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int values[10];
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t\%

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

o (9S8« puniall g0 N Zlind sl suslie (o gl M Jseosll

int a = values[3];
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char keys[4][2];
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keys[4][2] =
{{1,2},
{3,4},
{5,6},
{7,8}
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Basic Operators in C++
Al 435 Ml s Malal g c sl s Malans caainly 1 cSbalall (o S Aol 3Lalall (paias

PR { SSlelats 2.3 Jod>

a=a+b; a+=b; =+ L pdall slae¥l b S -
@ (float. double) Ol *
a:a-b,' a-= b" =- i)ﬁmn/"ﬁh\i«.ﬂ‘; :)"‘i“
aza*b: a*=b o Mia (dacaall Jols ol darudl! / —
: ’ 2.5=5.0/2.0 enuill 3L, o
a=a/b; a/=b; =/ :
a=a%b; a %= b; =% @ ¢ (int) Amgmiall slacYl o
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// this 1s a comment
int y = 10;

cout << vy;
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coledatl (s s 3 Jaond Lind i, lall o0 s aust ol 5Ly */5 3naia 3ulad s /¥ ausil
Aleandl lases Il el ol 2 @iy JUL Jiaw e gl pll oo 5Ll £ LT dais 502 Agma ol

lcd.clear();

lcd.setCursor(0, 0);

bool correctPass =
char buttonPressed;
/*

int index = 4;

buttonPressed =

correctPass =

}
*/

lcd.setCursor(i, 1);

lcd.print("Enter password:");

true;

keypad.waitForKey();
if(password[index] !'= buttonPressed){

false;

::fcg.pq??;:buttonPressed);

=)

L il ayljg
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C++ 2 Ao Ldall

AL e amtanl o G 22X il deLidat

cout << Xx;

CH+ 2 Aoyt O yleal
Conditional Statements in C++
%ﬁd‘d&‘ya&yme‘m‘ﬂi&:;ubﬁé&:&&:u@fd|aw‘yw?¢cjmw
ifs‘)l.‘u: ®
if... else 5,Lc ©
if... else if... else &L ®

ado ,it if 3 )l

HHH s AINS CH+ 2 aba oI if 5)lue Bas
LT'|‘9.AA Lh} - -~ -

if (condition) {
L o dl cladant /
// 2o Lall // // body of if statement

| . :

b 01 if 5 5lue dataies 12,2 S5

LL;‘JB%}%ﬁ#‘afgLA)J‘CDLﬁgiu‘J{Al;ﬁﬁeLaﬁjLu:4JAf§CLJE;dL3-2t9qk?q}éd&e4}%§4‘J§)¢”‘Lr4¥zb$@1fﬁg
AL i 3 5le Jond Ll B ma ) laglantl daies @y il Lad IS 1) Lal of } ol 5231

Loz do il S 13 L8lio do 80 1S 131
int number = 5; int number = 5;
A-if (number < 0) { - 1if (number > 0) {
é // code :\f~f~>// code
1R }
:\£§21:c9dffb?§er if // code after if

P il a)ljg
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Ao ,adlif...else 5l

i/ J1333g9a gl duzma il cleudatll lases g i {} 51 dzma !
: 2l @ i {} Ja s eyl ciladlatt] o dass @ ol <else {}
.else {} Jats 3o ol Aizma yull culaalard

if...else 3)le S )3

if (condition) {

// block of code 1 if condition is true

}

else {

// block of code 2 if condition is false

! }

if...else dlex dalazs 12.3 JS

J5n15 8392 511 e ) illail] i @i Al e OIS 1315 crangd ons 3525l oy ) s Yol @
.else {} Jala 339 gl duzma ol cleulad| 2t @i Aas oyl 1S 1310 {}
if..else 5le Jonicas

Lolen &yl IS 13 Loz do il olS 13
int number = 5; int number = 5;

i if (number > 0) { oCkud g i % if (number < 0) { Yy i
: // code ! | // code |
e ! e !
% else { 0353 i i E else { BEked i
3 // code 3 | // code |
. | s
i // code after if...else j i // code after if...else i

L X IS ....

00e,%°:. ¢°, 000

oo, e0®@
P il a)ljg
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if..else if..else 3 )L

canlg sy Cpa ST ya 3l Al gl Lenie if... elseif... else ER AR P YN UG go-dl alasil @
oyl e Loy A ull colalail] ya 38T gl cale garma 3 iiais ] 7 Liows Lanie ol

:¢a if... else if... else if... else statement 3 )L S 53

}

}

else {

if (conditionl) {
// code block 1

else if (condition2) {

// code block 2

// code block 3

[ Busanalatsl/ [

Qoo ....

00e,%°c «°, 000

oo, «t, 000
il ajljg
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e LSln 3181 oyl 1S5 Laie 3531 oy 1S 131 if .. else if .. ?'Se 3)lue Joal a8

N doea yll slaglant] eyl ladatll Bl e @iyg oW dma yl
Sl LI L a0 IS 13 Sl gV L il IS 131
int number = 0; int number = 2;
Cif (number > 0) { sy 3 U if (number > 0) {  suwesm |
: 0)9lad o I | cliec] |
| // code 1 | // code 5
o i e s
" else if (number == 0) { pww— " else if (number == 0) { pverTEw= |
: ockidi o I : =
! // code 5 ! // code }
e s B i
AP — 3 el |
:ese{ 03920 s [ iese{ 3
3 // code 3 ! // code !
o s Y i
// code after if // code after if
Ul AL da ) of g1 oy ) ya ol S0 @ 13
«L\La:d.ﬁj‘ R_LWLJ}‘AI'I:BJL.&M l_;jni]_zs.nf il L"mj_d‘&l.qﬂl_ﬁ.” lcjmq_:_m_l'jp]:w
. 2 .. .
oy (ya 9SI Ol oy din W s, |f3‘)l_..\.0.‘4_:t.zaﬁ)..d‘
e g ol Aas dog il 2als
int number = 0;
ter if stat L
// outer if statemen TIF (number 5 ) § —
if (conditionl) { | k] |
| // code :
Sy i
// statenents else i (nunber == ©) 1 peymmepem |
! 0jglad i I
! // code !
// inner if statement !
if (Conditionz) { E::;-:L:S:;::{::::::::::::::::::::::::::::::::::::i
: ool wi I
} E // code i
} B !
cLeY7. codd HFter if // code after if
.p._‘.:,°..co
P il a)ljg
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[asmaral ot /1
J
3aL 33 Jalas

for 51,5 datazes 12.5 JS&

OISl s i b dasb 3us 3y judil] g 005 @
oyl (yn fe o JSED 1 el piiiall Bl ad) @ crassy
Bolanl ola 2 dTigiy ,uiia (re oMY Ll eliSay

ch.gd‘wu‘ﬁo_xcj‘)id‘wﬂ.xc‘am Ld\.cj
(u,bsmd,u D @ el gas do yo il Aad cllS 3L
iy g s Gl ol il @b cuty 3L 31 @
‘Uﬁi;uj‘;“aﬂu‘wﬁ‘z‘sc;"‘h

>

el sLaaletl // /

while I ;S5 dalazes 12.6 JS&

il oyl 0055 Lo 51,8201 ol lae 2l @i o
o @y 1Sl cadgn s do s il e vmy Lastie
Sl @lle

N

[aumarat et /] |

do...while ;I ;S5 dalases 12,7 <&

,b&l@?:ﬂ_while)b&u&)\)&d\ laa calin,
LJ‘J.&J‘J_».LUJ@J.&J‘UAM(Q_udO while loop
M,,.)m Md}‘awjﬂ“_\\.ﬂ.nluﬂu‘um‘Mj
Jafmt-dwmyw\uﬁﬂj J3VI e 3uslgs a
pul il ajljg s Y
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Loops ‘DUUS.“J‘

for)t,sq .
while 1,5 o
do...while ,i,s5 ¢

i for 51 S d s

for (variable initialization;
condition; increment operation) {

// loop statements;

}

(2 while OILSS Bps

while (condition) {
// loop statements;

}

do...while ,,s5

g9 989 .do... while ga cl,| ySalt el g4 4
1o didpng While 5 <5 (e Calizy

do {
// statement execution;

} while (condition);




"Continue"  "Break" d.iwe .d! @St O jla

continue break Lea «ul ) ;a1 e Jalaidl e 12 ¢biogde OB Le a3
ol 51 Sl 1930 ra e ) Van oLl

"break" 5L

33934 (H6ST G | Sl break 3)\_.1.29.@.13

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

N
e Lol hee
!
[ 23y et /] [
|
Tl .

it RS et i

il ayljg
Ministry of Education break ala> dalhzes :12.8 JS&
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"continue" 5 )L

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

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

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

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

@t (J3 108 1,SET S5 s continue &l Cins j 13

LA AT ST 2 I | 1 ,SET s

oyl

/ 1yt cesant /] [

continue

[ 2amesitcbesan)) [/ Y
L X Y ....
00e,%: o°, 000
00, ° . °,° 00
il ajljg
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C++ 2 J1 g\l

Functions in C++

I ol s Bt Tipne cililee 2038 M Lot o eyl algll (e oS 0l dao i sl ol 3515 alall e
1 580 Ll o2 2435 ] L i 3 50 S A yul) sl sl o RS galally liSy - guali ol Jeiia
wl\ml_mj\db,\.ﬂw.u,\.d‘ C++L..\>3.' ‘al.gl\a._\.ad;}ddb ;L.ubw)_d‘ laglad| a.\.atm:-..o}mdms‘!\
Wﬁ@,&mwwuunuﬁ;uuutﬁwﬁ;un Lmnwmf“uugu gl simiunl cnome yuall Sa 3l g
{}uaba‘zl\wmaﬂ Aoy dl ciladdall e Jd g db;\umwu\ﬁdluﬁdjﬁdbdﬁu& p@.““ub
wts).'(return)&b.,ta)l_m dogs il o Lgi¥y

g oMY J) ol zlios (s elasy

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

( foncton s et CTEOETE )

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

// function body

VN - r2meterifparameter2)

. (Q_b:-j u!) 44101 a;x.gl JBJ}” QUQ:‘.“@

lags gazme daatd (basunsS (rowone (pode Jaiiud Ao Als e Jlio

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

return s

L il ayljg
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Led cnomimmion (punue po 3ad Lgaw! UM o Lagle i) cliSas (s ) clmals 0 2 101 00n ‘A‘my

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 ¢

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

return 0;

}A@\J‘,\J‘4»)46._\_"&4\_'\4_‘.”tyub‘&j‘ow‘tbjbﬁj_mﬂb Lm;‘u_bmalndd‘.ﬂ‘ubufaamus
main dla . ()4.:)\.‘:.” ‘5.3‘2\.’ L@.J‘)Lmdd.ﬂ.:uﬂ aM&dBA‘uM&n&‘MYWy (c.a.:x_‘a A_Lc) int

el G i e sl gy s (G 2 15l (s (ol 00
A HMel 2 sl eLaLadl g e La @l 1Ly paS @i S cilbaia gl i Y39 3ue g £190 el o ey

($12) "VOId" §La 3¥1 595 (35S0 ALl 2t Jia 2 g eBasd (gl Al o ,3 W1 (Sl ye

void displyNumber () {
// code

Loop() 9 Setup() Jiga
oia s le il L 350 udl C_AL’).S daid Leayle il oy Lty s g ;ALSJ.S.&GM%MJAJ C_AL’)J LIS we
Azma pdl cliladad NS \;9.,\3 LA}chu‘um‘gJﬂd‘ﬁM‘ gébuus.culcdu.sﬁ LGALU_J‘ dalieny .LLC\:JLB.BJ‘}JJ‘

QJJS:.OQZ%LMUA}‘L\M\’&Ja_zbs_;_;bs).auuummp:@ﬂvoid setup()"u_aumﬁsua_mdj
... )y‘g‘mbfmj&um‘ d).'a_” tAJLA.AJ‘ ;Luub 4.;43).”3_4_33.5)‘2‘ db.'a‘ t‘ajgfa_uad.m‘\.ala-_l‘ aﬁ‘..\_” ;‘)9“

"'uv_d‘u_bcﬂ?.ﬂ‘ XUy ‘AUQ_LJ\‘J.@Q;LM))S_LAJS_‘.M void loop ()" aludl sle il @ csetup () s 2ais s
=il ajljg sl A, dads el Jaw
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ol osla 5L 00585 19 sl el 6l e ¢y 3el sl void loop ()

int b

20;

void setup() {
int a = 1@;\(3»l55)ﬁm:\mm(@

void loop() { '”’———ﬂ___————___—_—____

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

Ll B g el paniadl (40Sit dnda

-
3PN 0op (MRS

.5_235_!)3“9’2.3))5:;&

\_

a += 1;
cout << a;
}
}
5L g1 g O LIS g Soliaty
Classes, Objects, and Methods
e (object-oriented programming) _cslsI dme » 31 355 5
34}‘91“9.&03\5.” ."QLZ\S_”" u_uLA.u;‘ u.lg@mﬁ\ QL__L\A.L” @.ﬂ} “P‘;
O LS LS ¢ (ailuna LIS 020g0 99 0 ALK Bma ol dcaLeaY)
= ils

className objectName;

objectName.classMethod();

il ajljg
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Shae! (S JEL Jerw e Al (ACtions) @lus Y1 e 245
Fia aSliasdl ey 4 51S A Ley (SErVO MOtor) 98 yew & poms
ys;t,z{ld:maﬂ#uy\ sl Y sas 1l 4iSayg (g9ly @)
048 (o Loyl g byl (10 (an Simy AS joma 909 (eB) B,
2 Lay.(Methods) waslts gt Laiuas SIS JSI S ol el | Yl
e SIS @i 315 Lgie 3L ¥ @3 ol 5l GulSL G 2
Al @ (1313 CaSllaglly mSlasdl e o Me ¥l @3 cial) L Ll
(LIS A5all o 3 a0l @gal . (Object) ¢ysist -y (Class)
e aseall 1agh it Ll Gle culBISI g g gaeS 35311 HLel (LiSay
99 i OISy B Il (598 o 3,511 5ISLea 2 JLEL Jes
(33Saay "SEIVO" 3% (ye ()3 ¥l I sl zlimtiid ( (SErVO Motors)
Wl e 3ole dde Glhaig o350 LA MY ulS y el oia 0y e IS

. "Servo " &%y« (Instance)



b s :ﬁ@m&ﬂ@bW‘M‘:»

Lg@daly g3l gl B @Sl e La¥l i 1350 3 g2 Y S -1

(oS bl alusialy (S 31 48! e olSe Y .2

o Lea¥ el Y a8 0 alest! eulaidaz, aatatl Lliaatl onilgallgelay yaall S1g5.3
LA A I e VT AS I el yealSI Aatail ) Jgungt! (Sas ¥ .4

o\ stall ileaey LSLal JLas¥l Sa0l g5l Aals¥ (s .5

e oyl (B gloud]) Buguadl bl alastl 2801 Jasl 3 aai¥ (<o .6
e

Caat e Lales Gt 25 Calins .7
.RdjleR:_AﬁMgAC++ .8
(L513 p 9l 3ame CHt 2ad 2 clnganall .9

sia93,¥1 zali ;e 2 loop () 9 Setup() ol all dusls dueal &l @ilia cuud .10

e o 01 2 A8 lest | Olacdal Ly 4895 LA Wilgall sie e

QSegq Py X
00e.° DY
0,00 02,0
00, .00

= ill ajljg
Mirmstry of Education

2022 - 1444




SN Alemll sLa W1 00 50 Y Ao ddit! Olelibnin M Alaist |yl g e

oL ¥ 0] e dd LA AaSLatl AS AT A 315 jga W1 iST ate e
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Gt el B 5ol SBLAAY Bl g 1633 M 9

O O e dedd e Lgslcb.a%‘_;dtl"wu&!ut}mg}a G
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G+ aat 2 fOr O 51,55 dats Audus msy o

.C++ 2a1 2. do... while y while & 1 S5 ¢y & pal | Cao e

P~ ill ajljg
Ministry of Education

2022 - 1444

66



.93, ¥ dakase 2 loop() gsetup() Jigs f"-‘-"’*l“‘c-iﬁ e

G+ 2a0 2 ()5IS 5 A3 I gl g3, ¥ 1 A ol Jusls (99,50 (138 JI5n Y ey S| Ol glaind| peiag @
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B gyt sty

www.ien.edu.sa

Py

e o d) Ol fpe JLEGY
C++ dal 1 oIS ,SL6 2

C++ 2 Ama 1t 1 Al b DU A 3 (o JLEBY
Migrating from Visual Blocks Programming to C++ Programming

A dma i (Tlnkercad) 1S oS el (ArdUInO)Fja)Y‘Wﬁu_AJLa.uY‘ Lo uydl ‘..x_bﬁ_‘q.\.gu_u
wﬂluwbuﬂt C.!L‘u_” 2aBi 2 3uiae S K002 doma ,dl Ll ._Lu C++4.zn).d| Mﬁ‘@ub Az s 4o
d\jﬂ‘wjﬂ“,\.hﬁ_‘d.uu PJAJ}”‘QS—’LML-’L!KA‘UA‘U.A\SJ‘ oALa.u.uM_‘b)j)m.\.uC++ﬁ‘m‘u‘ IR |

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

L il ayljg
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C++M‘a‘mb}udéj‘2‘ GSM&AJJ sadd mLu‘ﬁ\ &J‘-"—”ﬂ

T|1|N|
K|E
ClA|D

Gt 2 dma M1 1,805 2 Bma | il (40 12,10 U5

Sldaalt g O il e O N
iegazma S (pe dzme pd| SIS s lid 2 La jdiy ol pasll OMel @
el I Jgaadl madngy - (Math) Glust o (Variables) i it el

ALl el g5
X @by juatie e OV
A8 ,Ss A Gl
int x = 0;
aliall Ao (el
a8 Ss A C++
X = 3;




.ZAJMM)#'M@M

Sls ,Ss any C++

change x w by ° X += 5;

Y9 X G i) o Aoy Alee B340
S8 s 3 C++

X =X - y;

.Y9XCphgﬂ|leybb)lgacGQUJZCJh yiaia (rual
18 < aid C++

x/y;

N
n

Y9 X i) o Al 25lh0 £ ya|

518 < A C++

.ijozvﬁiu‘quma;)m;‘)}‘;
518 S and C++

omiole o Audlale Alee ol o

SIS s ad C++

oo (X )
m
Pl il ayljg
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@ Output © Control
@ 'nput @ WVath
@ Notation @ Variables

change y ¥ by o

change y w

else

change y »

. e
Pl il ajljg
Ministry of Education
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print to serial monitor (QaEllleRelils] with » newline

TIP3 Jaluyg Oy pST 9 doda 5 O ylual
Conditional Statements, Loops and Output Messages
.(Output) z1,5¥1y (Control) eS=itt ,alsl wlegaxes I ys

3 g3l el gD Atial LA Syl eing
.(Serial Monitor) adateadt 2atat Jle Al delds

S8 s Ay Ct++

Serial.println("hello world");

il 5 LY

A8 ,SGs Ay C++

delay(5000);

L abaill o 2l IS 151 20 51 Ama yl) csleglatl] 2dis
A8 ,Sas 4y C++

if (x < 10) {

y+=5;

L abaill oyl OIS 131 i 20 1 Bmma ) callatl] 2dis

SIS, A C++
if (x >= 10 §§ x < 20) {
y += 10;
}
else {
y += 20;
}

70



L bl oyl IS 131 FOr 2 515 Bmma pl colelal] Sdis

S8 s A C++

repeat while = X

change x * by o

el ).A‘;Y‘ QL;.J a.c}n:.u\

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

to readdigital pin 4 w pinMode(4, INPUT);

Pl 1l a)ljg
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for (counter = 0; counter < 5; ++counter) {

y = 1;

Al Al 2 while s dan

C++

while (x <= 10) {

X +=1;

A, L0 g Acad 411 93951 LBl kol Srlan yua g O imite
Arduino Digital and Analog Pin I/0

SIS S5 el 2 559,31 A gl By 1 Linll 9 3ad 1 ol oY e Je Ll @y
Slustty (Output) g1, 31y (INput) JLadt alsl cilegema Sy
Sl 5 g ¥ byl asl alusiwl Les @ s e JS 2. (Math)
T2/ U el asein @i OIS 1) Ls e oIS S8 culid OB a5 023,11
setup () ala2 el suss Al CL@-..HJ)JQ plasiuy. d)JaLLJlji o2l
gI>¥1 5f (Input) JL:-.\Y‘LﬁM OIS 131 L e 9 1yga,¥1 2
o Juaai s 11.10.9:6.5.3 cal , LY plaziwl @ . (Output)
23,0931 el N1 e Abial oLial Jgumdl (s pas . (PWM) daidf (o oo

S8 s A C++

x = digitalRead(4);




(dadiye) HIGH 03 e 4 o3 )0l Caylall ded dars
S8 ,Ss C++

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

S8 S Ay Gl

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

(PWM) Aa il a5 (o al sl 15 3yl Linll agall (o 10 oy lall e e

S8 s Ay C++

setpin 10 » to @ pinMode(10, OUTPUT);
analogWrite(10, 15);

CH+ AT (I doma pd) 318 HWS0LG Olid (po JIEDY le Aliol

Examples of Migration from Tinkercad Blocks to C++

eyl 1S 3S05 i aloaaly 550, W Bom gl A (ye JLEES S 1S 05 2 Al Alial G 0
G da I Al alasial

Alaal gl o guall Aadl) 2 gttt JLlie
£ 9001 120 2 de i | il g2 : (Blinking LEDs)
O3 0l S5 e (ggioms Wy Lol G-
Al e 5yl ye 105l a5 aags £ gunll e 33l

Wglall eligSL
R3 5390 gligayldngl 1

.(LED);}"A.U&Z-.»{%!A le

(LED)sguiall piia 39a1s
il aylig

Ministry of Education goradl mlip€a 1211 &
2022 - 1444

72



1 gaall 3l Juagd

gkl 332101) LED (dasge) Cathode Jrogis < <
51l (u¥1 oLl ) GND Coylally (s gual
O . (25.1) black | Lol ¢yl pid g giga,Y)

sgall il sgal ) (wema) Anode Juogns ‘é <
s==llemnm=- 351 11 (,<3,1) Digital s 2L, (LED)
= U ] 2 T .
' DIGITAL (PWM~) O . (,3Y1) green Il Ll (i) iz 5aga VI

o : ARDUINO 093, A
sguall il sgal ! Juogs 12,12 U< sguall i didl 3ol ) (g @ Baslgll ANl 2 el ya

Leia JS o il Le 200 3L cl13y il 5 10

S8 s wli C++

forever int counter;
int counter2;
void setup() {
pinMode(11, OUTPUT);
}
void loop() {
for (counter = 0; counter < 5; ++counter) {
digitalWrite(11, HIGH);
delay(1000); // Wait for 1000 millisecond(s)
digitalWrite(11, LOW);
delay(1000); // Wait for 1000 millisecond(s)
}

wait @ st for (counter2 = 0; counter2 < 10; ++counter2) f{

setpin 11 to HIGH =

setpin 11 v to LOW w» digitalWrite(11, HIGH);
‘ delay(200); // Wait for 200 millisecond(s)
digitalWrite(11, LOW);
delay(200); // Wait for 200 millisecond(s)

Pl 1l a)ljg
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£ 9,81 1an 2 et | L g1

soms

o
-
S

i ;
. .
R3 sl giga,l (PIR)

gorall el eligt] 02,13 <

gA3Yy
YOSN3S ¥|d

XV 11V¥vd ‘ X X

L708Z-SSS '

o o ®©
- 1 l
J DIGI TAL (PWM~)

ARDUINO

ANALOG IN
@

O -H N ™M In
A

ol I 1 P P
¥ .

St E
Ministry of Education 55l Jungs 12,14 IS
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AS o | padiiue i) Jlie

Passive Infrared Sensors (PIR) Alarm Example

e etﬁ%z\a_ﬁm Lhgn lagal s A5M5 B;L'A}!S)Lfb‘;

Apllal | clig<U
.(Arduino Uno R3) gigl gingaydmgl ©

.(LED) ;}‘bﬂ&&;axu o

(PIR) %Sy | paiicicus ®

10 0 o Laa)
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forever

read digital pin 10 =

repeat o times

setpin 11 v to HIGH »

wait @ secs v

setpin 11 »+ to LOW »

wait @ secs

HIGH =
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C++

< 5; ++counter) f{

300 millisecond(s)

300 millisecond(s)

int counter;
void setup() {
pinMode(10, INPUT);
pinMode(11, OUTPUT);
}
void loop() {
if (digitalRead(10) == HIGH) {
for (counter = 0; counter
digitalWrite(11, HIGH);
delay(300); // Wait for
digitalwrite(11, LOW);
delay(300); // wait for
}
}
}
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ol 0t | 5Lall oty e day 5 0

forever

print to serial monitor ~ temperature with *  newline

temperature 2w e then

setpin 11 v+ to HIGH »

wait e Secs v

setpin 11 v+ to LOW w

C++
int temperature = 0;
i 4 )
void setup() { e debdall (Serial) lubaa! (SISI alusial @
pinMode(A®, INPUT); start() alls as3 setup() Al » Aduloall 2l

uS.u LAQYL@A‘M‘M@LALM' el gy

MLHJ\UJLJJL.UJUM\MLL‘JJ;@‘:M
ol alas Sle e cprintin () &l of print() als alusiuls
} Al le o g yla Canies printin () als
void loop() { -

Serial.begin(9600);e— |
pinMode(11, OUTPUT);

temperature = analogRead(A0);
Serial.println(temperature);
if (temperature >= 27) {
digitalwWrite(11, HIGH);
delay(2000); // Wait for 2000 millisecond(s)
digitalWrite(11, LOW);

} [ ]
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ALY A 1 Oledatt 2 (logical error) alaie Uas 4 ((syntax error) Saeld Uas (pe il e

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

digitalWrite(11, HIGH);

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

digitalwrite(11, LOW);

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

Gacld Uas salaie Uas

void loop() {

temperature = digitalRead(A0);

Serial.println(temperature);
if (temperature >= 270) {
digitalwWrite(11, 1);
// Wait for 2000 millisecond(s)
delay(2000);
digitalwrite(11, 0);
}
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Include the Libraries &LASE (peusl

u—\_ma.'uj‘ yﬁ‘b\.:uc_‘_s\.s C++ il L@.a.]a./.nd.‘:;nﬁjub}ﬁ‘u.ﬁb ﬁ‘MY} ‘HJAJY‘(Q.S}JOJ}‘QU_Q‘M

Gt 23S et AL Bl BIS ) 2 lieeti

#include <library name>

LCD 2 slt duuitly

#include <Adafruit_LiquidCrystal.h>

molatl as gl 3l

#include <Keypad.h>

5olan el Aty

#tinclude <Servo.h>

Create the Objects O LGOS ¢ Lid
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Servo servo;

a0 ﬁ_ﬁaj LO_;ﬁ\S_” tj_.’ (JJ‘; "SerVO" a_”A ﬁ_:u:!
Liag gali ! :97".\.,\.:114.‘1‘ laall SIS Al "servo®
gl e Mslas gl Lalsf ) el Y

LCD xala GySls

:LCD aalal (SIS <Ly

. LI R0 R R0 RC R R RC R RCRC R R R R )
o Adafruit_LiquidCrystal lcd(0);
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SCL

g9 O SIS B0 ,aYI i alusiwly ol iSe
9 93,¥1 Gleie , ,a3g Adafruit_LiquidCrystal
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const byte numRows 4; // number of rows on the keypad

const byte numCols = 4; // number of columns on the keypad

oo, A4 2 Liady "const byte" ¢4l (o (NUMROWS) agaialt sue Lin S i

oo.,'...:,.:o . . (1o bl - .
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Ly ylo . ilil) da gl e s glay LeS Laled sgaally ol Ly dag il zluall wpusd ) clds sy zlismin

// 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'},
{'+', 'e', '#', 'D'}
b

r=slall ausdy I T @_‘éu_m numCols s NUMROWS al.iwl keymap dasims Lmu_a..iu
e S il Aot e Baga ol

Aol Bl (re iy aluall eliSay g hga ¥ bl bl malall Ao gt c¥laasl slae] I b3 uey plimt
: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 iy yiagtg didiin ele il Gayb e Keypad (518 a2 5,53 sghasdl fian

// initializes an instance of the Keypad class

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

degazma (pe 3)lue sagoldl Ja3 59 50 AalS (1 35T agdy password Ml,.)z_;:m‘_l:.)f@ lae¥ mall o JleSiny
A Jslas oY e

ok Sthar, pabsuword[4];

P il a)ljg
Ministry of Education

2022 - 1444



i Setup () &t duea )l claglad]

Break down the Code zels od1 Lz
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setup () &ty 2 dea,dl cpe ,ua Y 5 jauld
Cr Q55 yg e el (3o g1 O 51 )5 50
2 mslall gl e i LSy ol 4
padis (olily alall .password[4] i

il s o Aaa Al
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. %‘Q.Sad.” S uL.ﬂ ;djiﬁ‘ ol .57\._/.::44;‘ LS
void Setup() die da 33 E.J...a.‘j 5y Setup() DI han “"5_;.'*9.5‘)3”
{ b yalenn 5y 100D () AI1s 2l @ @3 ¢ Lglin s

//servo setup byl adgs (Y Liges
servo.attach(11); P
1ok LS Servo 4 ¢ye SErVo ills aeins
servo.write(0); R - N
(,__..;:u d_s)j servo.attach(11)
.11 (5,31 Servo
//lcd setup and password set
lcd.begin(16, 2); 4 \
L RIEWEHES PRI c rvo.write(0)
lcd.setCursor(0, 0); PO %'!\H;&fajw\o;mg‘snservo
lcd.print("Set 4 character"); L L sgaadl Lol e sy .U Gy 48 4l 3gae
lcd.setCursor(0, 1); | @ @ (Slrally) Gulall 58 e 2
L3V a1l sgeall by pu
lcd.print("password:"); \_ Y,
L s a5 ) L.
for(int i = 0; 1 < 4; i++) { : "‘P‘_‘Mf;uf"’f"?
: IS Adafruit_LiquidCrystal
password[i] = keypad.waitForKey(); - - N
1 A BT UV PRl cd.begin(col,row)
y o (gl y¥ly o pall) 2 aladl slal su oy
S palgl gl S begin() a1l oiia sle aiwl

o A1l ola culla iy LCD 23S, Funls

LA 3 33exgall 5aecYl sue Lag.COlS @

aalall L8334 ogall (B dntl s L ag.rOWS ©
cUtael ¢y S« 16X22e 13 el LCD &iila oY,
0S5 Ibgrow=24col=16 cillay wugdl a S8

L . lcd.begin (16.2) Lgl'c\_ya)

(o 2Ll )

(. i . )
PERTPRESTPTEN .o col,row) KR INRAES
5)lse oyl LCD Al e g iSall nill (n pe 48 @i
O L35S 9 a IS ¢y uai) "Set 4 character password"
(s LCD & alad oy aall IS I da by el o (2 ,a14
33 ."Set 4 character" 5,L.c s ,e Jo¥ caall 3
Y;L___Lalj SMpassword” 35l (o ye @i I RY
lled.setCursor (0. ); aseatl atlul sleas vl b de cel Iy
13 pma A s ledtial @5 Ig¥) 35 Laall e S50

9 Al 5 ylall (s 4at led.setCursor (0. 1); ML)




-l ya e 100P () LISt alls cle sl @i gyl 12g) dewd M dagolt duidlys oY

12 100p() Wls yalsgl

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; 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 is correct
if (correctPass) {
// clear the lcd screen

lcd.clear();

P il a)ljg
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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);
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!");

|
|
|
|
i
|
]
|

Break this Code down zeli ,-d1 alas|

.)jJJ‘aalsgﬁﬂaﬁaJLut>LQQ)a49‘LC[)QJiLﬁ:E*ula*aJt»ﬁ‘CDL%Aiﬁ|LQa;9G?AUJ%J|ér.x?jﬁ

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

:}C9~P}33§("Enter password:");
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darall ey (true) coilew 401 Lle 4G “‘q_uu_da_mHMﬁ‘mh_L&u‘uL@M\aMwﬁdﬁ‘;UM
O 1A Aad Cy e 3amll cliSey 4ylakl &l ol aayg . (false) Was 31 st 2ed . le.cl_mu_lg
Uas aeall o colS 1] Lel cAmpmiall 59 )l AalS oS a i | Ol (i 10g0 A bls daiall olia OIS 131
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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){

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

| |
: correctPass = false; :
| |
| |
| |
| |
: |
|

:. |
|

R |
|

}
lcd.setCursor(i, 1);
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>

#include <Servo.h>

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'},

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

{'«', 'e', '#', '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);
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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 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;
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// 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; 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 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 {

::f/,thd§:£3de will be executed if the password is wrong

P il a)ljg

Ministry of Education

2022 - 1444




// 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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Connecting to the EMQX Public Broker alalt (EMQX) dauws g Jlai ¥
.ﬁu‘;( EMQX) daces oo JLat¥l 5Ll @3 (MQTTX client oSt geabantl coin I 9l zlimie
Gl Jo i @3y https://mattx.app/icashl o3se 550050 @2 (Agent MATTX 3las ol
s Jlil Ll Jratl gl yull s 91 g3t el ee JLaSY ol Sy 6 lauo

<(EMQX) dasws pn

Best match :MQTTX a0 EMOX datwss JLaI¥ 1 (13955

@ MQTTX

4 O MQTTX (815 gaisg s allai 2 cmdl 53 Sle dadisl <
Apps © .MQTTX client 3ol widl <
® MQTTX-Setup-1.9.0-x64.exe © ..o Jlasl cLad¥ (s Jlas!) New Connection (e dascsl <

Search the web

O

O .desktop_connection JLit! Juww e «Jlad W Ll 81 <

A MQTTX - See web result
G O . (L) Connect 3 Lle dazsl <

£ mgttx download

£ maqtt topic is required

B )
ch )
] D,
No Dat:
'0 MarTx i - o 5% ]
Fie Edt View Window Help
Connections New Collection < Back New Connect

General o
“Name desktop_connection 0 ‘ o

“ClientID | mattx_5bdef7eb ‘ c O
* Host matt:/ broker.emgx.io
+ “Port 1883 2
Username
No Data
Password
ssuts (I
Advanced a
Qoo
00e0°. .° :
o0, ° .
. MQTT Version 5.0
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Programming the Arduino gics g ,%1 dove o
393,31 o Jlaail 3L53 sl ae Y Arduino IDE Jee 3% I 4w StandardFirmata JeSgig,m Joem Tociw
Python (5l Aome 1 Al 4w S again 01 el 1l

.(pip) podl a5l allal g3 (4a paho.mqtt.client Lo o oty By PyCharm x|
;A ¥l Sl ocllee .x.\.{;% (Terminal) 2o ylatl dga 19l =zal (PyCharm 2.

pip install paho.mqgtt.client

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

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

bl e 2 @Sxll time o

JSON wlEIS aa Joall sjsON o

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

from datetime import datetime
import time

import json

import pyfirmata

import paho.mgtt.client as mq

(CLIENT_ID Jrasd! @l (p5Simss - it 2l MQTT Jpand Lgal aimiaal @iomss o301 2 dlall ol it Gl
N TOPIC yo g dy JoaTiww 28 EMQX 0,853 (6331 aladl dawusll yl5-ic 52 MQTT_BROKER L]
Lol g - daaus Il L3 ol ;58 asladl Sdia ) PORT [yt Jroaadl s o3 s 6201 p5asll sl

Laa elaa Y mlles a5 2 55La) yuaneS aswrs FLAG_CONNECTED (Lo

# 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
Opo, c00®®
o < FLAG_CONNECTED = False # Connection flag
P il ajljg
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MQTT ot g Jlai ¥l O pudie :3.3 J g

Y
MQTT Juee el CLIENT__ID
Cugicd | MATT dareus 0l gic MQTT___BROKER
Juead| 48 ol b (g1 g gungll TOPIC
s JLat¥ sl Ll i PORT
Ll JLail (ya 32 3L i FLAG__CONNECTED

.\55-' RN (Flrmata) JijJj)J ‘a‘mbj_u“jéj‘ﬁb JL‘AJY‘ g L@.m.g.nu_d\j ‘4_.JL.J| ).Ic_a.u}” gaaa‘
uLoLu.” u.l.c d}‘.a:r_u g\.ﬂ_&:u.u&‘ 4JLAY‘ ).u.u.u.u.aj a;\.‘a}” ).i.uu.ut.n.i PN | d‘).fa‘z"

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

it.start() # Connect to board

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

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

Ly‘ﬁ‘ LA}Lo(u a3 dalaal! 4_)_9\; cals ‘.\‘ La .s.xm M}}Aﬁ can fU“ 4_de| ;Ln.u‘ﬁb 4_de| t_sb.u.d.‘
- JalSIL Aol &uwd il ol e suie g A‘.\L}Aj garbage_ dropsj

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

garbage_drops = 0 # Counter for the garbage drops

gl Lgid (1955 5 40 JS 2 garbage_drops 4 can_full ‘5)_‘_._5, el s Al Al ANl s Ll o3

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-fﬁzl = False # Clear the can
.....-‘.....
L il ayljg
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ool i Ll Yol g Aggladl aluimiad @ a5l aeds Jpaald Ay Sl 2l 10l eLasls o3
garbage_drops ytimestamp =iLastl Dictionary (ugeld 0,518 < Lisly ccdgll Jume it timestamp
"waste/drops" d,:ﬁ\ g—n50 A 0 )25 @5 JSON 518 I (ugalatl fia gty aganw .can_full

sdeesdl UM (e

def publish_message():

global garbage_drops # Access garbage_drops variable
oLy Baeads £ LS|

global can_full # Access can_full variable eagll 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 sl IS ¢ Ll

"garbage_drops": garbage_drops,

L Jlusy JSON

"can_full": can_full 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)

zld ds> Terminal ao yall dga sl el ST Ay i g Al el as Y glae s sLiil o3
RS C_'La.m Al ol day (a..\_'iu.ﬁ BN - QUA,H.@?_A 411 Qua:l_guj Al i J_.m.aﬂ_» JLASY|
-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!") IS (e dllay] @y el 1o

else: Jla¥l Wl glht paho dosa

:::.. _.::b}int("Failed to connect to MQTT Broker!")
®e *.".%, 000

il ayljg
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35S 301 Alll ON_connect eulus Y alles dayyg MQTT Jae Liagis grali ! s il 6 3ol 2 agns
sl paungll 2 118Ny ool l MQTT diuags JLsi¥l <5 oSl

client = mq.Client(CLIENT_ID) # Initialize an MQTT client

client.on_connect # Bind the on_connect event handler
client.connect(MQTT_BROKER, PORT) # Connect to the specified MQTT broker

client.subscribe(TOPIC, 0)

on_connect

# Subscribe to the specified topic

P Lju‘@‘o.zoooﬁﬁi light_value a2 <ilS 15] el puld (i M1 51,830 e Lasl 03

while True:

# Get sensor values

light_value = light_sensor_pin.read()

tilt_value = tilt_sensor_pin.read()

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

print("Light levels : " + str(light_value))

print("Tilt levels : " + str(tilt_value))

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

# If there is a tilt, add 1 to the counter

if (tilt_valu True):

1

+=

garbage_drops

# If there is a tilt and the can is full

# publish a message and reset the can @bl a0 o el @i
Aalaall Byl Slias Latie
oo Lgie sl @y )
LAndx iadl E;L'a:g‘ Jﬁ‘).]b

if (light_value <= 0.200):

can_full True

publish_message()
reset_can()

publish_message()

time.sleep(1)
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Complete Code 1gdt alSiny ey ydf

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('COMz') # 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:i')

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

ose, LA
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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:

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

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

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)
.... 0@
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Testing the Broker da.cu gt HLCs
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JSON &by cate ¢ Lizd)

JS sl matt_receiver.py gl 1 POvIp e Hladagaina dlawlg JSON wbily cale o Lasks podi
152w «Jia JSON Cals data_analysis.py cale midew @3 c@agially JSON 5188 o3l ail @y,
(ULl il lilans aging AasLeall JSON Agins cilygizma

Jinls 22 yls Angical LIS &2 @5 .data.json euly el lows 2 00 ke 5200 3 PyCharm gzl
dagantly sLadll ol st JSON LIS matt_receiver.py L;ﬂiu .olLial g0 9o LS alll 12a
4l o5 data.json calll dads! .olisl &g all

[]

AL a5t ol il @3 eyl pladll Byl 2 ‘mqtt_receiver.py eul s gl cale sLail o3
Al U 5l Gie Ll & 45 -datetime o

JSON w18 ps Jolaall :json o

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

ool eliuls e 3aga gl ulalll ps Jolaall :0S @

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

from os import path

JSON wbily cale pa Jebaw Sl data_file_objects y data_file aslul «l ,aatl o Laals @@

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

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

slacial gl cya ST
0%e., o020 il alilud! Gale
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2
ity Lat (CLIENT_ID @by i 200 MQTT Jan! Lgal it s 01 2000 ol il oLty o3
@ssl A TOPIC 5 ey Jluai¥! @isw 5231 EMQX 05555 5201 alall daaasll o)l 5-ie 1) MQTT_BROKER
FLAG_CONNECTED daguusly JLai W ol 55831 a sl 2 3 PORT . Jrandl 4 o s (52101 g 5ol
LY a1 e llan A5 2 55La) 5uiiaS Ao s

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

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

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

B! Bl ) cya calaglatl oy 35 ‘m';uﬁm SAlgreports o messages_stack &bl el yuasdl s Lasks o2

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

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

JLai¥l 7L Jgo Terminal aga ylatl agafsil 31 48T Al gola Sl g A0 el sVl llae Als oLl @
-paho.matt.client Ll o845 2 Cowslid

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

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

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

else:

oo, ,ed¥int("Failed to connect to MQTT Broker!")
o.,‘._.:,.::
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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

dazis yy al ebily e Lasl

if payload_object["can_filled"] == True:
Ldalest! EL»JB =Ml e

generate_report()
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JS 2 Lol o ley d ety o 508 JSON 8IS &b il g A JLus) generate_report adls sLask o 3
cobladdl dyols e el I 5ok ALy a M Lgsd @ 3 0

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 = tack[0 .. .

irst_msg = messages_stack[0] f‘ ;| .

last_msg = messages_stack[len(messages_stack) - 1] ERVES (PRSP (g evi RS
gl 5,8 Gliuse!

# 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")

Felos plainl @
garbage_drops = last_msg["garbage_drops"] Clazt a3 molladl
el 3,8

# 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

P il a)ljg
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# Append the new report to the objects of the data file

# and write the data_file_objects array to the data file

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

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

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

messages_stack = []

Junc Liaghs gt o8 «Lgamids g iy .3gomga lilial 1S 1] Laa galipull ¢y a1l o ol 2 GimTi
ItV a9 3 @3 codhel 35S Ll Jl5atls ON_message 5 on_connect &ulusYl cladles day 59 . MQTT
Baylgd) Sl il &LA:MY‘j Sue=dl ﬁ}“}“ 2 M ,5aNy MQTT dougo

# Check if the data file exists »—(.;&s?lwquwl@:ﬁjoﬁ Jshl)

if path.isfile(data_file) is False:

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

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

client.on_connect = on_connect Bind the on_connect event handler

Bind the on_message event handler

client.on_message = on_message
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

P il a)ljg
Wity of Education

2022 - 1444



Complete Code 1gdt alSiny ey ydf

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

.... 0@
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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

..... .....
::::.:t}nftﬁélta = last_timestamp - first_timestamp
il ayljg
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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
.... . -.... . .
:::gl}epu}ﬂbbp_forever() # Listen continuously for messages
P il ajljg
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po 0¥ 135 JSON bl cale e cslsladl o esbiles =1y ¥ oo 3 5Saa 031 PRESTE
Lgaainios S35 3ol JSON bl de gazee g8 <5 i  Sygla 339 3 piteun Llulonds e 3001 bl
gl cye Alsls 3 y1a0 Jiaiall agd As¥ siea ¥l z3sed 13 oia bkl Aegazme S

:Lis ¢pa Jo 3l e JSON Cale

http://binary-academy.com/dnld/KSA/10T2/U3_L3_DATA.json

alll ¢ye JSON il 321,39 Aygllall bt o yiaaly ol agaia

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

data.describe().round(0)

id garbage_drops time_to_fill

count
mean
std
min
25%
50%
75%
cette. Lotee -
Pl =l ajljg
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50.0
240
15.0

0.0
12.0
240
37.0
49.0
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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)

o
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A )y

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

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

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

# Monday = 0, Sunday = 6

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

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

node.print ("hello")
time.sleep (1)
node.print ("world")
time.sleep (1)
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import time

import random

w;m@ua;d;m_’zt,_;c&mtix g m,smww;& randint() & -l ala ¥ o g atls asbs
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while node.loop():

fire = random.randint(1, 6)
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if fire ==
node.print("FIRE!")

message = "FIRE IN SECTOR " + str(node.id())

AJLU..JJ‘ O 989 ¢ idada ‘.\_&‘3 Ua.gu.@ atlogl ‘a send() adls ‘ab.::u_u\.» Lg.‘a.a_dn_»\_o\_‘.d‘ JL&U)‘ .La.a.UuS.tu
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else:

node.print("")

D Gaseiii Auadlgdl 3Ll 2 el by due 3ISLal eIy (dblg die d ka5 )5l ] OSidicu “al_u.hn 2
Ao 15l dazd Gy Bade 1310e] 535 LeiSly crandint () alls Jie Jfeas L33 uniform () il NRESTHR
9‘53 4—1u3_1 legydia %ujs_u.” 308 Cj‘ﬁw

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

(Edge.Py) Algd! (oova 501 akadly

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))

P il a)ljg
Ministry of Education

2022 - 1444

168



asagll sEals Ll e yull pdadll ga il

Gzl ooy Iy Lgiel 53 i Loy Gl (buffer) cagti etz Lei 3o e el 3all Jlaia) e
3511 03l @ pla sl S - (§010 ) ydeo (o 5ST diesd (095 O ommy i Al adl 2 3301 0 el @ (ye
. bufferSize () Wl dla il

import time

while node.loop():

if node.bufferSize() > 0:

M‘Mu)&\.@u)mﬁ.u‘du)ﬂ c;‘J.QJ.u read() FRIRNY ﬁ‘.k:;u.ubw‘t_yhu‘ o;‘)ﬂgu.s Jay LLLS-Q—'
ELu.u).” ‘Qs_w_g” o._\}ju.” 4.“.&:)_” 4.&54 ._\_n.u L@J‘ Gm}d "FORWARDING " MLm) 4.CLJ¢.| LAJ‘ o..\_a.d‘ ﬁj"u

message = node.read()

node.print("FORWARDING..")

‘;Mz‘_mb w)ﬂ ‘«S.uuo_\_,ﬁ‘_,ﬂf_._mz@,zn Ul I Pl @i (sl maliydl 2 Jlatl g8 LaS
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node.send(message, 1)
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time.sleep(1)

node.print("")
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import time

while node.loop():

if node.bufferSize() > 0:

message = node.read()

node.print("FORWARDING..") 2 e Jelas
sasend() als
node.send(message, 1) N
odac (9 yaa (&3)
time.sleep(1) .@Szia‘&bﬁ

node.print("")

time.sleep(0.01)

Al I T)_E.ig eyl O sl amdy g g8 ¢ a gl .LE:J‘ H‘JJH La L;y ﬁS.‘ﬁi‘ 3.&;5.'&,_‘3-_&).3.” tla}l‘ e
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import time

while node.loop():

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

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

node.print("")

oo timen3deep(0.01)
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import time
while node.loop():

if node.bufferSize() > 0:

message = node.read()

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

node.print("")

time.sleep(0.01)

el LelSian 3, 1416 s

.... ...0
00e,%°: %, 000
00, ., %, e00
il ayljg
;1' gstry of Education
2 - 1444



:(QS_-»_"i‘ Sasg z_xzi‘_,lgu__gla;j bl sLany

A CupCarbon IoT 5.0 [C:\CupCarbon Projects\Fire Surv e S &hﬁ.ﬂ e LEaY
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EEwt mEEE o ;
————————————————————————— LAl Jadl B eyl (ygiuls yalsl ST <
» Network information © T ‘)-J LhES oS
2
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» Device Parameters 9 .(Ca.\l‘ ‘Q.gu‘)
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7 Python Editor O Xe
File name ‘ controller e ‘ ‘ Save ‘
Script List ‘ e v ‘

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

import time
while node.loop():

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

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

node.print (V)

time.sleep (0.01)
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O sl e dail <
O.(;,;m_.i\) Parameters a5l 2 (Hlgt! ‘;.M.AL.:) Device Parameters cugd dadle e daizisl <
© . (=) phasll cals) Script file Gyt le daiusl <

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

(5] -(@193¥1 day yi) Toolbar ¢ye (g1l dass ) Save Project le dass| <

I CupCarbon IoT 5.0 [C:\CupCarbon Projects\Fire Surveillance and Notification]
Project Edit Add Display  Selection  Solver Simulation Map Personal Help

) ) (e (A1)

BN EEE]

» Network informati
» Devices & Objects

v Device Parameters 2 3

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

GPs file | »
EWRENR T controller.py [ »

1 [1 [l » ‘
Longitude | 46.73807144165039 [ » ‘
Latitude | 2477442201840899 || » ‘
Elevaticn 0.0 | » ‘
Radius [ 00 [ » ]
SensorRadius | 200 [l » ‘ —
. -~
Energy max 191600 | » ‘ \'1_' /
‘ e\ |
Sensing Cons 10 | » ‘ (
UARTORate | 9600 L=l »] \
—_— \
Diit (sigma) 3055 Il » | \
Sensing Unit
Coverage ‘ 0.0 | » ‘
Direction [ 00 [l » ‘ & 1017 0] P
[ e 2
5
A
8 (1
L X Y c00®
00e,%°: «°, 000
00, ° . °,° 00
I
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ole Uzl 2 351 o Jatds a5 b1y e als] ol e clal il | 1ni il dasy
MY e 351 5o Lgd Jaiin ¥ b il Lyl (e 38T 1LY e 335t

8 yunn B £loud ansiul

Aoy GQLZ\A-U Amnlgg
.proxy.py 9 edge.py Jie

edge
10T4 [0]
>

3 L
c &
= controller e <
> FORWARDING... > | FIRE IN SECTOR 7 \:
X
=
<
edge
1075 [0]
>
%
edge
1074 [0]
> FIRE!
4 %
e ]
c controller e <
— 1072 [0]
> | FIRE IN SECTOR4 % >\ FORWARDING...
X
edge
1075 [0]
>
Qoo 0@
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[ 1 NEPSY NS Toolbar ¢ye (> g94e) New Project le dasisl <

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

14 CupCarbonIoT 5.0

Project Edit Add

Display  Selection

Solver

Simulation

Map  Personal

Help

e ) e | 9

0 107
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» Devices & Objects
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- » Simulation Parameters

P

AV
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5

W&

New CupCarbon Project
& & N

Organize v New folder

s Quick access
[ This PC

¥ Network

> ThisPC > Local Disk (C:) » CupCarbon Projects

Name

Fire Surveillance and Notification

My First CupCarbon Simulation

Date modified

11/11/2022 4:15 pp
9/11/2022 3:30 pp

Type Size

File folder
File folder

2 Search CupCarbon Projects

= @

File name: | Storage Product Marking Q
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Save
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Creating a Predetermined Route Lf:,st Sdome hwe o LLSY
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Project Edit Add Display Selection Solver Simulation Personal

2] (w)(B) | (m)(=)(E))(n)m oo
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Map Help

Q@

» Devices & Objects
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» Radio Parameters
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File Name routel.gps
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r 2
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o
T City ! N J
° ity two \ \ /
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Loop after Seconds A
A
Number of loops 0 Q
Y
bA save # Delete 4
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e
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@ Draw selected routes ~ _\¥
@ Draw all routes
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Adding the Inspector Vehicle Node (.l 4 yo 34Ge Aals)
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Project Edit Add Dt Selection  Solver Simulation Map Personal Help

Lewd D DErEE PeeEEeE E) DI BEEERE

» Network information L X
» Devices & Objects .
v
¥ Device Parameters \
( 1 | \
Script file | ~ =) \
(
GPS file | »> ‘ > *
Natural Evt file | > o " \
route1 gaps | > | \
J . \
= A
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[IA CupCarbon loT 5.0 [C:\CupCarbon Projects\Storage Product Marking]

Project Edit Add Display Selection  Solver
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» Network information

B E e DN O

» Devices & Objects
» Device Parameters
» Radio Parameters
> Marker Parameters

» Simulation Parameters

Simulation Map

O (=159 Loy ,5) Toolbar (e (Jseazd! czilgll) Mobile e darosl <
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Creating the Scripts A xxe 01 alolat ¢ LLS|
uj-Cj-d‘ a_'gn)_yu;l_g ‘Q_LJ‘ o Qlﬁj\_‘»ﬂ a_'an).yb_n ‘:.\_‘ Lgﬁmg:d‘ L@A}J‘tlam‘ M\SUJLBJ_EJU:Q“?EIM
Ay Uaie (98 alyglad| (e cpealizll

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

import time

node.print("")

o9 @k - uadb‘ﬂaa)d_ﬁﬁ)_u.muﬂicyd.ﬁmgmj &.MJ.LC(ID)LJ)_LU gl S o diad
Send()ﬂb‘:‘.,\:_‘_ub .J.:Jju‘ida.aﬂ.).}bu@dl_‘.ujMMJ}JD«AL&M‘«ALA}\MW&QM
el Al lgs Legig Jundl @ Slaglall fye oid 3o Sl clide cpaty @5 (Jlasy

while node.loop():

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

ol a3 " 2" i g1 Lyl oy s s 215 "1 Ll s e el il A glond o
((dazis ¥) "DO NOT PICK" 5f (dazt) "PICK" 31281 (nddl Ayglondl padaies Lyt sV @y Wl Cmmy

Bl Al 3l & @

message = node.read()

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

elif message == "2":

node.print("DO NOT PICK")

oo, t;me.sleep(l)
.o, . 000
lo o _ LI °..oo

P il a)ljg
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(consumples.py) Algd! v ;-0 akadty

import time

node.print("")

while node.loop():

message = node.read()

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

while node.loop():

message = node.read()

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

elif message == "2":

node.print("DO NOT PICK")

Fzﬂtgi[ne}ﬁi%%p(l)

if message == "1":
node.print("PICK") T
elif message == "2":
node.print("DO NOT PICK") ALLEN 3151 o Lond | Fime ol (s S Ao g
22 (bl il g8 we¥I AL gho 1gk1g alild
time.sleep(1) i oY Al gl 319t ol | e 4t adat
1 (it ALl3) ""CONSUMABLES (ys il
.(we¥1 4L gt ) "NONCONSUMABLES"
(nonconsumables.py) A lgd! (ova -0 akadts
import time
node.print("") N2

node.send( "NONCONSUMABLES " + str(node.id()))
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d\;cnu_me.‘zﬂ adl L,JLL_,JL,..J! Lm\wJa_.mW ‘battery setEMax() ut_m yml_.. 4.$Ua 549100
.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume(1.0) il asseiwl (i3 31SLetl g 23U (10 L‘__._..i 5ud Oad! g e S U ellgi i
B330sma Aty 3y JSI A8l 3us g M g] sl

while node.loop():

node.battery.consume(1.0)

e g disSensorDetecting () 4!l ‘a_k:u_u.n‘ 4.54,1\ Sl La.sPy.W &mé\ cals 1) LAAJL.&:SY

if node.isSensorDetecting():

node.battery.init()

U—")’“ U'” il J_laﬂ (Q.u_gu Spllt() 4_”.5 e‘mb ‘q_o .recvMsg iu_lzl‘ o;‘)_a.” )_n_a_mu_')m 4_v‘.,\_d|
daganll U.Au_by‘ sl .9_44‘ u.u_v [aay.splitMsg Vu.uL' dogane IS4 Lle LaJLu Lozl | do Lol La_"bj
gl d).:.;u splitMsg [1] 2ol sl daaisd Lo (s glod! culygiomas dolanis ¥l (@ splitMsg [0]

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

splitMsg = recvMsg.split()

J_MJJ.\ gl> Jlsend() s Aa wley "1 ol S yiis MCONSUMABLES" g5zl (o IS 13]

w.g:bw{. PR "2"ua41|dl_ujlﬁ.m"NONCONSUMABLES"kgj:.zuuasg,ls\slL;| Lg2 s alaztuls

:::'MLJA:_;)UCA‘_LA 5 gy Zyglodl 032 (o 58T ylomiaal s N s LY 12,015 ,1e 200 5.8
P il a)ljg
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if splitMsg[0] == "CONSUMABLES":
node.send("1", int(splitMsg[1]))

elif splitMsg[0] == "NONCONSUMABLES":

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

time.sleep(0.2)

(inspector.py) A lgd! (o2ve -t adadty

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]))

E--.Eime,-.s.leep(o.z)
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Project Edit Add

t[Z, CupCarbon loT 5.0 [C:\CupCarbon Projects\Storage Pr

Display  Selection Solver Simulation M

AN NEE

1o | akallf ¢ LAOY

O ooV L2 e (Osl) Python e daisl <

s

import time

for

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

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

if node.isSensorDetecting() :

node.battery.init()

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

if splitMsg[0] == "CONSUMABLES":

2

node.send ("1", int(splitMsg[1l]))
elif splitMsg[0] == "NONCONSUMABLES":
node.send ("2", int(splitMsg[1l]))

time.sleep(0.2)

@
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Script file inspector.py
GPS file | routel.gps o~ || > |
Natural Evt file | o ” > |
Id [1 | > |
Longitude ‘46.739444732666016 | > |
Latitude ‘24?71460596263886 ‘| > |
Elevation | 00 ‘l > |
| |
Radius 0.0 | » |
SensorRadius | 40.0 ‘| > |
Energy max | 191600 ‘| » |
AN
Sensing Cons 1.0 ‘| » | 22
A
UART D/Rate 9600 lv || » | <
T | "(/
Drift (sigma) 3.0E-5 | > | i
i . |
Sensing Unit \
Coverage |00 }| » |
Direction | 00 ‘| > |
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