

Al Il i gy bt | dn g Ly 1w .send () als alaseiwls Lguand bl Jlas! iall (ySeas

node.send(message)
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else:

node.print("")

IS Gaseiii Auadlgdl 3Ll 2 el by due 3ISLal eIy (dblg die d ka5 )5l ] OSidicu “al_u.hn 2
Ao 15l dazd Gy Lade 1310e] 535 Leislg crandint () adls Jie feas L33 uniform () 2ol NRESTHR
9‘53 4—1u3_1 Glegyrdiad 1Sl 3,00 Cj‘)li.w

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

(edge.py) ALt 2na )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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.bufferSize () il

import time

while node.loop():

if node.bufferSize() > 0:

‘aj_a.v J.L.U.U Al &u).:u Ld.ﬂ_m)_” a;‘)_a day . read() R ‘a‘mb 3.\.;33..4.«.11‘ «_'l_'l..uﬂ o;b.s IS ey ;LS.‘u
A ‘QS:_JJ susg Al Al 3 dmm g5 as Lg;‘ ?a}d "FORWARDING..." &L, delda, Lm;\ o._\_a.a_”

message = node.read()

node.print("FORWARDING..")

send() a1l plasil, mﬂlpia_‘lu»ﬁ‘;l)_mi\ﬁ_m)zlluuﬂl ey 3oLl el 1 2 Sl g Les
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node.send(message, 1)

w.&.‘u.ﬂ u.\.c 4.:3.1.]41‘ W}J‘ 4.“_4.4.;).“ o;‘).a.! L@LS L«sj ‘ad.su_ml‘ C_Ll o..).:>‘3 <LuLt 3 o..La.’.” us_u.t d}u REIIR) s
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time.sleep(1)

node.print("")
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e 8yuall Lgmiar Las (8L (p0 85La (ya o 3o ) Nt B udn Aiia ) 3,548 Budall (39Siw oma pull pladll ogii
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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 Jalak
send( ) &I

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

odac (D yaa (Qﬂ)

time.sleep(1) .Gsxim34>ﬁ

node.print("")

time.sleep(0.01)

Al I T)_E_'J eyl oy 3l a9 g8 ¢ Lla gl .J_Ein C_Ab.oc_n La LZy p.i’a-."i‘ Susgl ma chzl‘ e
5 s £ N
(Edge Node) 2 2t 5.ad Alaulgy Juo¥ 2 il Lal Al 1 pudd 0 Aegulall 231300 AL 11 (S5 calicd

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 (i8etien s olauagll 58 2 Erton LSy 3 ey
obasall aEall o o Gl Ay all il 5 ymd 5580 (Suiius alisl 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)

________
- ~
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el Lglay 3,11 :8.16 J<a
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Creating the Scripts d.xxe 01 abolati ¢ LLS|
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import time

node.print("")

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

while node.loop():

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

ol i 92" i g1 Lyl ooy o s 215 "1 Ll s e Juiedd il A glond o
((dazits ¥) "DO NOT PICK" 5f (dazt) "PICK" 51281 (nddl Ayglondl padaies 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 - 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)

ALLET 31910 Aol | Aoe ;| (s CADES Y A
28 (Juu k1 il | 9 wa¥T A gl 315ty calil]

il oY1 Al glo 319 oLt pava yd | aladtl
1 (bt aL13) "CONSUMABLES" (yo (4ol
.(4e¥1 2L g1 ) "NONCONSUMABLES"

(nonconsumables.py) A lgd! Sova ,d 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 puiny 25 Unll Lighius Bl o) 255001 8 ya Galinll oma ] laall Lia
L3 s a3 sl ALl Lalgiias da s 03 (battery. setEMax () il aluziwly 28l 300
.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume(1.0) .l asiiwl (3 3lS 1ty A3l (ya Lu.a_i 150 Cpo 30 3 s B8 H00 ellgn i
B330sma dia) 8y JSI A3l 3us g M g] sl

while node.loop():

node.battery.consume(1.0)

sey dsSensorDetecting () ol ausial (A8l BLA 2 3352 ga s Adama gl 1S 3] La caLiagY
(¥l asll S Lgim it battery.init() assiul lams oL

if node.isSensorDetecting():

node.battery.init()

Laﬁﬁ U—")" U‘” u.a_d‘ Jaad_l_gu Spllt() 4_”.3 ﬁ‘_\m—gﬂh ("‘ LFECVMSg ng_u_‘.‘x_“ o;|)_al|)_u.mu_|)m 44‘.,\_1.”
daganll ya u_b‘z" a sl LA_“ u_uu [aag.splitMsg ‘Q_A.uL’ dogainae K& e LmL.u Mm_u.-l‘ Al
LAuglatl (aars splitMsg [1] Al adsd) dasiss Laiy &gl cligimas dadimi SplitMsg [O]

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

splitMsg = recvMsg.split()

Jea A 2ol 31 send () s Alaaalsy "1" il S i "CONSUMABLES" (g5 inll (i 5lS 131
Rt alindl 252" il S Zos "NONCONSUMABLES" (g5nll i oS 13] Ll Lgaha alaistals
) e a3 ps el 55 Loy By gt a2 (pa 58T By lominl Budim ) Lo LY 12605 L Ae 200308
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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 3 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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loop | send v || gelay | | Toeemitier + | | Recsreer v | | Publgher | | Subscriber

import time

node . battery . setEMax (100.0)
mode . battery. indt ()

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

Lf node.isSensorDetecting() : o
node . battery.init()

for m in range (node.bufferSize()):
recvMsg = node.read()
splitMsg = recvMsg.spliti()
if splitMsg[0] == "CONSUMABLES":
node.send ("1, int(splitMsg(1]))
elif splitMsg[0] == “NONCOMSUMABLES":
node.send (2%, int(splitMsg[l]))

time.sleep(0.2)
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