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C++ Language
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double int char
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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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C++ 2 docw ™) O lalall
Basic Operators in C++
*:L..M!j 3—_‘-3-;‘}1—'-;1 Q}La'uib uLL....:ﬂl a}Lan.ij ;EL_....J:;'.__]‘)H ;;.}LaL.EI B }II:S a__,_,_,_,L,_'_,:ﬂ Q}thil ey
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a=a+b; a+=bh; =+ 3y 5zall slaeYl 2
@ (float. double)
a=a-b; o F - Cyadaza "M alasnl
a=a*h: a *= b: —* Wi Rl om s fo
5.0/2.0=2.5 sl 3 o
a=a/b; a/=b; =/ :

a=a%b; a %= b; =% oL (int) doumall slae¥l Ja
= ' _']ll_j...ai:--fal t”}{”‘il s
Wi .da. :”._:-E"Ljel ]":'{"3

5/2=2, 5%2=1
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Comments in C++

Ao LgiSl g ali pul (yauin culiulaall o3 JEEY Lumwa il ciledans U515 i el ol 5 o ol il e s
e L o o T e e e e L e
Baasie yla il ol walg yla 2 Godenll Aalisl M Ao ol Covum o159 CHH 2

ol g ylas (pe (oS sulas dalnY [/ anzrl

// this 1s a comment
int y = 10; k( daii it cilels )

cout << vy,

“E"—‘"ﬁ'ﬂa—.'-’."‘fﬂ *:‘L-ﬁ:'-"-l:ljlu—ﬂ;)—"-‘_]_t_‘rJL:an uﬁ#‘ a.l_mia..lir_-jdjl.ggif *fj.‘:.l_ir..n,j_-lu"; '-;-1/* fl..L"'.L-l_t.u!

lcd.clear();
lcd.setCursor(0, 0);

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);

212



213

C++ 2 deldall
Printing in C++

A ¥ el (CH+ 2 Xyl delilal

cout << X;

CH+ 2 Ao yid) O yleal

Conditional Statements in C++

s 01 Jaonll (yo degarma al il Wi (Lo da b Gan ole 5L Buma yull layladll (yo Risna Aegaa udi!
ifs,lce

if. elses e

if... elseif... else s lc ®

dbs o 23 163 glee

. 2
JJM&F@@JH@JJQM:M&PMMQJJ! 1JLEL_J¢J41J1Q|J11uJ1u_nt}d| |__1._.:.1:..1_1£u.u£

N

i /.\ s
=

[ et /) /

(AN CH 2 Al if 5 )l A3

if (condition) {

// body of if statement

P }

b L5 i 3 ke dalaia 16.2 JE&

ool 33 13 339 gl Az yull ilasiall 355 Ao da® SIS Yo By s cprugd s 3320kl do y 581 amd ¥l @3y

NS i35 lue Jans Aumaytl cslaglanll Gl lasey @ dila 2kl IS 13 Lal o }

s & 201 s 131 U8l s 801 SIS (3]
int number = 5; int number = 5;
,~4---1f (number < 0) { 4--if (number > 0) {
// code - > // code
} }
oM/ tode after if // code after if




auds oot if...else 3 )lee

Auma ol cilealel) Ae gamea 355 Ak y il il jleatl (yapgill 12a 2.
! sl celse {} Janls 33 9o gl e ol clasdaill ey @agif {} S5l

if ..else 3,Le Jakaa:6.3 J<2

Auma pll colalaat! 355 F {} Jouls duma yull cslaaleill o aies @

.else {} Iala 535>l

if...else s le £ )3

if (condition) {
// block of code 1 if condition is true

}

else {

// block of code 2 if condition is false

}

J5n13 339l uma ol ilaslantl 355 000 35l die® S 130 aeag® s gl oyl @iy ¥l @
.else {} 13 3399 gl Auma yull caladdantl 345 @iuid Uas o 201 IS 13140 {}

Las Lo 201 1S 13
int number = 5;

Cif (number < 0) {
i // code
Y
| o s
| // code
)

if..else 5,le Josi 2 S

s do p 201 1S 131

int number = 5;

- if (number > 6) { oiusis o
i // code i
vy
else 4 03925 wi: [
| // code

)
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if..else if..else 3 jlc

o axlgdsydioya A8 s gaa| Al zbss Laaie if... else if... else .l , 2 il glaall oya pea ¥l ¢ 941 ‘;.u:._.é
dagy il Gaed 5y 3 uma yull csladdaill oy a 5387 ol cale gama 3 2uais ]z Liond Lautic

15 if .. else if .. else 5,le S 5

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

// code block 2

}
else {
// code block 3
}
i fffffiffkhxhﬂmhx s
b il
Wl =
wlgeo s
/ o e / \J‘u!hty
b Y P

[ 2imapclatsl) / / 3amapcleis// /

l

if .. else if .. else 5,Le Jalane 6.4 J<t
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Lbls SILEN Do ! 189 Llas g3 do 5201 1S 131 if .. elseif .. else 5 )L Joai a8
dcgama laiig Al Ll il dasll Ao gama i calaalaill Legasa 355 0 Lo NI oy 201 IS 13
i | il a_‘_uuq.‘)_iﬂ Ty WP P | a__uLdJ._‘_ﬂ :;'r'n_q._d.t:lﬂ ?jbg_la:u"tq:nﬂjujjzﬂ 3__1_1'=an|

Ll 30 Qs 881 SIS (3] LSl Jo¥1 oyl oIS 131
int number = 0; int number = 2;
Cif (number > 0) { comremmm if (number > 8) { pus— 5
0)9lad i I i ] |
// code : i // code |
} ’ N :
else if (number == 0) { pu—————" ; " else if (number == @) {
. // code | i // code
s E i
else E else
{ 0)gl0 ol i t
// code 5 i // code
L S 18 J
// code after if // code after 1if
] WP P | dcgaea ‘_]_‘J_‘l if ﬂJ'l_i.:;__ﬁ_q.uﬂJ L....=u1 el K e A 4__;:.-_4JJJI .,_-,lq_.],nll 4_;}.“_-,_.._“ ““ -
Q_MJL}_HLJJSJLﬂ JaJ_i_..u.th L;PI |faJLuJa_.:me1
:M'“ﬂ'@‘m :Uaé-.;laﬁ,.....]‘ | dal<
int number = -1;
guter if statament @@ @00 B Bl oot i s s N L
& . if (number > @) { |
if (conditionl) { | /] code .
:
// statements " else if (number == 0) { o=
! ajgle o
| // code
// inner if statement !
j-.F (Cﬂnditiﬂnz) { :.IIE::i_:SZQII{E::I:::::II::I:::E::::::::::::ZZZZIIZI
: ) |
t i // code |
} o i
f/> code after if // code after 1if
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for J'ﬁiﬂh&nﬂ o T ‘_J'Li..:_..

Cpusiy 5] ySall s Judda e susl 95 ya yuiall Aigs 325
S oyl (el 3 K53 3l juiiall Al udl @3
Lila g 3glasll 028 diiugiy yuiiagye el L
BYCYRY FOUEN JOF PR WY R RPPREL e
30311 05 3 1Sl Jok 355 ol g y 0| Hagd S
e 1as yaiiw Lgiug codd Ol ol juaill et Soust,

Aas 1 de y il a3y

ol

\

—/ damatl e /] |

while ;1,85 Llx.:6.6 82

Ml s ] e e 5l el el ol 0 e s
g_!a:ﬂﬁ_‘.ﬂqui‘d! ﬂ._.dj-j:n:t :‘In_!a.:h-.n.la‘)_:ujl St Lﬁ..‘l.l:‘.j

St ahle
>\
/&ﬂﬂ_'_dﬁ.ﬂ | P P | ;‘}’/
N
= = /\ s

i, o
do...while ;| ;S5 datana:6.7 K2
)55 2 asi 2 while 5,5 ope 5l ,<3 (3 o b
2 "
L Wi | I P EPTIN A | u_a_-.-_.:f do... while loop
E &
.‘.L&Iu.uJ!JSJﬂ {q...u::-.‘_j_‘u.'ﬁ E.ﬂ:ndfll ]| P P | %) L_:.u:_l KWy

> o s 3 348 85 i 1S3l CaBgig JBN Le Basl g3 s

Aas 1

Loops <y ,SCd
1z ol il 5l <31 L-_,,,.@jj B0 al sl CH 2 el

for ji,s5 e
while ;i ,s5
do...while 4l ;x5 ®

(oo for S

for (variable initialization;
condition; increment operation) f{

// loop statements;
}

:I._:rb while Jl‘)s:wli._!...a

while (condition) {

// loop statements;

}

g9 9a9.do... while ga ol )| ;S eI ¢ o 1
i b daengWhile | ;<5 e Sl

do {
// statement execution;

} while (condition);




"continue” g "break” dowe 1l @S O Hla
"break"” and "continue"” Statements

el 5l ,Sst &lj_ﬁ e aa O Leai plilll gcontinue g break Lea g ol 1 ;S5 ao Jaladll e oo fikSnakia B i A g5

"break" 3 luc

33990 (1955 Cus | Sl break 3l 45

for (init; condition; update) {
// code block 1

if (condition to break) {

// code block 2
}

// code after loop

while (condition) {
// code block 1

if (condition to break) f{

// code block 2

}
// code after 1nnp'¢

LAY SN el Lgald (Jiluie | ,ST Jina break s jlue e Hie 13

/ 2amaytl clei /]

}//.ﬁJ531¢EE+Fﬁh“3LHthFj/é

break 3 ;L lala s :6.8 52
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"continue" 3 )lc

AL LS I e g ol S Jads dumea pdl enleyladtl 3G continue 3)le oz

->for (init; condition; update) {

// code block 1

if (condition to continue) {

----------- continue

// code block 2

}
// code after loop

,A->while (condition) {

// code block 1

if (condition to continue) {

I

- PO continue

// code block 2

}
// code after loop

AT ) pSEH 2. St | 5l HSEI dadnd @i ¢ IR ) S50 J51a cONtinue 3 luc it g 131
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e

L

/ e dichalallil /
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Cifgass @ Uas
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[ 2madlclegal] /

}/ ﬁjiﬂ14e3e;:¢wﬂhehih’!/

continue 3 ;Le dalax. 6.9 J£&
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Functions in C++

Jiet3 IO ol o 5ute B tpnn ililen 33 1| L5 a3 Ll gl (oo S0 0 o Sl 1 2 oLl e
Pdﬁwd_ﬁnugj ALl 03a 2,415 ] Lgud rLimi s ya IS G yull colaadl] jgla o (i 31 patally il iCas el
QS.A.-U_JGM.&:LU dacalaatl Jlaudl yn el C++.—‘-"_..\_~a-_9.1 aledloaa gagatalls -;Lm.lljd_i:r_ﬁ).dl Sledaill 008 piesd
OySean “-q.g...u.u.cul_-r Lg.r_m‘q.g.&n;u.n:-iu.yl_thm1ulc LuLaL-JI RAPER ) L.cul Lﬂ_'.'n.ﬁ_)_i.nﬂus.ﬂ_? Lgolazicsl nmea piall
asgidlladl Lgi¥,, {}L,_..133‘1‘1,;_ﬁ_14.;44.=11 WP | LN P P | DOV Wi L]\J-.Jlu}l_aLmSul“,.uallumJj_.saJu‘_jSJ
mtx__‘-f(return) gl 5 e

Lgie o OLe¥! 1 Vgl #lasd s s LasY

i e M YR WA return Ty pe

,LmyLALJqﬁg;H;aﬂdﬂl4;+;§

UL LR R s {unctionName

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

// function body

SR r2mcter 1 fparameter2)

(o l) W 22l Jlas¥ el g

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

return s

220



221

Lﬁwﬁjmf‘hﬂ;jw1 J}IJ-U_A Lagle ol cliSa iLHfu.ﬂ :ﬂmhﬁ%ﬂl.&ﬂ #:A.bfnl.!é-_'f_mﬁ'
2
oy 7] PPLY

int main () {
int a=2;
int b=5;
int c;
//calling the function and passing a, b as arguments
c = adding(a,b);
//cout will print the value of c

cout << c;

gla ¥ s psamain() Al o das

return Q; =

e sLiaiu W) Sasg ylasl (return)

int g2l q_q.;t__g.l_ll Ll gsiole Sy 04eat glasbaganatls Ll s main 2l ol da s 35 LeS
$92 - main s () as;Lall ‘_,_.,I_gatﬁl% Lo Hlimgdtlmtl oia 2 Jlssl o) alas L__gi Jas Y ily (pumin 3ue)
E:_ﬂL%‘)._LH -..J‘ﬂt..?""::‘)’" ;‘}_‘:-Jl g S ;C++%J|j.l_”u_4k_,.ala-

Allad o)l 2 556l ciLalall f5pa Ladls ule:,.qE A allagll ol )3l g suall g g o ull Ballat &l e

(LE15) "void" §La V1§55 (oS Allontl 03 S 2 1asd (] AN g )3 31 (Sl ya

void displyNumber () {
// code

Loop( ) ¢ Setup() ;Ju

Setup( ) and Loop( ) Functions

Jlsall o3a e 3 )54l el e 2uaint Leagle ol comy OIS da g3 IS S0 dunin 2 5293 )l rali 5 S e
Azl lileadas IS e Lo atlestial ooy IV Joll 3L oS e D g mall pull Juais ey aie LALEE
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for (int 1 = 0;
a += 1;

cout << a;

1 < b:
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i++) {
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className objectName;

objectName.classMethod();
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Migrating from Visual Blocks Programming to C++ Programming
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change Xx ¥ by o ¥ s 53

VX Gapeaidl o Ansly) Alee Suans

alS Sasand C++

X = X - y;
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X 1=y
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@ Output © Control
@ Input @ Math
@ Notation @ Variables

ZipaW Joluyg Of y) 501 g ddo 2L O ylial!
Conditional Statements, Loops and Output Messages
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5353l yal AL SV Jou ol

.(Serial Monitor) adwtuar astan e Al dells
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s ET=IEINnGhliIM hello world with + newline

change y = byo

als <inay

C++

Serial.println("hello world");

(58 5 ey

C++

delay(5000);
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AS <G sa

C++

if (xi< 18) §

y = 3

else Yol 53 9o gl lialll 3ua35 @i Wy lovsmin alaill da yill IS 131 if it Jauls else Lol duoea yul calegladl] Suais

e 1+ o0 @

else

change y + by @
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als a5y

C++
if (x >= 10 &5 x < 20) {
y += 10;
}
else {
y += 20;
}
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repeat while =

change Xx * by o
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fo reaadigitalpin 4 =

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

y = I

A5y Ul 2 while S5 aas

C++

while (x <= 10) {

X += 1;

A L g Acad 0 gisga i L pdai il yve g O ite
Arduino Digital and Analog Pin 1/0
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pinMode(4, INPUT);
x = digitalRead(4);




(Aediye) HIGH L2 Jle 4 3,01 2 ylall 02 da v
AS a5 A C++

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

sls s C++

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

(PWM) daidl (4o pe crasind al el 15 2 ol desall (o 10 Coylall 3aj3 3l e

AS a5 a C++

setpin 10 + to @ pinMode(10, OUTPUT);
analogWrite(10, 15);
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Examples of Migration from Tinkercad Blocks to C++
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CH+

int counter;
int counter2?;

void setup() {

}

void loop() {

pinMode(11, OUTPUT);

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

}

for (counter2 = 0; counter2 < 10; ++counter2) {

digitalwWrite(11, HIGH);
delay(1000); // Wait for 1000 millisecond(s)
digitalWrite(11, LOW);
delay(1000); // Wait for 1000 millisecond(s)

digitalWrite(11, HIGH);
delay(200); // Wait for 200 millisecond(s)
digitalWrite(11, LOW);
delay(200); // wait for 200 millisecond(s)
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forever

read digital pin 10 =

setpin 11 =

wait @ SECS w
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C++ 2al =Ll add!

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); // wWait for 300 millisecond(s)
digitalWrite(11, LOW);
delay(300); // wWait for 300 millisecond(s)

t
}
}
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set temperature + to readtemperaturesensoronpin A0 +* inunits °C =

» Jﬁﬂ&lﬁf‘z?vzre
temperature e wls 5o ite x aliyull & 2
if temperature = v 9 then sl 2 AD g llill 2y el dlngs (e

' 8 Ala el A2l 35 o Ay Jume il 5 199 5Y
temperature sl yotl ds s yiata o Lanie
Slea 2 (5he A j0) 27 Al
B | e el mada D 08 2

print to serial monitor temperature with + newline

]9__I-TEIT L_...:_'-. B_‘-H.ﬂ)_\.T"l-_..aﬂJ__._-hﬁ

Wyt Aisma p ) Silaulalll )y
G+ 2als zalidl palldl

C++

int temperature = 0;

void setup() { Ejliﬂtggaghbﬂ[ﬁﬁﬁﬂ};Huiuﬂlgﬂiﬂﬁ:hmé

pinMode(A@, INPUT); gl sfart{} Als asas setup( ) s o .adloal
. . NP L OOR IPPN R et b O W B SRS
Serial.begin(9600); » oS Lgal il (S 4, L

LA e il Jl g @uall dells Gl sas adseiiuell
,_;i E.In:-:&LAtn .printin{} alla ji print{} all s ‘ﬂ Lo L'.
: Al a-."-é-"gﬁ':ﬂed-:- lar canzz,, printin() a1s

void loop() {

pinMode(11, OUTPUT);

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 | duoms pudl Sleudatt 2 (Logical Error) alais Uas g ((Syntax Error) guels Uas (e ol o

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

digitalWrite(11, HIGH);

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

digitalwrite(11, LOW);

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

$ucld 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);
}

Sucld las
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#include <library name>

A8V Lokl pranaas I bt o Il g g piall Al
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#include <Adafruit_LiquidCrystal.h>

#include <Keypad.h>

BP15 S (REI FEPNL P B |

#tinclude <Servo.h>

Create the Objects LGS o LIS
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Servo servo;
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LCD adla [y3ls
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N Adafruit LiquidCrystal lcd(0);
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const byte numRows

4; // number of rows on the keypad

const byte numCols

i

4; // number of columns on the keypad

4 s 4i. 35 "const byte" g5ull fyo (NUMROWS) Lagaiallsae Lia s

.(numCols) suee¥isue e al3 o Ladl Gulaiyy i e e e
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// keymap defines the key pressed according to the rows and columns just as
they appear on the keypad

char keymap[numRows][numCols] =
{
£, 20 U3, TANE
£580: 'S - e B
£'7%; '8, U9, "),
s SO LR L
b

zalall asd, L:uLm Lgas yas :.._..5‘__,:.11 numCols s numRows alazioly keymap dagine L@Lrﬁfu
e JSE ilall s gl Gle 33 g ol

s B ple oy Gl aluall ol K g iaga ¥ ol Lol o SLall Aogl ¥Leatl slue] I I3 ay Zlimt
byte gs5 e (o puiia

// Code that shows the the keypad connections to the arduino terminals

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

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

.4a ! ﬂLh:“*jﬁhj:‘jtd.Lili alesill 3isde oye Keypad 31K 910238 355 3slad] Bam

// 1nitializes an instance of the Keypad class

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

dcgamape 3)lic gag. LIl 153 59,0608 1;_9_5:1. password fq_u.rLi 1;__1_31.5 n._ai;.t;_..u EIRTY E_abJJJ'quJ_m.ﬂ
A Jolas 2,281 pe

char password[4];
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(o2 Setup( ) Ul L a 0l euladanll

{

void setup()

//servo setup

servo.attach(11); e

Break down the Code zeli .d1 a3,
JeiSl ud slae¥l x alip (e dlds il ol a 2
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servo.write(0); .

//1lcd setup and password set

lcd.begin(16, 2);

lcd.setCursor(0, 0); » ql_
lcd.print("Set 4 character"); L

lcd.setCursor(0, 1); .

;o LeS Servo a.a€. ya servo il i=-.1:‘--_‘||......J“.:

ervn.attach{ll]
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lcd.print("password:");

i++) {
keypad.waitForKey();

for(int 1 = 0; 1 < 4;

password[i] =

J
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void loop()
{

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

led.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; 1++) {
buttonPressed = keypad.waitForKey();
if(password[i] !'= buttonPressed){
correctPass = false;
}

lcd.setCursor(i, 1);

lcd.print(buttonPressed);

delay(16000);

//this code will be executed if the password 1s correct
if (correctPass) {
// clear the lcd screen

lcd.clear();
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// 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);
led.print("Unlocking...");
// write the angle by which the servo will rotate
servo.write(180);
// wait 5 sec and then rotate the servo to 1its original angle
delay(56000);
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 pzaeli o0 a5
D AalS Clai @l )y 5alg LCD ALLE il Ayl iladalll inms e ali yl1 2 s

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

1¢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. 1t will check the 1st button pressed against the first digit of the
password and so on

for (int i = 0; i < 4; i++) {
buttonPressed = keypad.waitForKey();

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

}

lcd.setCursor(i, 1);
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// this code will be executed if the password i1s 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 1its original angle
delay(5000);
servo.write(0);
}
else {
// this code will be executed if the password is wrong
// clear the lcd screen
led.clear();
// set the cursor at the 1st col,row
lcd.setCursor(0, 0);
// print the message

lcd.print("Wrong password!");

}



Complete Code aleSLs zals

// C++ code

//
#include <Adafruit_LiquidCrystal.h>

#tinclude <Keypad.h>

2 (Text) o dova sl pung 35

tinclude <Servo.h> i
A pdl Slodaill ) pome

Adafruit LiquidCrystal lcd(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] =

1I I#ll Iﬂl}

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

byte colPins[numCols]

// 1nitializes an instance of the Keypad class

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

!
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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 1 = 0; i < 4; i++){

password[i] = keypad.waitForKey();

void loop() {
// clear the screen and display the new message
lcd.clear();
lecd.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. 1t will check the 1st button pressed against the first digit of the
password and so on

for(int i = 0; i < 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 1s correct
if (correctPass){

// clear the lcd screen

lcd.clear();

// set the cursor to the beginning of the 1st line
lcd.setCursor(@, 6);

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 i1s wrong
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// clear the lcd screen

lecd.clear();

// set the cursor at the 1st col,row

lcd.setCursor(0, 0);

// print the message

lcd.print("wWrong password!");

}

e Jasol prald pJ1 AlS e slgnd day
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Programming the Arduino g ga ¥ dsue o

4393 ¥ cps Jluas! 3LI3 514 <Y Arduino IDE Jeec a0 WM 5 oy o StandardFirmata JsS4ie s, N . I
-(Python) {giuldf doese o 351 dL S a gt (3l mali ol

(PIp) Ayl 3,150 allss I35 cya paho-matt de j> s 29 PyCharm xual
:L_,:"zﬂ 3a¥l €l g cillen .u_-..-_i.ﬁ_ (Terminal) & lall dgagll =2l .PyCharm 2

pip install paho-mqgtt

ardlalaub @d@iiomayll lalada il 2 @f .mqtt_arduino.py el asas Ggubicala sl il o3
:E__G'"Z'I

Lgbow 5 Al S5l 31 3uia ) ol sho s L3S -datetime o

byl jun 2 oLull time o

JSON =Ll o feadl :jsON @

Firmata JsSsss5s M (p0 313 ¥ dagl s Juol s3ll :pyfirmata e
MQTT sllaivs aa Lol 5all £ Mae L33 :paho.mqtt.client e

from datetime import datetime
import time

import json

import pyfirmata

import paho.mqgtt.client as mq

CLIENT_ID Jsaall @ aul &y€uan 4% i g3 MQTT Jand atiet siion 30l 3391 el puint) &l
& TOPIC .4 Jom oo 5331 EMQX 0,853 g3 alall day wugll ol 5 ie 3 ga MQTT_BROKER Ll
Lalis g o iaaglly JLaa3H sl ,58Y1 w35l ddia 3 PORT [y . sl dun st 5 B (g2 g g gl @l

Lad &l ua pllaa 313 2 5)La! juineS ausuid FLAG_CONNECTED )l

# Variables to setup MQTT client
CLIENT ID = "PUBLISHER_O1" # 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 dac g3 Jad ¥ | Of o 3.3 J g

oA
MQTT Juae eu CLIENT__ID
bl NYCITT dageas ilaia MQTT__ BROKER
aall 4 ol 5 g1 p guinl TOPIC
4 JLa3¥ 51 aslal il PORT
ALl Sl ¢ye Gl 3515 yuitia FLAG__ CONNECTED

Cy29S5 el 10S g (Firmata) JgSgig ¢I.1_£._u'.__._,_}_,_j_ajﬂl__, JLai¥l 2565 L giaga Sl | | PR
UL e Jyand! naiind| LN et mslo¥ sadiicesdualadl cal LN

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:3:1')

.fl'!'-r

5 Yl il 43 2abeall Agla SIS 1] La sl 0y 505 caN_full -5 ;Lq_m::z".__a 2 N sl guantl 2 =]
JalSIL 2 glondl Asand aluzein¥l ol ya sue amuf slue gagarbage_drops

can_full = False # Flag to indicate whether the can i1s full

garbage drops = © # Counter for the garbage drops

Ailigedsglatl g 46555 ,0 IS 2 garbage _drops scan_full L_;J_Lci{_,_}__uz e 3 LSV A L LasLy @2
g sosll 18 Jom Jeaadl I ALy Lo 5

def reset can():

global garbage drops # Access the garbage drops variable

global can_full # Access the can_full variable
garbage_drops = © # Reset the counter to ©
can_full = False # Clear the can
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ey puine sl ail Vol agmn i Aglodl alusenal S sl aads Jraall A0y Jlosy 2891 2001 Lasl o3
garbage_drops stimestamp =5La3Sl Dictionary (,.gsals 518 s Lasl g .c8gll L wat timestamp
"waste/drops” ;il‘):_..".‘il ¢ 5nga A oy @5 JSON (SIS M ugalatl 13a Jagats agai. can_full

NP

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("%H:%M:%S"))

msg _dictionary = { # Creating the JSON object

"timestamp”: timestamp, gal 318 L)
"garbage_drops": garbage_drops, e Il ;¥ JSON
“can_full": can_full { N i |
}
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)

c'a_a_-u :jj_-\. Terminal daylall 4 gal gl U-L!‘ .LJS‘E uLm‘Je.!a]_..u L_:—-"uj ;3._1'35.'1 1.11'.1_‘4-:21 &“.:.4 411 FL:;J:I!__I i‘j
Sl aay| E“.I.df adladl o s J-:_UJ ia..l.:r_'r_-.u'i L‘!.;.b'|‘)]'31 qlth._n.uerﬁ Al el ng . al 2 gl | |iaatls JLasWl
.paho.mgtt.client d.a<a 5 yags il oLl

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

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == 0: # If rc 1s 0 the client connected successfully

FLAG_CONNECTED = True

print("Connected to MQTT Broker!") oS IMS (o o ys yuaiall 10

else: Jlas¥l alls 4 gkt paho

print("Failed to connect to MQTT Broker!")
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3358311 AL on_connect &l asY CJMJMJJ.MQHJMWHLJJIMWJﬂ ¢yl iiajd.u.u
..1.1:-_“ f"_j—‘""'}ll idlﬂylj ‘.1.15-_[! MQ'IT Jn.u.uj.t JL..:qu {“" u:'.l}Ld

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

it gadsal=tl S 0,200 o J3l light_value des cils 13 ol pld S 1 1<l e LaiLs o2

while True:
#f 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 1s 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 ~;ELHHJ;;EQT¢QH
d.alez!l E.:'ngL'- ::,l'r.qi Lasic
héiﬁﬁgéhﬁﬂuéﬁsggﬂ'
Andziall 3. LY

if (light_value <= 0.200): e

can_full = True

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:0:1')

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

can_full = False # Flag to indicate whether the can 1is full

garbage drops = @ # Counter for the garbage drops

def reset can():

global garbage drops # Access garbage drops variable

global can_full # Access can_full variable
garbage_drops = © # Reset the counter to 0@
can_full = False # Clear the can
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def publish_message():

def

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 1s 0 the client connected successfully
FLAG_CONNECTED = True
print("Connected to MQTT Broker!")

else:

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




client = mgq.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 1s a tilt, add 1 to the counter
if (tilt value == True):

garbage_drops += 1

# If there i1s a tilt and the can 1is 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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MQTT sllaiigpn Lol gl £ Moe < L23Y :paho.mqtt.client o
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from datetime import datetime
import json
import paho.mgtt.client as mq

from os import path

JSON bl cale ps Jelamin il sdata_file_objects data_file 3531 ol yuaall s Laily o2

data_file = "your_file_path" # Absolute path to the ]SON data file

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

alagal flsal fya b
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# Variables to setup MQTT client
CLIENT_ID = "RECEIVER_O1" # 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

Byglall Sl oIl cyaculaglall oy 32l fh.l_-;imiu Al greports g messages_stack V! il yuiit] ¢ Laily o3

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

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

JLas¥l L Jgo Terminal .a ) Latl 3 gal ofl 11 ashasl, ks Al g 351 el aal allea Al sLASL o3
Gl a1 e Slass A1l o0a s 3 Lgal e cal ooy Al y3l cullasiwg o 0l illay g dane ya Jaaalls
.paho.mqtt.client 3.t o yags g2l oLt

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

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

if rc == @: # If rc 1s 0 the client connected successfully
FLAG_CONNECTED = True
print("Connected to MQTT Broker!")

else:

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

global messages_stack # Access the messages_stack variable

# Decode the message payload

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

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

messages stack.append(payload object)

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

print("Payload: " + str(payload object))

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

# generate a report for the filled can

SR o 650 Sl L)

if payload_object["can_filled"] == True: e

Aalaat Lugls ¢ Mol 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]

last msg = messages stack[len(messages stack) - 1]

# 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")

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,
"timestamp®: time_filled_timestamp,
"garbage drops": garbage drops,

"time_to_fill": time_to_fill
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# Append the new report to the objects of the data file

# and clear the messages stack
reports.append(report)

messages stack = []

# and write the data_file_objects array to the data file a A _“\
&L_‘-.-:..r.':_q —_— e
data_file_objects.append(report) e Ul dagiins
with open(data_file, 'w') as file: k_"ﬂﬂﬁ”*ihﬂ y,
json.dump(data_file objects, file, indent=4, separators=(',"',': "))

# Append the report object to the reports array and to the JSON data file

e Lgis asiin @5 Lgamids agdis 539 ge il cilS 1] Lan el judl om0 6 5l 2 3ain
JLai¥l ag 3 @5 03el 5,5S51 511l ON_message son_connect &l g s ailllas day 59 . MQTT
33l gll 3l Jl A1 g laie¥l g samedl ¢ gl 2 ol 22N MQTT doanss

# Check 1f the data file exists e

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)
client.on_connect = on _connect
client.on_message = on_message
client.connect(MQTT_BROKER, PORT)
client.subscribe(TOPIC, @)

= = = BT B =

client.loop_forever()

Initialize an MQTT client
Bind the on _connect event handler
Bind the on_message event handler
Connect on the specified MQTT broker
Subscribe to the specified topic

Listen continuously for messages




Complete Code algd! AlSin zald .1

from datetime import datetime
import json
import paho.mqtt.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_O1" # 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 == @: # If rc 1s 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 1t 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 = {
Y E TeHerT. 1d.,
"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 1f 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 = mg.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

import matplotlib.pyplot as plt

# library used for data manipulation

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

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

# library used for plotting data
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data.describe().round(0)
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# Create histograms for the data using 8 groupings

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

hist = data.hist(['garbage drops'],figsize=(10,6),bins=8)
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# Create stem plots for the data with diamond-shaped ('D') markers

plt.stem(datal 'timestamp’'], datal'time_to_fill'], markerfmt='D');

plt.stem(data[ 'timestamp’'], datal'garbage drops'], markerfmt='D");
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garbage drops
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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(datal["timestamp”].dt.day_of_week)["garbage _drops"].mean().
plot(kind="bar', rot=0, ax=ax2);
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Creating the Scripts dwe )01 alolat| ¢ LIS

5 T (LT SO B W Juiits agiion Il dumayull abolall Sle oW1 (3 patin,

AUl Ll ol (Aslautl 8

import time

import random

Caam Blas Jals Ul g e Loy i 32 aaalg ol cagS o maman a3 FANING( ) 4yl ala ¥ s atls aals
6 M 1 s Ly Sl g JS s Lonimis 1500 FANINE(106) & fuifion Asalall Lont! 2 JLAI Jiraw o Lo s
.ﬁreﬁ.;:mjﬁfc__ma.ﬂ daall s 3ii @iy Auia) 5,50 S 2 Ba sl dumataiy a8 gadl pLiadll JReud @3, ia.uu_...i...

while node.loop():

fire = random.randint(1, 6)

zalipdl Gamti g laall 3a 2 Ll yal cotail 43 ¢l il $555d 1 @3, ct'_"h-;u randint( ) als ol Lics yzal 13
Lol Lgialay ol ¥ oy adlialy 13 53 @i 1138 5 oW1 IS 13191 ol fire juanll 4 am el 3] Las
rlasagtl azall I Lgs ol pliaatl oy e (59m Ay Jlosyly Lo uzall Lo ((32>) "FIREY" atle 58
Lg! 3,9L=1l (proxy node)

AL 11 AL I (65 a0 5 Ll *_-.?;ulsul._i:m,a&_m_uﬂjﬁj‘;ﬁh 2y an 08 duui gapllazll a}yua gl
ol @ id () A1l Al sl gy plaall sty sazall ca3ak planyl pSas (S ¢Lla3 2 32 5) "FIRE IN SECTOR 5"
aal) Al Il dag 3 01 3 i 95 1] "l oy LI 40358 L2l

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

EJL.....‘}_” o2 g-B9 ka 23 1:5._‘-.|j Ll;__._..uja_ll.dl fl.:l_‘.'L-r_.r.u: .SEnd() 3._!1_1‘;1.1_-:._...,'.__1 IPTH=9 L ) WP | JLwJ!l J_E;JJUS.A:I
Lg-sLE.I‘J:-.lJ Jaall &q&dl@ﬁjﬁé.ﬂ!

node.send(message)
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else;

node.print("")

TR KW S-ESTIRe- Wry- | N -] RN | IO P Wi PP Lo B8 Q] B KPP W PO P PR - il Sussall OYSiion ‘f.l_'.j..Jl 2
Amiman |3 ie] dage yuilgd G 3s (3l ac] E_'._}L:Lg_;gjj‘randint( ) 3313 Jie Jaad 3t uniform( ) i al el
uljj 4-1 (e _*L:ﬂ_.imﬂfu_,s_.....ﬂ Eﬁicj1ﬁ:r_.....

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

(edge.py) leid! pama ! akadt
Complete Code (edge.py)

import time

import random

while node.loop():

fire = random.randint(1, 6)

if fire ==
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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Al g eyl 0 ol @ams o)l S8 L (ol yul) rdes (e 3uST 4003 (5S5 ()] s s Al | 2 351 ) 31
.bufferSize( ) w1l

import time

while node.loop():

if node.bufferSize() > 0:

)_uull E_T'._...;Jiu‘)_‘au MJL.....J_" n;!;ﬁ.&.u read( ) all adl 1:.1.1:;:_-.-.:'.4 d.Ln.n.n_..u.ll -._1'1_11_:_..” n.-.t;ﬁ 18 K md_&u
4_1.11.:.'#‘).” ‘ASJ_JJ .ar..l._‘-ju.ﬂ aJLmJﬂ dis gl Juad Lg.|1 c_...a}J "FORWARDING..." dJL..u_} 4.::]....7:-.1 Lu=u1 a.l_d.d'

message = node.read()

node.print(" FORWARDING..")

send() Mlﬁlﬁimhmﬂ ‘QS:_JJ .a.l:-j‘_,]l‘):md'ﬁ_ﬂ‘)z” b ! d,,u_u (Gl als y 11 2 Lol ga LS
1)141.1 (NﬂdElD) d.Ln.d.u.u.U a.i.d.d! ;Jq;..n.ai;hjd_ﬂl.,.a| &mjﬁﬂ‘ ‘aJJ.M EUL.H‘)H u.:‘,la.d! ;Jq}.;..a.\ja).u oia2 g

l_gl)JL.uJﬂ1 d;:l:-‘uj&ulx_u.iu.n'g#us-dddd aJL....)ﬂ«..uia_)J_! }lﬂdmdﬁujnhljamd.mb-ﬂh)ﬂujﬁ
lbjwdﬁmuﬁ&ub‘gsﬁj ;1....,.|.u)_ﬂ inS:_,.U a.l:-_gm! a.:uL....Jl E_TL-Jlﬁ_ (Ja.nﬁn.!.:-lja.i.d.::u_ﬂd_w‘}_u

node.send(message, 1)

m.t.a.tjl uicdr__g_‘.bﬂ d_a_-:-_u..aj.dl ;IJL.....J_H a;b.aj L.ﬂ'nS ’Lnﬁj i‘-\.i:u.:.u.“ l_"l a..l_'u-lj.a_._w'd a4l E.LE.LH QS:_.....HJJ_..... (ST ey
&J'nﬂumlahlnagu.bjaﬂ...uﬁ1 n.!..a.n]l ‘:j.a_l......{q.t

time.sleep(1)

node.print("")

e 3508l Lgmias Las (3l (padblacyas yon) 10 5 yuiin d40a) 5 y5al Buall (ieSiu o yull alasll L guis
bl ¢ ﬁaqwuuﬁ_m@m

time.sleep(0.01)
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(ProXY.pY) 3! ave »ad1 aladl

Complete code (proxy.py)
import time
while node.loop():
if node.bufferSize() > O:
message = node.read()
F == i )
node.print (" FORWARDING..") A ey Jalaa
. d{ ) alls
node.send(message, 1) :défn_fl._
dAac 8 yaa 2
time.sleep(1) @Saiall s g
-

node.print("")

time.sleep(0.01)

aJL‘.u‘)Jl Iq;_m_j L.d_gllu);llumw ,_,.!a.uj." .\_a.dlcr__nqpt_qLAL:ijS:ull a.l_ﬂ-}]u_ﬂ-_d_).‘.ﬁc_halld_ﬂ_.xu
.(Edge Node) 2.a Jdall 5uae dla.l gy JuoY! .ﬂ_m1 A AL I st o Ao gudal ] 351001 L ) QSJj.L-.J.m.M

import time

while node.loop():

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

node.print(message)

Ll L e @8 43,01 02 il 3l (S0 ¢ @Sl Boton g (ySaian 1o lasagll aie B aoin LeSg el ot
syl sgell pa cliim 3 A plall (yuiis 3 yaumd 3 y2a0 i alisl] 3.

time.sleep(2)

node.print("")

time.sleep(0.01)
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(controller.py) Algd! oove od1 alast|
Complete code (controller.py)

import time

while node.loop():

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

node.print("")

time.sleep(0.01)

-----------

Sl Lgi s, 3,201 :8.16 s
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Project Edit Add Display Selection  Solver

O .oV, il e dail <

A = L o .
' ] -— - Lﬁ.!hj.u.l" | 2_di=a | yaasks | ol 381 <
» Network information o tJ e ‘)-IJ e
F
b Devices & Objects File name |5~ 2 (@<xill 5.5 ) controller sl <
| » Device Parameters e .{LELLU ,;q.a.J}
» Radio Parameters e{ I }SE'UEUIQ Legoal <
- b Marker Parameters . b
e +“__'..,....n.x." ‘:le_nl.iji:.:r_n 53l L;.L&‘ <

B Python Editor 0]

File name contreller e | | Save
_— - - 4 I
Script List o > |

| loop | | send | | delay | | Transmitter ~ | | Receiver « Publisher | | Subscriber

import time
while node.loop():

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

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

time.sleep(0.01)

e

ol st Lss) :8.17 sz
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1 et PO

i3 .{.;.}.LfL:u} Parameters a3l 2 ( jlgsd! .;M_fL..:} Device Parameters cugsd dadle Jle daiinl <
© (=)t plaiall Cale) Script file @gaim e daiisl <

2 omaydl aladll o) 0¥ credl e sgaall 530 Sl dazisl g controller.py cale il calaill 4515 fpa <
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O (=Y L ,2) Toolbar ;e (g9>21) Jasa) Save Project le daiisl <
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Project Edit Add Display  Selection Solver Simulation Map Personal Help
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F Devices B Objects
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S

Script file controller.py
PS5 il [
Natural Evt file controller.py »
id [
Longitude 46.73807144165039 2
Lazitude 24.77442201840859 >
Elavation 0.0 > =
-
Radius 0.0 > .
Sensor Radius 20.0 3 3 '
3 =
Energy max 19160.0 * .
i = controller
Sensing Cons 1.0 2 it — (0] —
> 3

UART DyRate S&00 | - [ =

\ L
Drift (sigma) 3.0E-5 [ "
sensing Unit
Coverage 0.0 [ 3
Direction 0.0 »

A\

(o | adasll dalal 18.18 <
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import time

node.print("

g
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while node.loop():

node.send("CONSUMABLES "

+ str(node.id()))

i s 309" 2" (S o o Lnt o 31 a5 380 1" el oy o a2 glond o’ g
(dazt3¥) "DO NOT PICK" o (dazul) "PICK" 512l mitl A yglontl padai oo L ypns sl 13 @ W oom

.34:J;3§H3541L£L4L‘fﬁ

message = node.read()
1f message == "

node.print("PICK")
elif message == "2"

node.print("DO NOT PICK")

time.sleep(1)
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(consumples.py) Algd! oova 3 alasl
Complete Code (consumables.py)

import time

node.print("")

while node.loop():

node.send( "CONSUMABLES "

message = node.read()

+ str(node.id()))

1f message == "1":
P
node.print("PICK")
elif message == "2":
ﬂﬂd&.pl‘iﬂt( "DO NOT PICK") ALY 31 glls Zeolint! Aova pud| Cr BSEAY | d g
28 a1 paill ga La¥1 dLigle 3151y AL
time.sleep(1) i aaY Aligls 51 gL olsudl ooue 10l aladl
I (Latity auld) "CONSUMABLES" (ya jaut
(de¥! 4l gl |"NONCONSUMABLES"
(nonconsumables.py) gl ove 01 alall
Complete Code (nonconsumables.py)
import time
N

node.print("")

while node.loop():

node.send( "NONCONSUMABLES "

message = node.read()

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

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)

+ str(node.id()))
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.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume (1.0) &l sl (el 5lSkely 23U ya Gy ) b el e A8 a0
33dmadiia)s e |SIABLs Sas g I guel Jua il

while node.loop():

node.battery.consume(1.0)

aie g dsSensorDetecting( ) ol ansen ol (@ S 510 Glis :2;__3.134._5.4(;,:-_.13_!::-_4{__57 calS 13 La caliasy
(a¥ asl I Lgim st battery.init() aazicl dlaea L

if node.isSensorDetecting():

node.battery.init()

e e Lgalos po e 3501 03 cLgibiiianl a1 J5haa ! ppa O3 Gl S5 (e (nny
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for n in range(node.bufferSize()):
recvMsg = node.read()

splitMsg = recvMsg.split()
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if splitMsg[o

== "CONSUMABLES":

node.send("1", int(splitMsg[1]))
elif splitMsg[@] == "NONCONSUMABLES":
node.send("2", int(splitMsg[1]))

time.sleep(0.2)

(inspector.py) 2 lgd! oove 1d! alasli
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[@] == "CONSUMABLES":

node.send("1",
elif splitMsg[o]

node.send("2",

time.sleep(0.2)

int(splitMsg[1]))
= "NONCONSUMABLES":

int(splitMsg[1]))
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import time

node .battery.setEMax (100.0)

node.battery.init ()

while node.loop():

node .battery.consume (1. 0)

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

for n in range (node.bufferSize()):

recvMsg = node.read()
splitMsg = recvMsg.split()
if splitMsg[0] == "CONSUMABLES":

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

elif splitMsg[0] == "NONCONSUMABLES":

time.sleep(0.2)

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