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C++ 4t

By Gt A Jie AygB Boma yy il i ) 2 Ly ] wmj‘auytyiégfzwmywﬂj

AL Ao 0l il e (e daadl (yein (STl | Ao Aaiand Aoma po Aa) Gt uad el pull culgan s

@5 Lg81al e i Lgia iS4l ol e LaS ¢3 581 01 Aot las 2 asall ol ilSe¥l (e ayatadl I dalial

C e o 25l Hoshei€ Gt ) e

T Basic Data :I'ypes Al SBLLA ¢ 65
NPT UICIRUFORNREC I |5 C++aa) 2 il fo0 cay pal ommy o 63 Y Ayl lad (e 38Ul S e
oo uc s (long int) Jlit)  IENGTEEIE SNERU R T PER JO ) PV [N OV NUE T PN P PRI NEL I
WSl OS5 gl aglo Lt o2igt Lgamenss Cigllall 5 ,S12U1 lae 38 yal cilaglall olia I
:0L331 Jgud 1 2 Ol gastioiig!

double int char

CH+ 2. Lo gl OlLed ) g1 931 5387 :2.2 J o>

signed

1! g9l

unsigl 4.5 (int) e I Y
short
long -7.5,3.14 (float or double) | daa=tl of & ydiall slac¥

£1931 oy pal ga pcalt OSea 'c' (char) oadll
e Lo Gl (pe 4y dols
I bool flag = true; (bool) dabil] el

el 5l e Lge Lol ol Z i 3l denitt) aelsd an wilia

tdo | O il | ol do g o

s Al , &80y (9-0) ‘aL.é)ig‘j (A-Z.a-z) 2\__3._\_7_;2‘ 84 ol u.l.c«]a_zﬂ‘:gﬁ_"«:g_' uTJ.“ulU ‘c_uyu.s.n:n C
()

<09 sl eu‘iuaeoio&n;‘ﬁ e

Aol alad BalS o Iy S IN LSS A, ) 3l el a9 il @l 05K 0] S0 Y @
it lae Nl e YU

13 g ol < Lgadd o sl il g a3 S
Arrays Slagaal
(o Ll ¥ iy e s Ly o B3gimll Gt 2 Lo g bl JSLia ,3ST (p (Array) 2 gauat! (Sa w

(gl udd (pa B3 aate il

gl e MW s

datatype arrayName[arraySize];
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.(Array Index) a8 gawmat !y pgas o

e . @aall olia Lgd (5503 Aagaima s Lai] cliSer cAompmin @b 10 (35 5 i 130 JU Jus e
Bagiiall @ g £55 (re e ¥ Yl

int values[10];

Lgdady .10 g o Lgamag dagainll @ wl ¢ o "values"y (daginll guiﬁ\ roliadl go5 Mint” J_uu
A ¥ il @il

t\%

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

¥ (9 pumiall (a3 ) gl cgiiall junlie (o g L Joslt

int a = values[3];

1) "values" aagaiall cye ol IS iall g5l diiagdy  rum B BUE 5098 @by yudiie (pe e ¥l @
sl ST T W ey s oya Sl agains alaitol L5150 gra o2 1 (o e (00 CHb 2 20
@z kel G ZLa il T2 SLS A5 e LY 5 La¥l 355 AL | au}mngn;ﬁ%au}@fu

JE Jrwle Laolal s aay S

char keys[4][2];

dagainll Liauly . "char' g53 e @ud (53 LeiSlan (o9 g Bgaun Loyl (5980 ABgdema (e MY Lt
OleValslalanghaatl 3 Latts fan o) camy ccleyay

keys[4][2]
{{1,2},
{3,4},
{5,6},
{7,8}

};
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SLw¥ ) Odlelae 2.4 Jgds

. - b
CH+ & dcwlw™ ) S lalaly
Basic Operators in C++
bl 25 el e Malal g s Lice ¥l Shalacng Al 1 Salall ye S Zcald s Malall (yaica

Aol ) SSlelatf 2.3 Jod>

a=a+b; a+=b; =+ L pdall 3lae¥l b ook -
@ (float. double) ol %
a=a-b; a-=b; =- padaza /" plazi )“4‘
aza*b. a*= b. —* mﬁtwld.‘al}d)‘ 4—‘“—“‘-"-”
2.5= 5.0/2.0 - a1 UBLJ %
a=a/b; a/=I =/ g
a=a%b; a %=Db; =%

@i (int) A=l eVl o

[ el Lols Gt /" ol sl
i 3ewiall Bl cilunt /"
5/2=25%2=1

: ol 5l (e, ] >=
a_"}‘auja.a:v 3<=5 &;ﬁL“_._yj uﬂ).ﬁ.m;‘ <=

-

aakitl (9) AND
OLbls Ol peaaid) GIS 15 Abln (41485

o ol

AL | && JoI 5t

.aathatl (o) OR
Lol g8 ey yattl asf (1S 13 3dlin 0465

A ) || Jo¥1 pat

aakatl (Y) NOT
Ll el IS 13] dazs L8l (1583

el
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OM«L\LB_JLCJ‘ LR ..,\_..\.n.]:t‘q_"gya___mj_d‘ Sl dard! ESK cladast ML‘A‘;BH a_zA).d‘ QLUBA.Q:- ‘Q.C..\:!
4 s [ A 2

‘Q_QSC_A‘)J\L?_L&\).Aj\ ey Sl Jgew L&AL&AL’)_&_” 3;‘)5@\5@?@ LG"SJ}‘G“L’J-‘-”
o asly e Galand) Aolinl ) Ao Lol v g G+ 2 3a3 A0LY (L3 yo a3 el pull CaSlls g

.BAJAlA)LLmT

g plac (pe (39S Gulal Al // ausil

// this 1s a comment
int y = 10;

cout << vy;

\( Aladi i cileglss )

coladetl (s o 3> Jaond Lind s lall o0 a 2t o a5lgY */ 3asia 303 s /* 2l
Aleandl s Il ol ol 2 @i JUL Jaw le bl Jae oLias | o LSIdASS 512 3 ea ol

Ayl Bl @ e Al gy if 3k )

lcd.clear();

lcd.setCursor(0, 0);

([ emta: )
lcd.print("Enter password:");

bool correctPass = true;

char buttonPressed;
/*

int index = 4;

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

correctPass = false;

}
*/

lcd.setCursor(i, 1);

lcd.print(buttonPressed);
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AL ¥ atanl o G2 X il deLidat

cout << Xx;

CH+ 2 Ado pidt O yleat!

Conditional Statements in C++

(gl pal) Jaondl (o e garma alaimiunl ALiSas Lo do pi 3am e £ Uiy Bumma pll colalatl] (yo ipnn e gasma piitd
if EJL‘“: o

if... else 5,Lc ©

if... else if... else &L ®

P :‘_,.HJ.“S C++.972\.14.&u.d\ ifS)Lcai:_ua
gbda Uas F N :

if (condition) {
Lima ol caladant! /
// 2o | ! /§ // body of if statement

T ¥

Lo 1 iflslie dlaza 202 <&

J210 339 sl Amma pll Gallaglalill 2000 @8 Alo died IS L 29 onwgd O dgansll do ) o Yl (=
AL i 35le Jond Ll B ma ) laglantl daies @y il Las SIS 1) Lal of } ol 5231

Loz do il oS 13 Lolin &yl IS 13
int number = 5; int number = 5;
~Aif (number < 0) { - 1if (number > 0) {
i // code J\~m~>// code
|y }
1*7>// code after if // code after if
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Al padtif...else 5 )le

\l/ J#‘ABAH}U @H‘QW‘#@JIf{}J}‘J@H‘

i s ..x_*m_d‘c_lg If{}d_a-‘é Loma ydl ‘;‘Lnﬂ.\al”g_laiﬁp_"g;‘ .else {}
.else {} Jals soga ol dima yull culaylan!

iif...else 3 )l S 53

if (condition) {

// block of code 1 if condition is true

15 Creng® e 3925l oyl @ Yol @
|2t s Las oyl 1S 1319 {}

if...else 3l Jos3 cas

int number = i"’l oo I intE ber = 5;
if (number > 6) { u & i' O i f( um!erDQ) o)glad @iy ;
// code ! ! // code E
R ! O !
// code | i // code !
: | |
// code after if...else ; i // code after if...else ;

54
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if..else if..else 3 )L

comlg oy Cpa ST ya 3amd) Al glisi Lanie if... elseif... else dubs ,-adl el 5Ll ROy go-dl al sl @
gyl and Uiy A sl colaglel (yo 38T gl e gama 3 2uiis ] Lo Lootie

s if... else if... else if... else statement 3 )Le S 5

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

// code block

}
else {

// code block 3
}

if .. else if .. else 5l dalazs 2.4 JS&
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if .. else if .. else 5L Joai 28
eyl cleglanll 3L e @iy As¥ duzea 5l

(s Uil I o 301 1S T J5¥1 do ya01 1S 13
degama lasty Aol dzme yudl leglaill Ao gazes Juals
AL A ol lalant]

Ll 3l do il OIS 13 (Sl gV Lo il IS 13

int number = 0; int number = 2;
;”E%"(Hdrhbé?3’65"{’"""""”’""‘3 3"i%”ih’drhbféi";65"{’"""""""“3
| ke | ; il o [
| // code ! 3 // code 3
B | Y |
" else if (number == 0) { po—— else if (number == 0) { pvorsewen |
: e | : =
| // code i f // code }
Y I | 1 i
Celse {0 T | else |
! t 03l iz I i { i
3 // code 3 ! // code !
S : AR !

// code after if // code after if

Sl S oyl g Jo¥L o s ]y 6 0S5 o1 131
eiledatll 3 egama J30sif 55lue et LIS 6l Ko BN L ) Lol Ao g LAD @iw

< 2 : . N
o (ya 9Sa Ol o yidin Wy L5 5 IfZJl_:dgq;A)..‘J‘

Sica g gl ezl s, 21 2alS
int number = 0;
// outer if statement | P R Ban O DUG -~ BRI
¢ if (number >10) { —
if (conditionl) { | oglad oo
: // code :
i j
// statements Telse if (number == 0) { s |
! S enki] |
3 // code |
// inner if statement !
if (Conditionz) { :‘::;-:L:S:;::{:::::::::::::::::::::::::::::::::::::3
: oRbiatiech iy
} | // code }
} e !
// code after if // code after if
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3aL 330 Jalas

for ,1 )5 datazes 12.5 JS&

OISl s iy Jd dasb 3un 3y yodill g 005 @
oyl ym e JSES )l yiiall Bl @ cantg
Bglasdl oda D diigiy yuiie e odbedl Linl wliSa
o il o .12 5) 52 Sl slae st Uila g
@S Je 30al @y el gun oy il Aad cilS |3Ls
ey - Lglags cuad Gl ol pail) @3 cguzy 3oL 31 @

Uas I do il Aad 5 i s

J
m
ol ettt /

while | SSdalazes 12.6 IS

il oyl 005 Loie 820 il jlae 2uds @i codl
o @iy 5l Sl bty s o B ey Laade
SILSE sl

N

[rmarst e /] |

do...while ,I ;S5 dalazes 12,7 I

OS5 2 a4l 2 while 1,5 e 5, Sal Taa calisy
Q\J;s:m ‘_j.“i aa do il s @3y dO... w;hile loop
a5 S0 @ S35 Byl ilalal] 0 i 120
do y il Jgmmi die ), Sl CaBging . JBY! e 5uslgs 4o

US|

Loops < i oS3
sl 1 Sl (ye o193 B alasial CHt 2 Sy

for 1,5 e
while 15 o
do...while ;1,55 ¢

i for 51, d s

for (variable initialization;
condition; increment operation) {

// loop statements;

}

while i 55

e while OILSS Bps

while (condition) {
// loop statements;

}

do...while ,,s5

g9 989 .do... while g a cl,| y<alt el g4 1)
1o didpng While 5 <5ty Calizy

do {
// statement execution;

} while (condition);
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"Continue" g "Break" d.iwe .d @St O jla
continue break Leag ol Sl wa Jalaidl e 1 2a lingde OB Le aa g
ol 51 S 1930 aa s ) Van oLl

"break" 5L

3393 g8 (65T G | S| break 3)\_.&‘_,4.23

for (init; condition; update) { while (condition) {
// code block 1 // code block 1
if (condition to break) { if (condition to break) {
break -----F======- : break ------------- :
} } 5
// code block 2 ; // code block 2 i
// code after loop v // code after loop N

i haw s
\L N

/1@,4‘@@‘ ///

[ 23y clesat /] [

T

\

break iles dalazes :2.8 <&
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"continue" 5L

I 1S 1 Jaing ) ,Sall Sl e ! csleail 3 cONtinUE 35l Lo

.4->for (init; condition; update) {

// code block 1

if (condition to continue) {

B continue

// code block 2

// code after loop

A->while (condition) {
// code block 1

if (condition to continue) {

D continue

// code block 2

// code after loop

@i (3108 51 ,SEH Ja s cONtinue 3l CGans g 13

LA AT ST D Tt | S Lads

Clgo Has
Ll
/ 1@,4@@_@‘ i’/
sole byl
continue
[ 2amesiicbesan)) [/ Y

continue ales dalaza :2.9 S5


https://hulul.online/

C++ 2 J1 gl

Functions in C++
I ol e e A cibilee 363 I ZLiss 03 Ama yull algll (e 5SSO 0 das s sl ol 2S5 alall e
d_':-._”us_b ‘aLg“a..\.A._\_m_ou‘Lg_dclq:uo).ndsw)ﬂ‘uuduﬂlﬂauwmﬁuebjbglﬁm GALO)_L"‘J.I.LAAJ
wilmLmJl Jlj.dlu.n_u_uj‘ C++L_b~3.n ‘al.g.ﬁa.m‘_;;j:dadb ;Luubw).d‘«_th_d.u.” OMtMJjALLAﬁy‘

Mt")—’ (return) t\:.jo)l_m RESY 4_”..&.” ;L@J‘zb

tlgie oMY ) Yol i s elasy

Gl biledl g A1
Lagle sl @ (s

L
returnType functionName parameter2,

lage gazme ) (plarnsS (romone (pade Judind Alagug Al e Jlo

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

return s

60
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int main () {
int a=2;
int b=5;
int c;
//calling the function and passing a, b as arguments
¢ = adding(a,b);

//cout will print the value of ¢

cout << c;
(tgjylﬁ.:.,sojsg main() il b dass
k‘.4La;Lu;w¥l¢§ng‘Q)Lg5l(return)

return 0;

sa il w.ﬁémauw;@;op\myow\&\wg ﬁ}aa_vuL%j?A main a1l oL das 305 LS
main als . () aa,lall (ulga¥h Lgallolang Attt oia 2 Jlaslidbalas ol i ¥ a4y ¢ (aome 302 ) int

2oLl (o a1 5 3ol gy g (Gt 2 S gl (ya pals g5
A1 el 2 35280 S SLalell g3 pn Lo IS Loy s < 1 s s B9 309 55 ol O o

(§513) "void" el ;¥ 65 sSs ALl okt Jie 29 dasd ol Wl 8.)5 Wi oySatl cpe

void displyNumber () {
// code

Loop() 9 Setup() Jiga

o2 ele il @iy 23 )31 grali ps Sl Lemhle il ooy LS a3 1S 5 SG8 nin 2 g 09,5] el o 2 e
Agmma yll alilendas UM (e g Lagle sl cammy 1 gl Bl (uSe e allDg el ol Sai sy e LSLAD J1g]
02553 (e Wginn g ylad) 2 dazs 3y e A1l 02a 2T @yg . "VOid SEtUp ()" oo Laiuads @iy 3l J
o3e ¥ cya Loyl g lealitll C plal oo JLs3l 5 Ll g e ol g 31 oyl g dasi Jie Batiind 3 )51l 51 3]
Gl o Wl olmg callaill Jee 5Ll ) S0 (S " vOid l0OP ()" 1l sle vl @ csEtUP() A1 2l ey
3,50l Aud ) Aads gl Ak
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Lol ol L (5985 193 ol el g 6l (e (e sl void loop ()

void setup() {
. 4
int a = 1@;\ RS PEROsetup () ELRREIEARNE

int b

20;

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

for (int i = 0; 1 < by i++) {
a += 1;

cout << a;

(LSS g ol yuitiall (Sl Loz

e
350 [T 01> o
.5_2_35_5);2\9’_4.3))&;»

.

className objectName;

objectName.classMethod();

LS 011 9 SLOIST g Ot

Classes, Objects, and Methods

&l (object-oriented programming) A slst dme 231 355 5
30 11 5 SIS LB Ll Jle L e sl culilaall e 515
O LgiSias LeS L ptilina LS ISINoigd (9sSs 13 . 351 Aoma ) da L)
Shae 58 (L Jecwd el A ¥ (actions) @lus Y1 e 214G
Fia aSliasdl nay 4 SIS 3 Ley (S€rVOo Mmotor) g2 yew & poms
Oﬁz;bajd_uaﬂ#uiy\ lsl Y o 1aB 4 iSayg (g9ly @)
048 (o Loyl gl yull (10 (an Suimy 4S joma j90g (eB) B,
2_ a9 (Methods) caills o3L Lalas (5IS ST 0 oy Lt cle | oY
e SIS @ 315 Lgie 3Le ¥ @3 ol gl Gl 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 1ag) i Ll Gle culBISIg g gaeS 35311 HLel (LiSay
99yt OIS oo B Alia (55w o 3,511 31S Les 2 B Jtw
(33Saay "SEIVO" 3% (ye (y3e ¥l I sl zlimtiid ( (SErVO Motors)
Wl e 3ole dide Glhaig )35 LA MY lS yell ola 0y e S
."Servo " &% 4« (Instance)
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v oL 5T RS Bl ety 2Ll ULl (rilgally s 231 153 .3
Aail) <) i) Ladly aS) g8 Y
v

| eslanses LELEG Jlas¥l S: AY Sy .5
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) U_km\fm
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e o 501 2 A8 lest | Olacdal Ly 4895 LA whigall sie e

b dganal) Cilgl) Gkl ye a8 45 1) g el e A e £ L) i )
1S JUadY) Caliasy ellaayl LS 4SM) ola) 5 gl addiud palal) gl
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int daauall dasd
float or double 4&dal) g &y el alas)

char g2l
bool 4hid) cliLyll
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G+ 4t 2 fOr O 51,55 dats Audus sy o

1S for dals dles L
for (variable initialization; condition; increment operation)

/Il loop statements;

}

Al il piall Aglad) ad cpaat g ¢ ) SEN ARl ey 38 Ja88 Ban) 9 B e paiial) diygd 3T Ay duan
Aas addiiey La Bale g Alingl g e (8 (DY) Liadl cliCay 5 ghadl) o (B oyl (1 T Jo JSi
Bl 3N Al af ) Sil) Jan LT Al oo gua o pd) Aaid LS JA8 (da ) Coa Gl jadae ) i) ddit
Und ) o ) A b i 10 paliesy clgiingd caali (Al ol piial) o Eyaaty

.C++ 4a1 2 d0... while yWhiIlehe 1 51 S5 (s 3,201 Ca e

b il pasd oy while. do 4ils adi-ga "while™ dilsy"while™:. do" 4l o 4
JBY) A 38an 6 je MHLJARIRN s JAI a0 cililatl) & n 138 IS Jan aay

intx=0; LS
while (x <= 10) { aay
Xx=x+1, K=atds

) } while (x <= 10);
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C++ 2 Ama s (11 A 80 ST Aa o (p0 JILETY
Migrating from Visual Blocks Programming to C++ Programming

3 Luma ) (Tinkercad) als psid el (ArdU|n0)34J3:)§"4_zAﬁu.AdLa.uy‘ Lo Gyl 1 2 @laii,
Aoyl cilagll g dd oY) zaledd 2o 2 3uae IS ,Sd 2 duma | ulil) = C++4&A).|J‘ Mﬁ‘.\xub diza y
ol Guyudl 10 2 elaviy yJAJY\pSzmublia\ws\lnlSJI salana S Lujj.m..\.uc++?‘..\:r_u‘u‘ PUREIA

C++M‘a‘mb3&JJJY|‘¢§Ju.A&Aﬁ ;Mmh‘ﬁ\d@b

@ . [EI;
- c[A[D)

Cht 2 dne , IPSEIREEE e, Sl 02,1008

Ollaat! o Ol oo oMY

@ Output 9 Control e gazma PO (e Bamma pl) 1S S5 lid 3 sty ol il el o
@ nput .aMath I a_\fm‘\gjlsd\dj.p._t\@;ﬁ.(Math)gwtj(Variables)ab.”«.amj.a\j\
@ Notation @ Ve jbﬂ& sl palgSU
X by ydie (e MY

A8 ,Ss A Citit

int x = 0;

aiall Ao (el

SIS S0 aad C++
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S8 s ALy C++

Y9 X G i) o Aoy Alee 1340
18 s 3 C++

Z el yuatia cpaad

C++

Yo X Gyl oo dpslyy 35l | o

Ak Jl
niitne

Yo X G peiid| oo Lalate A ylae ¢l |
S8, Ay C++

C++

oy lie o Adlaie dlee ¢ ya|

C++

X =y & x <y

69


https://hulul.online/

ZELAJEEJAAL“)A‘jig‘CHLl{J dcgazxa

@ Output
@ Input

@ Notation

change y w»

else

change y =

© Control

@ Math

@ \Variables

print to serial monitor \@aElleRZelyle} with * newline

ZI >N Joluyg Oyl pS g Aoy it ylial
Conditional Statements, Loops and Output Messages
Ahs)SJﬂSCbLLA;%.Gﬂqyﬁs}”‘J3L$4)9g2\)‘JS:U[9E%LQ)HZJ‘Ch[)LfAJ‘;L413L¢Q%
.(Output) z1,5¥1y (Control) eS=itt ,alsl wlegames SIS 4s

.3)_3511‘).A[3Eﬂi lJiATE?JLJJ‘ngq_?J‘zsgkﬂk
.(Serial Monitor) adateadt 2atar Jle Ul deld

SlS ,Ss any Ct++

Serial.println("hello world");

(il 5 LY

C++

C++

gl

| . on |

L abaill oyl IS 131 i 20 1 Bmma ) cullatl] 2dis

SIS, A C++
if (x >= 10 &5 x < 20) {
y +=10;
}
else {
y += 20;
}
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/Al

L bl oyl IS 131 FOr 2 515 Bmma | cullarl] 2dis
S8 s A C++

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

y +=1;

Al Al 2 while )l <s dan

repeat while =

change x @

Aeazied ] el ¥ eilid Ac gaa 3 el | A 511 3 e s
® ot @cimpl) U | R
@ Input :_lv D; l il g gy .a_».@ 5«3 ,a JS 2 . (Math)
@ Notation ariables y‘/J"‘ ' (‘:‘-‘L 5l “SJS-‘-G‘;'L‘-‘-“AJ-'-‘-"MJ-”
setup() U2 el wpusa CL@-..HJ)JQ plaziay. 6).'0\.“.”3‘ o2l
C‘ij‘ (Input) Jl;-.\mi‘a.\m_u“ Ol 150 La @M}AHJAJY\ 2
4o Joaai e 11,1096 .5 3 Gl LY plaziwl @ . (Output)
23,5931 el N1 e Al oLial Jgumdl (s pas . (PWM) dacdf o oo

18 s 3 C++

set x v to readdigitalpin 4 = pinMode(4, INPUT);
= digitalRead(4);



https://hulul.online/

(dadiye) HIGH 03 e 4 o3 )0l oyl ded dayis
SIS s A C++

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

A8 s A Citit

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

(PWIM) it 5 00 cremaind aloinianls 15 1o izl il 10 o Lol 2 3l
Sy C++

setpin 10 ¢ (o G pinMode(16, OUTPUT);
) analogWrite(10, 15);

CH+ Aal | Aoma ytl) 21SHSECS Sl o JIEDY e Alial

Examples of Migration from Tinkercad Blocks to C++

eyl 1S 3805 ol alotaaly 550, W Ao gl e (ye JUETE S 1S 05 2 Al Alial G 0
CH+ da I Gl alasial

Al gl ¢ guall Aadd) Soia gt Jlia
£ 900 100 2 de i | ol g2 : (Blinking LEDs)
O3z 5 55 e 3ioms Wy Lonali o G-t
LAl e 3y ol ya 105l jo 5 nags s giall piia 3g0ls

gllall euligSl
R3 5390 gliga i angl 1 @

.(LED);}"A.U&&»:}:H; le

o ARDUINO

R3533;‘5J4JA);‘ (LED);}JA.U@.’L.A.U:»‘A

goradl wlip€a 1211 &
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73

._wait @ . delay(200); // Wait for 200 millisecond(s)

R gualt st (Lol

g 352101) LED (dasgs) Cathode fogiy @ <
A1) (u,¥1 oLl ) GND Coylally (s gual
O . (25.31) black | Lol ¢yl pud g giga,¥)
s guall pidl sgal ! (..\....4?) Anode Jiogi ‘é <
P i511 11 (<3 ,J1) Digital ca kL, (LED)
DIGIT.;L;PWN:-v} a1 o()-‘”y‘) green | il Q8! 3y siaga Yl

mm ARDUINO PHPIST (PP
sguall il sl ! Juogs 12,12 U< sguall addl 3galdl oasgiw @ Baslgll ANl 2 el ya

Lgita U G Bl (15200 3L <135 52 10

A8, el ‘ C++

int counter;

int counter2;
void setup() {
pinMode(11, OUTPUT);
}
void loop() {
for (counter = 0; counter < 5; ++counter) {
digitalwrite(11, HIGH); 7
delay(1000); // Wait for 1000 millisecond(s)
digitalWrite(11, LOW);
delay(1000); // Wait for 1000 millisecond(s)
}
for (counter2 = 0; counter2 < 10; ++counter2) f{

setpin 11 » digitalWrite(11, HIGH);

digitalWrite(11, LOW);

J.

delay(200); // Wait for 200 millisecond(s)
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Passive Infrared Sensors (PIR) Alarm Example
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17 (<3 1) Digital s ylall, (sl pitie
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R orange (Ul LI cllodl (gl g
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TX HEN i
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518 S5 i

S93)¥ Ae
forever ols 13 Les maoliydl Gamiiw
L35I8 o a8l a3 (PIR) i
s i dal St sie g gy Jlee 2
repeat o times eguanll a il 3l 3L s yusa Lo

read digital pin 10 =
setpin 11+« o HIGH »

wait @ secs -

setpin 11+ f{o

C++

int counter;

void setup(

loop()(;u_J cugl ¥y dglalJi

if (digitatRead(io) == biaw 1 . O 1 | 1 &

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

digitalWrite(11, HIGH);
delay(300); // Wait for 300 millisecond(s)
digitalWrite(11, LOW);
delay(300); // Wait for 300 millisecond(s)
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.(DCmotor) yeiwe jLs &I s ©

(TMP36) 3l ot | & 53 padicicus

23).3‘..\." o Laaf
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‘ O . (-Y)red 1l Gl o6 22
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, sy palSIT (Vout) sgadl 50 2,k Jrogi @3 <
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O (F22Y1) green Ml Ll o) iz
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(oo ¥1 2, lat1) GND Caylally 550 youdl 2y paiiieucs
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(it 5L01) DC o yoms (o 1 b ylall Juumosi @5 <
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O8] il g siian Y1 2 11 (3 ,01) Digital ca ,Latly
O (V) red 1t ettt
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18 S elid

forever

set temperature * to readanalogpin AQ =

print to serial monitor  temperature with * newline

temperature 2w a then

setpin 11 * to HIGH =

ET o secs w

setpin 11 + '

$93)¥ 1 Ava
temperature @l 15 gzl 5l it
gl 2 AD g bl b, Lally dlungs @iy
Lo . Aagmel| 221 550 3o By Juomad gisg 5!
Sl temperature 3,1 ;) sy i Joay
2L i Sl B (Aagie Ay 27 Al
A5t et L oy ows ot

C++

pinMode(A

pinMode(11,. OUTPUT) N
ey cugl
void loop() h] LJ | LJ I .

temperature = analogRead(A0);

Serial.println(temperature);

if (temperature >= 27) {
digitalWrite(11, HIGH);

delay(2000); // Wait for 2000 millisecond(s)

digitalwrite(11, LOW);
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slelye pa MaeLia g i b0 5Ll float wlbsly ¢ 93 (4o s e (ndacw g i CH Aaly als CoS) o
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SAd Y A 5t Oledaidt 2 (logical error) alaie Uas g (Syntax error) sucld Uas (e ol e

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

digitalWrite(11, HIGH);

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

digitalwrite(11, LOW);

// Wait for 1000 millisecond(s)
delay("1000" )3

delay(1000); sl las Galaie o

3 for (counter = 0; counter < 5; ++COU nter)
instead of ~ instead of

for (counter = 0; counter < 5; --counter)
i mny . ? ’
de"a‘;’( 1000 ): A forever logp. will occur.

void loop() {

temperature = digitalRead(A0Q);
Serial.println(temperature);
if (temperature >= 270) {
digitalwrite(11, 1);
// Wait for 2000 millisecond(s)
delay(2000);
digitalwrite(11, 0);
}

‘5Ac@ii;$ ik Uas
digitalWrite(11, HIGH); temperature
digitalWrite(11, LOW); 7 =analogRead(A0);
instead of digitalWrite(11, 1);

instead of temperature = digitalRead(A0);
digitalWrite(11, 0); P g (AO)

It will read false values.
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Include the Libraries &LASE (pneusl

Crasiad 1 Tl A lomy cile (O Al Lgalaia Ama g S B alaimiwy csing s,V @Sod By (e 1oy
098 IS Baalinll gl ¢y sontall LS o2a 5355 Al 1S, <05 350 2 Aoma ] 0 2 Lgiloke

Gt 2 S o 3 Bl BIS Y bt

#include <library name>

Ll

e
#include <Adafruit LiquidCrystal.h>
-

U 2l

#include <Keypad.h>

o pomald Apcuilly

#tinclude <Servo.h>

hulul.online

Create the Objects OLGISSY ¢ LLY
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86


https://hulul.online/

VB &yl (SIS

158 yan £ yomall 05U LY

Servo servo;

Zt_ﬂ.: )_J_ﬁaj LC)_;ﬁ\S_H tj_} (JJ‘; "SerVO" a_”A ﬁ_:u:!
Liag gali ! :97".\.,\.:&"“1‘ laall SIS Al "servo®
gl e Mslas gl Aalsf N pLuss Y

(218,858 (SIS) 98 paw i yme 12.21 S

LCD aala GySls

PED 2: LI . Loy

*EesERRRRERRRRE TS

Adafruit_LiquidCrystal 1lcd(0);

g9 O 038 3o > aY1 i alusiwl ol iSe
o, Y1 (ylede 5 sa3g4Adafruit_LiquidCrystal
ol oS (Lol 531 0 5m9) by oLl 51zl

= 2

A | i

(518,55 518 ) LD s ls :2.22 JSi

%Ct}_’i}_w .o.)‘..\_c:ﬁ Aomaydl ynay UJ‘;@BLA.U EEN| ujls Lugiy ;LL.'LE\__\.\.@LCu:-J
ilall ds gl 2 5aga 4l 3oacYl g Bgaall sue wusd Il Aol
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const byte numRows 4; // number of rows on the keypad

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

A o iy "const byte” g4l (pe (NUMROWS) Cagaaltsue Lin S e
-(nUMCols) suae¥isue le 4313 il Gulalyyg CSLill 2yl 2,23 S

(51,535 38)
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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] =
{
{1, '2', '3', 'A'},
{'4', '5', '6', 'B'},
{'7', '8, '9yietly
{'+', 'e', '#', 'D'}
b

r=olall ausdy NI PP ywecy u_‘é.u_dt numCols s NUMROWS al.zl keymap dasdmns Lmu_u:;u
e S il Aol e 3ga ol

Aol b (re iy aluall ol iSargigs W1 bl 4ol malall Asghe¥lal slae] I el ae zlimt
Hoyte 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

AWl asla Loy yiagtg Woia e ol Gub gaKeypad (SIS wasi® 5, a N selasdl fias

// initializes an instance of the Keypad class

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

degazma (pe 3ylue gagcoldl 1aB 59 50 AalS (1 35T agdy password Ml,.).._;:m_b.)f@ lae¥ mall o JleSiny
A Jslay 3,231 ¢

char password[4];
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i Setup () &t duee )l clagland]

void setup()

{

//servo setup

servo.attach(11);

servo.write(0);

//lcd setup and password set
lcd.begin(16, 2);

lcd.setCursor(0, 0);

lcd.print("Set 4 character");

lcd.setCursor(0, 1);

!

lcd.print("password:");

for(int i = 0; i < 4; i++) {

password[i] = keypad.waitForKey();

J

setup () Aty 2y dma, 0 cpar,a Y 5 jald
Cr Q55 yg e Al pomy 0 fOr 51 <5 5
2 mslall gl e s LeiSy ol 4
padis (olily alall .password[4] i

il s o Aaa Al

ol keypad.waitForKey()EEa{RuipPSuvism —u
433 e dadall @5 i) Fluaedl e B et
(Lyrel! AakS) password dagams B

Break down the Code zels o0t Lz
81 a0 slae W el 9SG Al WUl 2a 2
2 @Sl By 0L oY1 Gyl 2 Uil LS
aieda 3o saslys pasetup() atls 245 ¢bgayY!
-8 paieun 3 )gm 100D () s 2iais @ 05 ¢ Lglia i

el ol Cags ()91 Lige s

1o LS Servo 4 ¢ye servo alls ﬁ,\':_uﬁ

P )
gE PRS- RIservo.attach(11)
.11 (5,31 Servo

(i - . TR |
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:ALIS Adafruit_LiquidCrystal
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(LCD 3 sladh ¢aly Gl
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oo A s il . LCD 20Sas Bunls

EEEN ST N e Y sue a9 .cOls @
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ldne | oy Sdia . 16x220 13 el LCD &iila oY,
u3_§3 U_YL"J\_\j I’OWZZj col=16 QUQZH@J\ a3

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

o 2L Al )

an . i )
RS- INEIRER | cd . setCursor(col, row ) EEIEe:s

33 ."Set 4 character" 3,L.c s ,e Jo¥ caall 3

Sl 3 ps AN et wl @5 (1991 B5Luall o nje J 20
L
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void loop()

{

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

lcd.print("Enter password:");

bool correctP

char buttonPress

// this code che

// e.g. it wi of the

for (int i = 0; 1 < 4;

delay(1000);

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

if (correctPass) {

digit

password and so on

e aeddy CIGLY dgla]l

lcd.printJELttJnLrereth I . () r] | I r] EE

// clear the lcd screen

lcd.clear();

90
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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!");

Break this Code down zel 01 alay)

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

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

char buttonPressed;

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

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

buttonPressed = keypad.waitForKey();

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

}

lcd.setCursor(i, 1);

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

|

|

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

}
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// C++ code

//

#include <Adafruit_LiquidCrystal.h>
#include <Keypad.h>

#include <Servo.h>

Adafruit_LiquidCrystal 1cd(0);

Servo servo;

4; //number of rows on the keypad

const byte numRows

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,

// lcd print 1
lcd.setCursor(0, _
led.print("set 4 character™);
// led print 2 "
lcd.setCursor(

lcd.print("password:");

// gets and

for(int i =

} U agly dglaJi

hulul.online

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 {

// this code will be executed if the password is wrong
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// clear the lcd screen

lcd.clear();

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

// print the message

lcd.print("Wrong password!");

}
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Programming the Arduino g'c 9 ,¥1 dsve y
393,31 o Jlamil 3L53 slae Y Arduino IDE Jee 3% IO 4w StandardFirmata JeSgig,m Jrems Towiw
Python (gl Aome ) Al 4w again 01 el 1l

.(pip) a3l a5l allal g3 (4a paho.mqtt.client Lo o oy By PyCharm x|
A ¥l Sy o llae _x.l::;% (Terminal) a.e ylatl dga |41l =zl (PyCharm 2

pip install paho.mqgtt.client

e};,n S ptiaals @3 @ omapull labada ol 2 o5 .mqtt_arduino.py @b s Ol ale s Linl 03
| |

el i Gl il 30 4day olshs < Lis) -datetime o

bl @Sl (time o

JSON &l&lS va Joall ;json o

Firmata JoSsig s I35 (e gi93,¥ d g s Lol gall :pyfirmata e
MQTT :lawg pn Joolgill s Mae < L23| :paho.mqtt.client ¢

from datetime import datetime
import time

import json

import pyfirmata

import paho.mqgtt.client as mq

-CLIENT_ID Jrasdl| whesl (ysSimss it git) MQTT Jrpand | Lgalluimienl @iotes S0 2l ol it il
N TOPIC ;o g dy JoaTiww 28 EMQX 0,853 (6331 aladl dawusll yl5-ic 52 MQTT_BROKER L]
Lalidg - daeusls L3 ol 0¥ asladl Saia 3| PORT iy« Jroaall s )3 s 6201 5iasll ol

Laa elaa Y mllas 15 2 55La) yuaneS astwrs 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
FLAG_CONNECTED = False # Connection flag
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MQTT daiw g Jlai ¥l O pdio :3.3 J g

Sy
MQTT Juee ol CLIENT__ID
Cugicd | MATT dareus ol g MQTT__BROKER
Jeandl 48 8 ilian 3 gyl TOPIC
s JLai¥I 31, aslidl e PORT
Ll JLail ¢ye 32 3L i FLAG__CONNECTED

k55_| RN (Flrmata) djjyj).» ‘a‘mbj_‘_v“j))‘ﬁb JL‘@Y‘ g L@.m.g.nu_db ‘4_.JL.J| ).Ia_a.u}“ gaaa‘
uLﬁLu.“ ‘_,lcd}‘a.‘zu u\.n._\:u.ml‘ MLAY‘ J.i.ul.l.uuﬂj o;LAY| ).u.u.um An sl d‘).fa‘z"

board = pyfirmata.Arduino('COM&") # 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‘J LA}Lo(u a3 daleadl 4_)_9\; cals ‘A‘ La .s..\_'a-_‘ gﬁ_wjj.bj can fU" 4_de| ;Ln.uYL LJLJ‘ ‘—"J—‘-’-‘“
RISIL gl b mlasnaNE o > s gl ;!.mJuj 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 Gl Al Al 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_full = False # Clear the can
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ool e eLasls Yol g Aggladl aluimiad @ a5l aeds Jpaald s Sl 2l 10l eLasls o3
garbage_drops ytimestamp =iLastl Dictionary (ugeld 0,518« Lisly gl Jue it timestamp
"waste/drops" d,Lﬁ\ g—50 A 0 )25 @5 JSON SIS I (ugalatl foa gty agin . .can_full

sdeesdl UM (e

def publish_message():

global garbage_drops # Access garbage_drops variable
oLy Beads £ LS|

global can_full # Access can_full variable 3l bl s

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

"timestamp": timestam
P P asals (3lS oLl

"garbage_drops": garbage_drops, JLe,¥ JSON
"can_full": can_full L‘ REA YW
}
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)

o Js> Terminala_s Lal g | ot ‘_,J} ST ALy gl s A b as Yl c-““ adls Laol
ol a1 ey 2101 o0 day 0 a it sl il Silagng o AITAT lagy - alai of Jedally JLas!
.paho.matt.clientaise o 845 o2 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!") IS (e dlley] @y el 10

else: Jlai¥l Ul jghh g paho aasa

print("Failed to connect to MQTT Broker!")
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35S 301 A1l ON_connect elus Y alles dayyg MQTT Jae Liagis grali ! s il 6 3ol 2 agns
sl paungll 2 128Ny ool | MQTT diuags JLsi¥l <5 coSlel

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

Aliaa EL.JL’..M@‘O.ZOOOAJBT light_value a2 <ilS 15] el puld i M1 51,830 e Lasl @3

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

tilt_value = tilt_sensor_pin.read()

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

n

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

garbage_ drops +=.1

# If there is a tilt and the can is full

# publish a message and reset the can @bl j20 o e ad) @i
Aalaal Aol Sl Lastia

oo Leie sl @y )

il 3l Cag L

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

publish_message()
reset_can()
publish_message()

time.sleep(1)
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Complete Code 1gdt alSiny zaly -0

from datetime import datetime
import time

import json

import pyfirmata

import paho.mgtt.client as mq

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

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

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

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

it.start() # Connect to board

# Selecting the sensor pins
light_sensor_pin = board.get_pin('a:0:1i")

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
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def

def

publish_message():
global garbage_drops # Access garbage_drops variable

global can_full # Access can_full variable

# Create a custom format for the timestamp

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

# Creating the dictionary object

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

}

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

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

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

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

on_connect(client, userdata, flags, rc):

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

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

else:

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

print("Light levels : " + str!light_valuegg

print("Tilt levels : " + stritilt value;i

# If there is a , add 1 to the count

if (tilt rue):

a tilt

ﬁ(f%?EEZ:!égleféjfGSQEIrfS

que'.on

publish_message()

reset_can()
publish_message()

time.sleep(1)

126
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JSON Sbila ale o LG

JS sl matt_receiver.py mali ydl asdiwg (A2 la Aagans dla il JSON clily cals s Laik agiiw
152w «J2a JSON Cals data_analysis.py cale midew @3 cdagially JSON 5188 s3lail @y i
ULl il llans aging AasLeall JSON gins cilygizma

Jan 132yl aagaintl LIS 2l <5 .data.json @uwl pelal atulee 2 1y Lile & 231 o5 PyCharm pal
dagantly sLadll ol st JSON LIS matt_receiver.py L;;C_u .olLial g0 9o LS Calll 12
4l o5 data.json calll dads! .olisl &g all

[]

AL @ sl oyl @3 (oamapadl pladll dolus 2 ‘mqtt_receiver.py @ub wus (sl cale s LaSL @2
b1 ka0 Giey Laslls & 55 -datetime o

JSON ©L5IS »s Jalaill sjson o

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

el cluls e 3aga gl culalll ae Jolazlt :0S @

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

from os import.-path

JSON wbily cale pa Je laiw 341 data_file_objects y data_file aslul ol ,aall o Laals @2

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 gLl ye ST
el alilud! Cale
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FLAG_CONNECTED «daguusly JLai W ol 55831 a sl 2 3 PORT . Jrandl 4 o s (52101 g 5ol
LY Sl an W 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! JShi ) cya calaglatl oy 35 Nﬁﬁm cHlgreports messages_stack Lkl il yuasll 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 duaylatl aga o3l MSTs Al plas Sl g B ol sl e llas @l oLl @
CJJ;>¥‘GJLUQ&JLﬂ‘olAuhg)JL@JJﬁﬁLw‘thfa%Jatgé‘Chu;&m3ErbaJLﬂ‘ChU4+m3.iAALCrAkauJb
paho.matt.client 2l 0,545 2 Cowslid

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

global FLAG_CONNECTED # Access the FLAG_CONNECTED variable

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

else:

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

daza s bl £ Lz

if payload_object["can_filled"] == True:

generate_report()

dons O 128 5l el - (4
o0 il pesnt MQTT s
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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 = tack[0 .. .

irst_msg = messages_stack[0] ?| ;| .

last_msg = messages_stack[len(messages_stack) - 1] 8 u3ly oY il 11
gl 5 Lot

# 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")

loe plusiil @i
garbage_drops = last_msg["garbage drops"] lezt a3 o lladl
el 3,8

# Calculating the time_to_fill by comparing the timestamps
# of the first and last fillings
time_delta = last_timestamp - first_ timestamp
timep 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 write the data_file_objects array to the data file

Sbigizma Gouss
data_file_objects.append(report) abldl dagains
with open(data_file, 'w') as file: L‘ cbiledl calag

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 = []

unc Liaghs gl at gomtan o i 5 50 oea S LN SIS S e e il e B I 1 2. 5
ItV ag 3 @ ¥ io3kel 358511 S50 on_message yon_connect &l elalles day 55 . MQTT
Baylgd) S5l il thlauY‘j Sue=ll t}‘aji‘ 2 M ,1iaNy MQTT dougo

# Check if the data file exists »—(‘;Lb_ﬁgl_.@dal_‘.l_gl_makjoﬁ ﬁhl)

if path.isfile(data_file) is False:

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

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

client.on_connect = on_connect Bind the on_connect event handler

client.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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Complete Code 1gdt alSiny zaly -0

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

from os import path

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

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

# Variables to setup MQTT client

CLIENT_ID = "RECEIVER_01" # ID of the client
MQTT_BROKER = "broker.emgx.io" # Address of the broker
TOPIC = "waste/drops" # Topic to subscribe to
PORT = 1883 # Default server port
FLAG_CONNECTED

False # Connection flag

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

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

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

global FLAG_CONNECTED | # Access the FLAG_CONNECTED variable

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

else:

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

def on_message(client, userdata, msg):

global messages_stack # Access the messages_stack variable
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# 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()
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 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
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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

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

# The data that will be wused; extracted from the JSON dataset

data = pd.read_json("U3_ L3 DATA.json','records',convert dates=["timestamp'])

data.describe().round(0)

id garbage_drops time_to_fill

count 500 50.0 50.0
mean 24.0 540 152.0
std 15.0 30.0 100.0
min 0.0 20 50
25% 12.0 30.0 60.0
50% 24.0 55.0 147.0
75% 37.0 78.0 235.0
max 49.0 100.0 376.0

bl cang:3.23 I
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# Create histograms for the data using 8 groupings
hist = data.hist(['garbage_drops'],figsize=(10,6),bins=8)
hist = data.hist(['time_to_fill'],figsize=(10,6),bins=8)

garbage_drops

time_to_fill

L. 100

Lkl cllalaxdl :3.24 Jes

5,28 JS 2 time_to_fill y garbage_drops = ,s! stem plots gg3 (-« ug.]c.lc.‘z); sLail eIy sy agdiw

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

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

# Monday = 0, Sunday = 6

data.groupby(data["timestamp"].dt.day_of_week)["garbage_drops"].mean().
plot(kind="bar', rot=0, ax=ax2);
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import time u‘-““—ﬂ)@-‘ﬁ-'mumythm;\_mb oY ‘aj.d.l_u.t

while node.loop(): ?JJL““l‘uP=€rJ‘cbmi‘ °44ﬂ‘c42‘—BLLJL
node.print("hello") ’?Ql‘sﬁA
time.sleep(1)

node.print("world")

time.sleep(1)
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import time

while node.loop() :
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import time

import random
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while node.loop():

fire = random.randint(l, 6)
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.Lgt 3 5L =1l (proxy node)

4Lw)l‘4JLwJJ‘u§£Lmﬁ SE}LMJ‘LﬁjaﬁLAS‘J‘ J{)ﬂz5uau:JAC5A§L04ou‘;%};ACLQ)i*uUjF&&LLMﬂ‘;Q};ALﬂ
&\})‘ L. id () il s gy tUa.n_” uJLdLoja.J._a.'_” g_éo).ut&l_s.)‘ S { 3 &Uaﬁﬁ_d;):.) "FIRE IN SECTOR 5"

M‘MMJJLAJAJJML)‘ML)AJ&)_'UJ‘"@ ";4_7_';,\_,..\.‘“0_".)5&_".)_;1‘

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

MLU..JJ‘ O 989 ¢ «dada ‘.\_&‘3 Ua.gu.@ il ‘a send() adls ‘Q‘ML’ Lg.‘a.a_dn_»\_o\_n.d‘ JLw)‘ J_‘u.UuS.tu
Lgallay J:J.s ..\..a.d\ bm}u_n 4_c.u ﬁ}.cu sl

node.send(message)
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Uil 2 5y gy Mo (6N 2 (ye @By ol Lintls 2) il e um s sue (6 B815atl alB 31 i gn A0l e 13)
Lol pgudae i gl aal 518 313 i e L Al Ly 3038l e opaig

else:

node.print("")

LTS 3amt s Bl 3Ll 2l s V1 2505 e IS Lanl i1y (A5 e B gia 5,040 Bodall (S ates calundl 2.
Ao 150l dazd g Bade 1310e] 535 LeiSlg crandint () adls Jie feas L33 uniform () 2ol NRESTHR
9‘33 4—1u3_1 clegydia %ujs_u.” 38 Cj‘)li_w

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

(Edge.Py) Algd! o2va 501 akadty

import time

import random

while node.loop():

fire = random.randint(1, 6)

if fire == 1t
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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asagll sEals Ll eyl pdadll ga il

Gzl oy eIy Lgiel 53 o Loy Gl (buffer) cagti etz Lei 3o e el 3all Jhaia) e
3511 ()3l @ pla sl S - (§010 ud ) oo (o ST died 0095 O ommy i Al adl 2 3301 0 el e (10
. bufferSize () Wl dla il

import time

while node.loop():

if node.bufferSize() > 0:

)_n.ul‘ MLu)nB_Lg.uJ.z.sp_u ;4.“_“).” 35l 58 Uy read() il ‘a‘.\:u.ub W' uLiLu.” o;bﬁ;Ué deay ;LS.M
Lu.u).” ‘qs_w_d‘ ol (.7'” MLM)J‘ Ao gi Al Lg.ﬁ‘ ?4‘941 "FORWARDING..." 4.“_“1) A_CLJAJ LA.»‘ o..\_a.d‘ ﬁj""

message = node.read()

node.print(" FORWARDING.." )

ﬁu&._wu w,ﬂ ‘«S:_Au_\_sﬁ‘_,nf_._mz@,zn Ul M Yl @i (sl maliydl 2 Jlatl 4o LaS
Mgﬁuﬂaqad‘ub4AuAJ¢ﬁLa|d&m@)ﬁYlﬁjhugu ML{A|ULJkJ‘uU¢awa)“oAA2§ .send () ylu
;.U.\u_ny..)_’us.n.\d_o MLM).HU_.?).LM.sum«_ou_;ujambomubuuﬂiu}gbh (Node ID)
"23\ i, pS:_;L\a..\a.ﬁuLm\‘u‘:uuL.ﬁJ\ lt2 . (Ja.a&a._\.s‘jo_\.a.ﬁd‘ d_u).u_gi)d\_u)}!l m;la.luj&u\

1 Uglas Cafas Lgl 05 Ll

node.send(message, 1)

u:_,\.a_a_” oL 435_Jal| W}J‘ sULu)J‘ o;‘).aj Lnﬁls Lﬁnj ﬁ..\m.uul‘ C_Ai o.,\:.b 4_uL' sl o..\.a.d‘ us_uu d}_ﬁu D gy
tj\ﬂua_vdml_da.' ;.UJJ MLM)J‘ Gumo.,\.a.:_” ‘Q}d.uﬁ.!

time.sleep(1)

node.print("")

‘,_\LBJJ_BHL@:L;@LM‘(B_QEU‘Q_A&LAO_A;}A})‘LZW@}B};&B@‘Q}M&A}{J‘&E&‘M
obiledl oy, 580 Lgaab Ul 2 3 L Y

time.sleep(0.01)
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(Proxy.Py) Algd! (oova o aladty

import time

while node.loop():

if node.bufferSize() > 0:

message = node.read()

node.print("FORWARDING..") 2 2 Jelas
sasend() als
node.send(message, 1) N
odac (9 yas (4.5)
time.sleep(1) .65213!3J>3

node.print("")

time.sleep(0.01)

AL 1 T g B3l &3l G nrlB g gl s iall el o A LS55 @Snill 3ol oma ol bl oLy
.(edge node) a1 sémt,,yi\gh;ﬁip:@\ ULyl yudi o degudal | 35100 uugogymm

import time

while node.loop():

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

node.print(message)

L5l L plas o8 43,01 020 0yl Bk (S0« @Smill By (o8etten s auugll A58 2 Erton LeS g D tay
gt Sl e i Gl A all (i 3 e 3180 (s alint| 2

time.sleep(2)

node.print("")

time.sleep(0.01)
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(Controller.Py) algdt oome yd) akadt

import time

while node.loop():

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

node.print("")

time.sleep(0.0
|

el Leisay 3,a 14,16 (s
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Llasly @@y cllae ol Aymma ! elolall Aagds g e cidfas o) asy oY
Sl 5oy e (e ety el pull s Lasy

/A CupCarbon IoT 5.0 [C:\CupCarbon Projects\Fire Surv ; | aladlf ¢ LEAY

Project Edit Add Display Selection  Solver

.@@ | \ .mﬂ [. O ¥ day 52 05l e daisl <

folall Jastl 2 3 I (sl palgl ST <
» Network information 1 e t)LaJ Jax~il 2 1’5"‘)“" Ol alygl a8
» Devices & Objects File name Jas 2 (@Sl 34> ) controller S| <
» Device Parameters O .(ul @)
2 Racko Pars O . (Lis) Save Lle daiissl <
» Marker Parameters .
o‘:,.aaﬁ‘mbl)mﬁ.\ﬂbéh| <

{7 Python Editor

File name

Script List

import time
while node.loop():

ik

“eg4=cygl J dglaJi

hulul.online

@

eyl phaill 5Ll 1417 JS
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1l ZlHaN

O ol e dail <
(2 % («;;L»Li\) Parameters dils 2 (Hlgt! Q)LALL/:) Device Parameters cugd dade e dazosl <
© (e 1l ozl Cale) Script file Bgaiio e daiasl <

2 el padll 2150 pred! e sgasll 531 e daiislg controller.py cabe jusl c@luid] A5 e,c <
[ 4 JPRPHA]]

O .(=15Y Ly ,5) Toolbar ;e (g9al! dass ) Save Project le dass| <

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

Project Edit Add Display Selection Solver Simulation Map Personal Help

[ o (] [ | JCNES (&) Ele)] =]

Seript file
GPS file

Natural Evt file

| 46.73807244165039
| 24.77442201840899

Elevaticn 0.0

Sensor Radius
Energy max
Sensing Cons
UARTORate |

Drift (sigma)

Sensing Unit
Coverage

Direction

I

5

o
oL

[\

37
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ceil oWl day y i cya (sl e yi) 518 s Juaiia)

ole Uzl 2 351 o Jards a5 by e als] ol adye clal il |5 1n il dasy
MY e 351 5o Lgd Jaiin ¥ b il La jui (e 538T a1 YT e 35t
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.proxy.py s edge.py s
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.Galed ! (ye 58T GBSl at | Grgus Jletia13sL 31 (CUupCarbon)

ol p Jooas o8 . el s JLaIWl sl 3 aiatias 2 (latency) ey sl o1 230 13 °
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g g9 pin Ll T

P £ 9 plie o LLSY

O . (=195Y Ly ,5) Toolbar e (g ¢3a) New Project e dass| <

File name i~ 2_"Storage Product Marking" oS! (g g aull dadt oo 3 g ggll ju5l <
O . (1i>) Save Lle daioly @« (call) @)

‘J_Z- CupCarbon IoT 5.0

Project Edit Add Display Selection Solver Simulation Map Personal Help

!-élllui][u}l!ﬂl mEE *Bu eeoe: e

information

» Devices & Objects

» Device Parameters

» Radio Parameters

» Marker Parameters

» Simulation Paramete

New CupCarbon Project X

“ « 4 [ | > ThisPC » Local Disk (C:)
Organize « Mew fold Bz v o

Type

File folder

# Quick access

(3 This PC

T cyy agll dglnJi

Save as type: | CupCarbon (*.*)

File name: | Storage Product Marking Q e

A Hide Folders | save ][ Cancel

g pgpdie cLad) 1421 <
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Creating a Predetermined Route L’f:,sl.w NV huee ¢ L2
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daially canliall dag ¥ cladall cpe 2adle JS Gle dadatly Hlaad! LI esbedall (pe a3l cacsl <
O o4 (el z'»3!) Insert Markers 1o

O (i) Save Lle daris| <

Project Edit Add Display Selection Solver Simulation Map Persona Help

AlF B BB & & BN @@@@@@g

| AN B S © @ @ (o >

* Metweork information

» Davices & Objects

* Davice Paramaters
» Radio Paramaters
¥ Marker Paramaters

g

Raoute from markers Ingert Markcers _J =~
—_ / \
-] J A | A [}
Load Buildings B /
/ Y,
-~
. \"
| ” 4 o
File Mame routel.gps / \ i
» \
Y -
Tie Route name LAl — %
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1 L | BN o
From City one r X
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To City two I N\ l
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L " =~
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A . [} o
)
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ke sove # Delere ol id
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r
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Route List Ll -
. A -
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L] \ /
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2=~ i
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[ Hide all rautes
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Adding the Inspector Vehicle Node (f.lait 4S yo 5450 AaLS)
‘BUAJ BAl:t)'.) L;;‘ {;}Zlm L:'u\_m 43;1_&4“ k;g._\ﬂ)l_ul‘ d}!aulcai')_'iﬁ 3._\.3.2 Z\.Ia_u\}. u_'h,n.la:d‘ 3_35).4 Z\Sl_'anﬁ:a_u
o) Alazme 3L 1 Jgemsl! LgiSias s (Al a1 3,50 001) 3uzall eyl

¢ i) A8 pe 5AGe ABLDY

O oY1 da sz e (Lea¥ e, 5032 ) 10T Node le daias! <
O 5ozl 3l a0 e daisl <

© . (ULl day ) State bar (e (JSI) All Lle dazsl <

<

eblall ds gl 2 Esc Lle daiisl

ez 33 530 30 e e g Los 0 -+ IR oy 5501 e dainly 3l Lo dainl <

O . (=sles) parameter 13152 (3lgadl cidales) Device Parameters cusll dadke e daisl <

© .GPS Cils (e e 3925l gl Lo dnis) <

0 5.5 2 LulEindomaiessstivsipledsosigroutelgps sl a1l &l ;s <

Project Edit Add Di Selection  Solver Simulation Map Personal Help

|#£ CupCarbon loT 5.0 [C:\Obon Projects\Storage Product Marking]

i) (w/(A) (B)(E (A& n e @ o e® o< Ll BE=Z0EE B I
e - —= R - ——— — - _ —— = = - = — - — - -
b Devices & Objects 1

¥ Device Parameners Jl > s \

Scripz file o ]E \ b

GPS e Q LY
L

Natural Evt file
| w h i A

. | route1.gps ([ »

4 % 3
Lenginude ag7302a4732006016 (" > \. w £ 3 B b
=t & —~ o

Latitude 24.7T1460506263886 L L S b -
Elevation 0.0 : 4 ] \ !
Radius 00 > .',_
Sensor Radivs 400 > .'.
Enargy max 191600 »
Sensing Cons 1.0 L4 L 1071 0]
UART D/Rate 9600 - »
Drift (sigma) 3.08-5 > 6
Sensing Unit
Coverage 0.0 ]
Direction 0.0 >

» Radio Parameters

» Marker Parameters

¥ Simulation Parameters e

4 > - L ) @ Connections Nodes Radics Sensors All Details | | Distances | | Links | | Node Arrows I.\_JM” S fogaon

Dlews cL23:4.23 K8
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Adding Container Nodes duglxf| dde dals)|
gl S 3l azal) Balis¥ (¥ 3yl ol

Aaglat! dde ABLSY

O oY da i e (Lea¥l o500 5032 ) 10T Node e daias! <

M%‘,Lﬂu‘yg}u\eﬁi7@ﬁj1@#|@m1 <
O .2V Ll sl e Buslg Aede Lgie JS ad caal

© UL b5 e () All Lle dnisl <
eilall ds gl 2 ESC ) e dadinl <

£ CupCarbon 10T 5.0 [C:ACupCarbon Projects)

- o x
Project Edit Add Display Seiection

L) e e (] %@ () €TWN @19 ® 9/ [5-] 11T [ P (@)@ »

» Metwork infarmation

» Devices & Objects
’mw
» Radio Parameters

P — -
¥ Marker Parameters

» Simulstion Parameters.
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)
%

| @S | @ )

Auslodl e cLas| 14.24 s 180
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Adding Charging Stations (ywid| Olkasme d8LS)
Sllasms pae Blok agiiu Lein s kel cllaty Loa ool 2 LS > IO 83Ul 5aai] 38 e cllgius
SEN L [BPR 0 (VS PN RESTRPCISSUS (VPP PIRE-1 P PROIA b+ P IJN ( PO R U PB4 |

s oot | Srllast Jold) A8y
(1 N day i) Toolbar ;ye (Jgeset! cailgll) Mobile e dazsl <
O 15 1 e LogiSias cuny sheadl Jolo ol ¢yBuda caialy (g ,H) Map e daiisl <

eilall As 12 EsC ) e dadisl <

{4 CupCarbon loT 5.0 [C:\CupCarbon Projects\St

— m] *
Project Edit Add Display  Selection
(e ) [ | (e (8] | () ] (] (T (@@ @@ »
» MNetwork information
“P D.U'_W&m y
> Duscepaametes

P Radio Parameters

» Marker Parameters

¥ Simulstion Parameters

\\-‘. -

%
e
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Creating the Scripts A oxe .01 abolat ¢ LLS|
Lf,}-ﬂj-d‘ a_'gn)_yu;b ‘Q'L'J‘H Qlﬁj\_‘»ﬂ a_'an).yb_n ‘:.\_‘ L@.Amg:d‘ %@A}_J‘tlam‘ MEUJLBJLJU‘&“?EIM
4y laie (98 alyglad| (e cpealizll

a3 Ll Juaill libee (pe degulan pagani 6l A113Y suGall e 5o mi Ao Lo g (e )OI 2SH d3Lisls Tl

import time

node.print("")

Send()ﬂb‘:‘mb .J.:Jju‘.9_Ja_aﬂJ}‘ju@duﬂu&amdﬂbulﬁ}mﬂuujm(;u@w
Ll Al gy Legiy Jeondl) @iy ilaslall (po 0y Jlass] elile ooy @+ e 30

while node.loop():

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

ol s g 2" s g1 s ety T ks 80 " 1Mol it vl il 2 gL o
((dazis ¥) "DO NOT PICK! 5f (da)) "PICK" 3oyl (alll Agslondl sdiies By LV @y Wl Cmmy

Bty Rl 5ol (i @8

message = node.read()

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

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)
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(consumples.py) Algd! 2va 501 akasty

import time

node.print("")

while node.loop():

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

message = node.read()

if message == "1":
. N
node.print("PICK")
elif message == "2":
node.print("DO NOT PICK") ALLAN 3151 Zeam | Fin | (s DS Y1 g
28 (e 1 il g8 LW AL sho lgklg alilt
time.sleep(1) i oY1 Al gl 319tL ol T e o adaat
1 (alill 2L13) ""CONSUMABLES (yo ail!
(4o ¥ 4L 4k ) "NONCONSUMABLES"
(nonconsumables:py) 3 lgd! (ova -0t akadts
import time
node.print("") 2

while node.loop()):

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

message = node.read()

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

elif message == "2":

node.print("DO NOT PICK")

time.sleep(1)
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4.!\;@‘,_@9‘2\ At L,JLL_,JL,..M LA‘}.:.;MJA_.«.‘AG_» Lbattery setEMax() w.m ‘a|_s_¢=._ul_} 4.$Ua 5u>9100
.battery.init()

import time

node.battery.setEMax(100.0)

node.battery.init()

battery.consume (1.0) &1l a3 31 Lely 25U (ya A ettt
B30cma At 5yt JSI A8l 3 a9 M) sl

while node.loop():

node.battery.consume(1.0)

e g disSensorDetecting () 4!l ‘a..\:r_c.u.n‘ msji!dua., .B_oépjﬁumamé‘w\s ] LAAJLJ.CSY

if node.isSensorDetecting():

node.battery.init()

U—")" U'” il d_laﬂ ‘Q.u_au Spllt() 4_”.5 ‘a‘._\m_u\_‘ V)_o .recvMsg nﬂ_quU o;‘)_aﬂ )_n_a_mu_')m 4_v‘..,\_d|
daganll L).Au_'jy‘ sl .9_44‘ u.u_v [aay.splitMsg Vu.uL» dogane IS4 Lle LMLA FPWES N (P DAL La_"bj
gl d)_’.m splitMsg [1] 2ol sl daaiss Laio (s glod! culygiomas dolanis ¥l (@ splitMsg [0]

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

splitMsg = recvMsg.split()

Je bl dgls A send() adls ala wlgy "1" ol Jwwyid M"CONSUMABLES" (gul! b oIS 1]
R Al 22" (il L] whees "NONCONSUMABLES" (gt (i S 13] Lol cLgh pa al aisals
o e 3L e ol Lgidemy Buglodl ua2 (pe ,3T Bylominn] Budiod ] 7o LY 1200 1l 200 3.8
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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)

import time

node.battery. setEMax(100:0)

node.battery.ini

while node.loop():

node.batter

if node.isSens

node. batte@“(u CJ (JI CJ q_lA‘JI

for n in range(no!’J bulfe!gizej)) () r] | I r] Ea

recvMsg = node.read()

splitMsg = recvMsg.split()

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

= "NONCONSUMABLES":

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

time.sleep(0.2)
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Project Edit Add Display Selection Solver Simulation M

1 oA | alallf ¢ LAOY

» Network information

() ) (o) (B) | -%@@l O <5V Ly ,8 e (0siuls) Python Lle dassl <

O il a1 2 Aea sl ilaglatl] S <

» Devicss & Objects.

» Device Parameters e = o ,-r“' . © .inspector (s . (calll @) File name Ja>2_<

b Radio Parameters ? 44 . .

i ”"’ < O . (L) Save Lle dassl <
fasioutog pantisier ‘:{, e .!‘Aﬂ ‘u}l;tb =R PRI LBLC;‘ <

&1 Python Editor - o x9

File name [impmor g ] [ Save ]

Script List
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