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1. Arduino

Arduino is an open-source hardware and software company, project and user community that
designs and manufactures single-board microcontrollers and microcontroller kits for building digital
devices. Its hardware products are licensed under a CC-BY-SA license, while software is licensed under
the GNU Lesser General Public License (LGPL) or the GNU General Public License (GPL), permitting the
manufacture of Arduino boards and software distribution by anyone. Arduino boards are available
commercially from the official website or through authorized distributors. The name Arduino comes
from a bar in Ivrea, Italy, where some of the founders of the project used to meet.?

Arduino je ime za otvorenu racunalnu i softversku platformu koja omogucava dizajnerima i
konstruktorima stvaranje uredaja i naprava koje omogucuju spajanje racunala s fizickim svijetom tj.
stvaranje interneta stvari. Arduino je stvorila talijanska tvrtka SmartProjects 2005. rabedi 8-bitne
mikrokontrolere Atmel AVR, da bi stvorili jednostavnu, malu i jeftinu platformu s kojom bi mogli lakse
povezivati racunala s fizickim svijetom. Dizajneri su izabrali ime Arduino po imenu kafi¢a u kojem su se
sastajali kada su stvarali projekt.?

Az Arduino egy nyilt szamitdgép- és szoftverplatform elnevezése, amely lehet6vé teszi a tervez6k
és a kivitelez6k szamadra, hogy olyan eszkozdket és modulokat hozzanak létre, amelyek lehetévé teszik
a szamitogépek dsszekapcsolasat a fizikai vildggal, azaz a dolgok internetének létrehozdasat. Az Arduino-
t az olasz SmartProjects cég hozta Iétre 2005-ben 8 bites Atmel AVR mikrokontrollerek segitségével,
hogy egy egyszer(i, kicsi és olcsé platformot hozzanak I|étre, amellyel koénnyebben tudtak
Osszekapcsolni a szamitogépeket a fizikai vilaggal. A tervez6k az Arduino nevet annak a kdvézénak a
neve utan vdlasztottdk, ahol a projekt elkészitésekor talalkoztak.

1.1. Arduino integrated development environment installation
1.1. Instalacija Arduino integrirane razvojne okoline

1.1. Az Arduino integralt fejleszt8i kornyezet telepitése

Start your web browser and in the search field type “Arduino”
Pokrenite web preglednik i u polje za pretragu upisite ,,Arduino”.

Inditsa el a webbongészét, és irja be az ,,Arduino” kifejezést a keresémezGbe.

L https://en.wikipedia.org/wiki/Arduino
2 https://hr.wikipedia.org/wiki/Arduino
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Pohrana: Flash memorija, EEPROM

Figure 1: Official Arduino IDE website

By clicking on the first search result Arduino — Home you will be directed to
https://www.arduino.cc/ webpage. It is an official Arduino project webpage that allows you to
download Arduino integrated development environment, read the manual or buy Arduino devices.

Klik na rezultat pretrage Arduino — Home preusmjerit ¢e vas na stranicu
https://www.arduino.cc/ . To je sluzbena stranica Arduino projekta na kojoj mozZete preuzeti
integriranu razvojnu okolinu, procitati dokumentaciju ili kupiti Arduino uredaje.

Az Arduino - Home keresési eredményre kattintva atiranyitja Ont a https://www.arduino.cc/
oldalra. Ez az Arduino projekt hivatalos oldala, ahol letoltheti az integrélt fejleszt6i kornyezetet,
elolvashatja a dokumentaciot vagy vasarolhat Arduino eszkozoket.

Follow the integrated development environment installation instructions.
Slijedite upute za instalaciju integrirane razvojne okoline.

Kovesse az utasitasokat az integralt fejleszt6i kornyezet telepitéséhez.

© Ardina - Home x o+
€ C @ arduinocc &

tavite favarite na fraku 22 favorie radh brzog pristups. Qdmah veegite favorite..

PROFESSIONAL EDUCATION stoae
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PR oo Response to the COVID-1S outbreak

& |
- EVENT BY

Y i

B MARCH ° .i.-v‘E
14" Nomm)
E

4 £

L

WHAT IS ARDUINO? ) SUBMIT YOUR

Arduino ﬁ

s Discover the new
Day 2021 . Arduino® Sensor Kit

s

BUY AN ARDUINO w

Figure 2: Download the Arduino integrated development environment



Arduino Web Editor
Start coding online and save your sketches in the cloud. The most
up-to-date version of the IDE includes all libraries and also
SUppOrts new Arduino boards.

v

Downloads

DOWNLOAD OPTIONS

(©©) Arduino IDE 1.8.13 T

Windows ZIPfile

Windows app Win&1or10 | Get

The open-source Arduino Software (IDE) makes it easy to write code PP cLs

and upload it to the board. This software can be used with any Linux 32bits

Arduino board. Linux 64bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. Linux ARM 64 bits

SOURCE CODE Mac OS X 1010 or newer

Active development of the Arduino software is hosted by GitHub Release Notes Checksums (sha512)
See the instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

Figure 3: Choose Arduino version for your operating system
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Support the Arduino IDE

Since its first release in March 2015, the Arduino IDE has been
downloaded 49.225.437 times — impressive! Help its development
with a donation.
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CONTRIBUTE & DOWNLOAD

Learn more about denating to Arduine.

ARDUINO"

) Back to top

Prikatisve | X

Figure 4: Run the installation file

€9 Arduino Setup: License Agresment - * 9 Arduino Setup: Installation Options — X
Please review the license agreement before instaling Arduino. If you Check the components you want to install and uncheck the components
accept all terms of the agreement, dick I Agree. ) you don't want to install, Click Next to continue.

l’,SNU LESSER. GEMERAL PUBLIC LICEMSE ~
\ersion 3, 29 June 2007 Select components to install:

Install USE driver
Create Start Menu shortcut
Create Desktop shortout
Assodiate .ino files

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.oraf>
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@ Arduino Setup: Installation Folder — hed

Setup will install Arduina in the following folder. To installin a different
folder, dick Browse and select another folder. Click Install to start the
installation.

"Desﬁnaﬁon Folder

C:\Program Files (x86)\Arduino Browse... |

Space required: 535.4M8
Space available: 17.5GB

Cancel | Nullsoft Install System w30 < Back I Install I

Figure 7: Choose installation folder

@Arduino Setup: Installing —

Extract: avrxmega7.xr
© E—

Cancel | Mullsoft Install System v3.0 < Back | Close |

Figure 8: Installation progress

@ Arduine Setup: Completed

Show details

Completed

Cancel | Mullsoft Install System «3.0

< Back

Figure 9: Click close button after installation has finished

You have installed the program. Now you can run the program by clicking two times on the Arduino

icon which should be on your desktop.

Ovime je instalacija zavrSena. Sada moZete pokrenuti program tako da na radnoj povrsini dva puta

kliknete na ikonu Arduino.

Ezzel a telepités befejezédik. Most mar futtathatja a programot, ha duplan kattint az asztalon az

Arduino ikonra.

Figure 10: Running the program



1.2. Arduino integrated development environment introduction
1.2. Upoznavanje s Arduino razvojnom okolinom
1.2. Ismerkedés az Arduino fejlesztéi kdrnyezettel

After running the program, you will see the Arduino integrated development environment starting
screen with the empty program template.

Nakon pokretanja programa otvorit ¢e se pocetni ekran Arduino integrirane razvojne okoline sa
praznim predloSkom programa.

A program elinditasa utan megnyilik az Arduino integralt fejleszt6i kornyezet kezd6képernydGije
egy lires programsablonnal.

Figure 11: Arduino integrated development environment starting screen
This empty template contains two functions that are mandatory in every Arduino program:

e setup() — Program code that runs at the beginning of the program or when the program
resets
e loop() —infinite loop for running the Arduino program

It is not possible to run the Arduino program unless we connect the Arduino device to a computer.
A connection is established via a USB cable which is generally delivered with the Arduino device. To
upload our program to the Arduino board, we have to set up the correct communication port between
the computer and the Arduino device.



Prazni predloZak sadrzi samo dvije funkcije i to one koje mora imati svaki Arduino program:

e setup() — programski kod koji se izvodi na pocetku programa ili kad se program resetira
e loop() — beskonacna petlja unutar koje se izvodi Arduino program

Arduino program nije moguce izvesti ukoliko nismo prikljucili Arduino uredaj na racunalo.
Povezivanje se izvodi putem USB kabela koji u pravilu dolazi s Arduino uredajem. Kako bi se napisani
programi ispravno prenijeli na Arduino plocicu, potrebno je podesiti ispravan port za komunikaciju
izmedu racunala i Arduino uredaja.

Az Ures sablon csak két funkcidt tartalmaz, és azokat, amelyekkel minden Arduino programnak
rendelkeznie kell:

o e setup() — programkdd, amely a program elején vagy a program alaphelyzetbe allitasakor
kerll végrehajtasra
e ¢ Joop() — egy végtelen ciklus, amelyen beliil az Arduino program végrehajtasra kerdl

Az Arduino program végrehajtdsa nem lehetséges, ha nem csatlakoztattuk az Arduino eszkozt a
szamitégéphez. A csatlakozas USB-kabellel torténik, amely altaldban az Arduino eszk6zho6z tartozik. Az
irott programok Arduino kartydra vald helyes atviteléhez be kell allitani a megfelel§ portot a
szamitégép és az Arduino eszkoz kdzotti kommunikacidhoz.

@ sketch_feb23a | Arduine 1.8.13

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

sketch_feh23a Fix Enceding & Reload

vold setu] Manage Libraries... Ctrl+Shift+]
Iy put Serial Monitor Ctrl+Shift+ M
Serial Plotter Ctrl+Shift+L
} WiFi01 / WiFiNIMA Firmware Updater
o Board: "Arduino Uno" ¥
Te=S =REE po comer | Serial ponts
// put Get Board Info CoM1

~  COM4
Programmer: "AVRISP mkll" 3

Burn Bootloader

Figure 12: Setting up communication port



1.3. My first Arduino program — Hello World!
1.3. Moj prvi Arduino program — Hello World!
1.3. Az elsé Arduino programom — Hello World!

© coms - o X
send

Hello World!

Figure 13: Hello World program!

Program writing steps:

1. Inthe void setup() function type the following code lines:

Serial.begin(9600);
Serial.print(“Hello World!“);

Serial.begin(9600); instruction opens a serial port and sets the data transfer rate to 9600 bps
Serial.print(“Hello World!“); instruction writes “Hello World” text on the serial port

2. After writing the program code, you need to click on the following three options in exact
order

Verify — compiles the code and checks it for errors. If the code has errors, you need to
correct them before going into the next phase.

Upload — uploads correctly compiled code on Arduino board. Wait till the upload is
finished (follow the progress bar)!

Serial monitor — opens up the communications port dialogue window in which you can
see program output, or you can use it for data input

3. Inthe upper right corner of your dialogue window click the “send” button. The program
result should be visible as it is shown in figure 13.

If we move Serial.print(“Hello World!“); instruction in the loop() part of the program, program will
write its result inside the loop as it is shown in figure 14.



Postupak izrade programa:

1. Unutar void setup() funkcije napisite linije koda:

Serial.begin(9600);
Serial.print(“Hello World!“);

Naredba Serial.begin(9600); otvara serijski port i postavlja brzinu prijenosa podataka na 9600
bps
Naredba Serial.print(“Hello World!“); ispisuje tekst , Hello World“ na serijski port

2. Nakon sto ste napisali kod, potrebno je kliknuti na sljedece tri opcije redom
Provjeri — prevodi kod i provjerava sadrzi li kod greske. Ako kod sadrzi greske,
potrebno ih je ispraviti prije prelaska u sljedeéu fazu

Prenesi — prenosi ispravno preveden kod na Arduino plocicu. Pri¢ekajte dok se
prenosenje ne dovrsi (pratite traku napretka) !

ﬂ" Serial Monitor — otvara dijaloski okvir komunikacijskog porta na kojem mozZete pratiti
ispis podataka, ili ga iskoristiti za unos podataka.

3. U gornjem desnom uglu dijaloSkog okvira kliknite na opciju “Posalji”. Rezultat programa bi
trebao biti vidljiv kao Sto je prikazano na slici 13.

Ukoliko naredbu Serial.print(“Hello World!“); prebacimo u dio programa loop(), ispis ¢e se izvoditi u
petlji kao Sto je prikazano na slici 14.

A program elkészitésének folyamata:

1. 1. Avoid setup() fuggvénybe irja be a kédsorokat:

Serial.begin(9600);
Serial.print(“Hello World!“);

Parancs Serial.begin(9600); megnyitja a soros portot és 9600 bps-ra allitja az adatatviteli
sebességet
Parancs Serial.print("Hello World!"); kiirja a "Hello World" sz6veget a soros portra

2. Miutan megirta a kddot, a kovetkez6 harom lehetdségre kell kattintania sorrendben

Ellendrzés — dsszedllitja a kédot, és ellendrzi a kédot a hibakért. Ha a kéd hibakat
tartalmaz, azokat ki kell javitani, miel6tt a kovetkez6 Iépésre Iépne

Feltoltés — feltolti a helyesen osszeadllitott kddot az Arduino tablara. Vérja meg, amig
az atvitel befejezédik (kbvesse a folyamatjelzd savot)!

ﬂ" S Soros monitor — megnyit egy parbeszédpanelt a kommunikacids porton, ahol az
adatkimenetet figyelheti, vagy adatbevitelre hasznélhatja.

3. 2. A pdrbeszédpanel jobb felsé sarkaban kattintson a "Kiildés" lehet&ségre. A program
kimenetének lathatonak kell lennie a 13. dbran lathaté mddon.

Amennyiben a Serial.print("Hello World!") parancsot atvaltjuk loop() programba, a nyomtatas
ciklusosan torténik, ahogy az a 14. dbran lathaté.



@ Print | Arduino 1.8

File Edit Sketch Tools Help

Print

© coma

x

send

void setup() {
// put your setup code here, to run once:
Serial.begin(9600);

}

void loop() {
// put your main code here, to run repeatedly:
Serial.print("Hello World!");

}

World!Hello World!Hello World!Hello World!Hello World!Hello World!Hello World!Hello Wo)

Figure 14: Hello World inside a loop

Figure 15 shows what happens if we use Serial.printIn() instead of Serial.print().

Na slici 15 je prikazan rezultat ispisa ukoliko umjesto Serial.print() koristimo naredbu Serial.printin().

A 15. dbra a nyomtatas eredményét mutatja, ha a Serial.printin() parancsot hasznaljuk a Serial.print()

@ coma

Send

helyett.

@ Frintin | Arduine 1.8.13

File Edit Sketch Tools Help
Printin

void setup() {

// put your setup code here, to run once:
Serial.begin(9600);
}

void leoop() {
// put your main code here, to run repeatedly:
Serial.println("Hello World!"):

}

MEIl0 WOLIU:
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!
Hello World!

Figure 15: Hello World inside a loop with the Serial.printin() instruction

1.4. Arithmetical and logical ope

1.4. Aritmeticke operacije i logicke operacije

rations

1.4. Szamtani és logikai mUveletek

Arduino supports following arithmetical and logical operations

Arithmetical operations Logical operations
Operation Operator Operation Operator
Addition + Logical AND &&
Subtraction - Logical OR |
Multiplication * Logical NOT !
Division /
Modulo %

Yo)



Arduino podrzava sljede¢e osnovne aritmeticke i logicke operacije:

Aritmeticke operacije Logicke operacije
Operacija Operator Operacija Operator
Zbrajanje + Logicko | &&

Oduzimanje - Logicko ILI ||
MnoZenje * Logicko NE !
Dijeljenje /

Modulo %

Az Arduino a kévetkezd alapvetd szamtani és logikai m(iveleteket tdmogatja:

Szamtani miiveletek Logikai miiveletek

Miivelet Operator Miivelet Operator

Osszeadas + Logikai ES &&
Kivonas - Logikai VAGY |
Szorzas * Logikai NEM !
Osztas /

Szazalék %

@ Arithmetics | Arduino 1.8.13

File Edit Sketch Tools Help

Arithmetics

int numberl T;

int number2 = 2; 2
void setup() { 14
// put your setup code here, to run once: 3
Serial.begin(9600); 1

Serial.println(numberl+number?);
Serial.println (numberl-number2) ;
numberl*number?) ;
Serial.println (numberl/number?) ;
Serial.println(numberlinumber?);

Serial.println

(
(
(
(

void loop() {
// put your main code here, to run repeatedly:

Figure 16: Arithmetical operations
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Figure 16 shows the result of a program in which we created two integer variables (numberl
and number2). With those two numbers, we perform the arithmetical operation from the table. Notice
that before variables numberl and number2 are using the keyword int. It is a keyword for the
numerical, integer data type.

Slika 16 prikazuje rezultat primjera u kojem smo kreirali dvije cjelobrojne varijable (brojl i
broj2) i nad njima obavili aritmeticke operacije spomenute u tablici. Primijetimo da je ispred varijabli
brojl i broj2 navedena klju¢na rijec int. To je oznaka za brojcani, cjelobrojni tip podataka.

A 16. dbra egy olyan példa eredményét mutatja, amelyben két egész valtozot (szam1 és szam?2)
hoztunk létre, és végrehajtottuk rajtuk a tablazatban emlitett szdmtani mdveleteket. Vegyik észre,
hogy az 1-es és 2-es szamu valtozok el6tt az int kulcsszé all. Ez egy numerikus, egész szamu adattipus
cimke.

1.5. Data types
1.5. Tipovi podataka
1.5. Adattipusok

The most commonly used data types which are used in Arduino programming are shown in the
following table.

Data type Keyword Value range

Logical boolean true or false (0 or 1)

Byte byte From O till 255

Integer int From -32 768 till 32 767

Long integer long From -2 147 483 648 till 2 147 483 647

Real float From -3.4028235E+38 till 3.4028235E+38
Real with double precision double On most of Arduino devices (Uno, Mega and

Nano ), it has same precision as float (32 bits)
On MKR1000 and Zero Arduino devices it allows
double precision (64 bits)

Character char One ASCII character

Character array String Array of ASCII characters

Najcesce koristeni tipovi podataka koje koristimo u Arduino programiranju su prikazani u ovoj tablici.

Tip podatka Oznaka Raspon vrijednosti

Logicki boolean true ili false (0 ili 1)

Bajt byte 0Od 0 do 255

Cjelobrojni int 0Od -32 768 do 32 767

Dugi cijeli broj long Od -2 147 483 648 do 2 147 483 647

Realni float Od -3.4028235E+38 do 3.4028235E+38

Realni dvostruke preciznosti double Na vecini Arduino uredaja (Uno, Mega i Nano ),

jednaka preciznost kao i float (32 bita)

Na MKR1000 i Zero Arduino uredajima
omogucuje dvostruku preciznost (64 bita)
Znakovni char Jedan znak iz ASCII tablice

Niz znakova String Vise znakova iz ASCII tablice
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A leggyakrabban hasznalt adattipusokat, amelyeket az Arduino programozasban hasznalunk, a

kovetkez6 tablazat mutatja be.

Adattipus Cimke Ertékek tartomanya

Logikai boolean true vagy false (0 vagy 1)

Bajt byte 0-tél 255-ig

Egész szam int 32 768-t61 32 767-ig

HosszU egész szam long 2 147 483 648-t6l 2 147 483 647-ig

Redlis float 3.4028235E+38-1t61 3.4028235E+38-ig

Dupla pontossag elérése double A legtdbb Arduino eszk6zon (Uno, Mega és
Nano) ugyanaz a pontossag, mint a float (32 bit)
Dupla pontossagot (64 bit) tesz lehet6vé az
MKR1000 és a Zero Arduino eszk6zokon

Jel char Egy karakter az ASCII tablazatbdl

Karakterek sora String Tovabbi karakterek az ASCII tablazatbdl

The following example shows printing the variable content for each data type.

U sljedec¢em primjeru prikazan je ispis varijabli za svaki od navedenih tipova podataka.

A kovetkez6 példa a felsorolt adattipusok valtozdinak kimenetét mutatja be.

@ DataTypes | Arduino 1.8.13

File Edit Sketch Tools Help

@ com4
DataTypes |

boolean state = false;

byte number = 12;

int int number = 45;

long long number = 543218764;

float real number = 3.14;

double large real number = 123762.345;
char sign = 'a';

String sentence = "Hello from Arduino!"™;

volid setup() {
// put your setup code here, to run once:
Serial.begin (9600);
Serial.println(state);
Serial.println (number);
Serial.println(int number);
serial.println(long number);
Serial.println(real number);
Serial.println(large real number);

Serial.println(sign);

(
(
(
(

Serial.println(sentence) ;

void loop() {

// put your main code here, to run repeatedly:

Figure 17: Data types

0

12

45

543218764

3.14

123762.35

a

Hello from Arduino!

Autoscroll [] Show timestamp
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1.6. Serial monitor data reading
1.6. Citanje podataka pomocu serial monitora
1.6. Adatok olvasdsa serial (soros) monitor segitségével

Till now we were using a serial port for printing data from the Arduino program. What if we
want to use the Serial monitor console for reading data and use it as input parameters for the Arduino
program? Figure 18 shows how we are going to achieve this goal.

Do sad smo serial port koristili samo za ispis podataka iz Arduino programa. Sto ako Zelimo
preko Serial monitor konzole ucitati podatke u Arduino program kao ulazne parametre? Slika 18 nam
prikazuje kako éemo to napraviti.

Eddig csak az Arduino programbdl szarmazoé adatok nyomtatasara hasznaltuk a soros portot.
Mi van, ha adatokat szeretnénk bet6lteni az Arduino programba bemeneti paraméterként a soros
monitor konzolon keresztll? A 18. dbra bemutatja, hogyan fogjuk ezt megtenni.

@ Input_number | Arduino 1.8.13

File Edit Sketch Tools Help

Input_number

int numb = 0;

nt n er 123
void setup() {

// put your setup code here, to run once:

Serial.begin (9600);

volid loop() {
// put your main code here, to run repeatedly:
if (sSerial.available() > 0) {
number = Serial.parselInt();
Serial.println(number);

Figure 18: Serial port data read

int number = 0; Declares integer variable named number and initializes its value to 0.
In this variable we will store data we will input by using a Serial
monitor.

number = Serial.parselnt();  Every data which is read from the serial monitor is treated as a set of
characters. If we want this data store as a numerical value we will
“transform” it to a number by using the parselnt() function and assign
this value to a variable named number.

Serial.printin(number) Prints assigned numerical value over the serial port on the serial
monitor. In our case, we printed value 123.
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Notice that the transformation of input data to a numerical value and its printing is wrapped
inside the following instructions block:

if (Serial.available() > 0){

}

Now we will explain the meaning of the if instruction.

int broj = 0; Naredba koja deklarira cjelobrojnu varijablu pod nazivom broj i
inicijalizira ju na vrijednost 0. U varijablu broj éemo spremiti podatak koji
unesemo preko Serial monitora.

broj = Serial.parselnt(); Podatak koji se unosi preko serial monitora tretira se kao skup znakova.
Ukoliko ga Zelimo pohraniti kao brojéanu vrijednost, pomocu funkcije
parselnt() ga moramo ,pretvoriti“ u cijeli broj i pridruZiti varijabli broj.

Serial.printin(broj:) Ispisuje broj¢anu vrijednost preko serial porta na serial monitor. U
nasem primjeru, upisali smo broj 123

Primijetimo da je pretvaranje ulaznog podatka u cijeli broj i njegov ispis ,,zamotano” u
sljededi blok naredbi:

if (Serial.available() > 0){

}

U nastavku ¢emo objasniti znacenje naredbe if.

int szam = 0; Parancs, amely deklaral egy szam nevli egész valtozét és inicializalja azt
0 értékre. A szamvaltozdba mentjlik a Serial monitoron keresztil bevitt
adatokat.

szam = Serial.parselnt(); A soros monitoron keresztil bevitt adatokat a rendszer

karakterkészletként kezeli. Ha numerikus értékként szeretnénk tarolni,
akkor a parselnt() fliggvény segitségével egész szamma kell "konvertalni"
és hozzaadni a szamvaltozéhoz.

Serial.printin(broj:) Szamértéket nyomtat a soros porton keresztiil a soros monitorra.
Példankban a 123-as szamot irtuk be

Figyeljiik meg, hogy a bemeneti adatok egész szammd vald konvertdldsa és kinyomtatdsa a
kovetkez6 parancsblokkban van "csomagolva":

if (Serial.available() > 0){

}

Az aldbbiakban elmagyardzzuk az if parancs jelentését.
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1.7. Conditional statements
1.7. Naredbe grananja

1.7. Eldgazd parancsok

Conditional statements are used in programming when we want to perform one of two
possible tasks — testing or selection. In the previous example, before we can use the serial port, we
want to check if the serial port is available. For this purpose, we use if conditional statement in the

form of testing.

1.7.1 If Else conditional statement

Let’s try solving the following problem: we want to check if the number entered in our Arduino
program is positive, negative, or zero. There are two approaches to solving this problem:

First approach - If conditional statement

Second approach - If Else conditional statement

If number > 0 then
Print(“Number is positive!”)

If number < 0 then
Print(“Number is negative!”)

If number = 0 then
Print(“Number is 0!”)

If number > 0 then
Print(“Number is positive!”)
Else If number < 0 then
Print(“Number is negative!”)
Else
Print(“Number is 0!”)

Grananje u programiranju koristimo onda kad Zelimo napraviti jednu od dvije stvari — obauviti

testiranje ili omoguditi izbor. U prethodnom primjeru prije nego radimo sa serial portom, Zelimo
provijeriti da li je on dostupan. U tu svrhu iskoristili smo if grananje.

1.7.1 If Else grananje

Pokusajmo rijesiti sljedeci problem: za svaki uneseni broj nas Arduino program mora utvrditi
je li broj pozitivan, negativan ili jednak nuli. Postoje dva pristupa rjesenju:

Prvi pristup — naredba If

Drugi pristup — naredba If Else

Ako je broj >0 onda
IspiSi(“Broj je pozitivan!“)

Ako je broj <0 onda
Ispisi(“Broj je negativan!)

Ako je broj =0 onda
IspiSi(“Unijeli ste 0!“)

Ako je broj > 0 onda
IspiSi(“Broj je pozitivan!®)
Inace Ako je broj < 0 onda
Ispisi(“Broj je negativan!)
Inace
IspiSi(“Unijeli ste 0!“)

Az elagazast akkor hasznaljuk a programozasban, ha két dolog egyikét szeretnénk végrehajtani

—tesztelni vagy kivalasztani. Az el6z6 példaban, miel6tt a soros porttal dolgoznank, ellenérizni akarjuk,
hogy elérhet6-e. Erre a célra az if elagazast hasznaltuk.

1.7.1 If Else elagazas

Prébaljuk meg megoldani a kovetkez6 problémat: Arduino programunknak minden egyes
beirt szamhoz meg kell hatdroznia, hogy a szam pozitiv, negativ vagy nullaval egyenl6. A megoldasnak

két megkozelitése van:
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Els6 megkozelités — If parancs Masodik megkozelités — If Else parancs
Ha a szam > 0 akkor Ha a szam > 0 akkor
frd ki(“A szdm pozitiv!*) ird ki (“Broj je pozitivan!“)
Ha a szam < 0 akkor Egyébként ha a szam < 0 akkor
ird ki(“A szdm negativ!“) frd ki(“A szam negativ!“)
Ha a szam = 0 akkor Egyébként
ird ki(“A szdm 0-val egyenl§!“) ird ki(“ O frtunk be!“)

By using the first approach we always do all three checks. If the user enters number 5, the
program concludes that the number is positive. Although we have concluded that the number is
positive, if the program is written in the first approach it will perform additional checks if the number
is negative or equal to zero, which is inefficient.

The second approach works differently: if we enter number 5, the conclusion is that the
number is positive so we can safely skip additional checks. If we enter -7, the first check concludes that
the number isn’t positive, the second check concludes that the number is negative so we don’t need
to do the third check. Worst case scenario — if we enter 0, the first check concludes that the number
isn’t positive, the second check concludes that the number isn’t negative so the only logical explanation
is that the number equals zero. By using the first approach we always do all three checks. By using the
second approach in the best case scenario one check is enough, while all three checks are done only
in the worst-case scenario.

Prvi pristup uvijek radi sve tri provjere. Ako je korisnik unio broj 5, program je utvrdio da je broj
pozitivan. Bez obzira na to, program pisan prema prvom pristupu ¢e svejedno provjeriti je li 5
negativan, odnosno je li jednak nuli, $to je neefikasno.

Drugi pristup radi ovako: ukoliko smo unijeli 5, zakljucili smo da je broj pozitivan pa ostale
provjere mozemo preskociti. Ukoliko smo unijeli -7, prva provjera je utvrdila da broj nije pozitivan,
druga provjera je utvrdila da je broj negativan pa trecu provjeru preskacemo. Najgori slucaj — ako
unesemo 0, prvom provjerom ustanovimo da broj nije pozitivan, nakon druge provjere ustanovili smo
da broj nije negativan pa je jedino logicno objasnjenje da je broj nula. Prvim pristupom uvijek radimo
sve tri provjere. Drugim pristupom u najboljem slu¢aju moramo napraviti samo jednu provjeru, dok se
tri provjere rade samo u najgorem slucaju.

Az els6 megkozelités mindig mindharom ellendrzést elvégzi. Ha a felhaszndald beirta az 5-6s
szamot, a program megallapitotta, hogy a szam pozitiv. Ettél fliggetlenil az elsé megkozelités szerint
megirt program tovabbra is ellenérzi, hogy az 5 negativ-e, azaz egyenl6-e nullaval, ami nem hatékony.

A masodik megkozelités a kovetkez6képpen miikodik: ha 5-6t irtunk be, akkor arra a
kovetkeztetésre jutottunk, hogy a szam pozitiv, igy kihagyhatjuk a tobbi ellenérzést. Ha -7-et irtunk be,
akkor az elsG ellenGrzés megallapitotta, hogy a szdm nem pozitiv, a masodik ellen6rzés azt talalta, hogy
a szam negativ, ezért a harmadik ellenérzést kihagyjuk. A legrosszabb eset — ha 0-t irunk be, az elsé
ellenGrzéskor azt tapasztaljuk, hogy a szam nem pozitiv, a masodik ellenérzés utan azt tapasztaljuk,
hogy a szam nem negativ, igy az egyetlen logikus magyarazat, hogy a szdm nulla. Mindharom
ellen6rzést mindig az els6 megkozelitéssel végezziik. A masodik megkozelitésnél a legjobb esetben
csak egy ellenérzést kell elvégezniink, mig harom ellen6rzést csak a legrosszabb esetben.
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@ If| Arduino 1.8.13

File Edit Sketch Tools Help

@ com4
It

int number = 0;

Number is positiwve!
Number is negatiwve!
Number is 0!
Number is 0!

void setup() {
// put your setup code here, to run once:
Serial.begin(9600);

void loop() {
// put your main code here, to run repeatedly:
if (serial.available()} > 0} {
number = Serial.parseInt();
if (number > 0)
Serial.println("Number is positive!");
else if (number < 0)
Serial.println("Number is negative!™);
else
Serial.println("Number is 0!");

Figure 19: If Else conditional statement

1.7.2. Switch case conditional statement
1.7.2. Switch case grananje
1.7.2. Switch case eldgazas

Assuming we know exactly the values we can expect as input data in our program and if we
have a designated set of instructions for each of the input parameters we will use Switch Case
conditional statement. Such a conditional statement is much more efficient in the realization of
multiple selections.

Ukoliko znamo tocne vrijednosti koje korisnik moZe unijeti u nas program i za svaku od njih
imamo predvidenu odredenu naredbu, koristimo Switch Case grananje. Takvo grananje je puno
efikasnije prilikom realizacije viSestrukih izbornika.

Ha pontosan ismerjiik azokat az értékeket, amelyeket a felhasznald beirhat a programunkba,
és mindegyikhez kiilén parancsunk van, akkor a Switch Case eldgazast hasznaljuk. Az ilyen elagazas
sokkal hatékonyabb tébb menli megvaldsitasa esetén.
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Eile Edit Sketch Tools Help

@ com4
Case

int number = 0;

void setup() {
// put your setup code here, to run once:
Serial.begin(9600);

}

void loop() {
// put your main code here, to run repeatedly:
if (Serial.available() > 0) {
number = Serial.parseInt();
switch (number) {
case 1: {
Serial.printin("One");
break:
}
case 2: |
Serial.println("Two");
break;
}
case 3: |
Serial.println("Three"):;
break;
}
default:{
Serial.println("Unallowed value!");
break;

Cne

TWO

Three

Unallowed value!

Autoscroll [[] Show timestamp

Figure 20: Switch Case conditional statement

In our example expected input values are 1, 2, and 3. The program will read those values and
prints them in textual form. If the user enters any other value except those which are expected, the

program runs the default block. In other words:
In case of user input 1
Print (“One”)
In case of user input 2
Print (“Two“)
In case of user input 3
Print (“Three”)
For all other cases

print (“Unallowed value!“)

Break instruction allows fast exit from the switch block after the assigned instruction is complete. In

this way, we skip the checking of unnecessary cases.
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U nasem primjeru korisnik moZze unijeti 1, 2 ili 3, a program ispisuje unesenu vrijednost u
tekstualnoj formi. Ako korisnik unese bilo koju drugu vrijednost osim ocekivanih, izvodi se default blok.

Drugim rije¢ima:

U slucaju da je korisnik unio 1
Ispisi (“Jedan”)

U slucaju da je korisnik unio 2
IspiSi (“Dva“)

U slucaju da je korisnik unio 3
IspisSi (“Tri“)

Za sve ostale slucajeve:

Ispisi (“Nedozvoljena vrijednost”)

Naredba break omogucuje brzi izlaz iz switch strukture nakon Sto se izvela naredba, kako se ne bi

nepotrebno provjeravale ostale grane.

Példankban a felhaszndld beirhat 1-et, 2-t vagy 3-at, és a program a beirt értéket szoveges
formdban irja ki. Ha a felhaszndld a varttdl eltéré értéket ad meg, akkor az alapértelmezett blokk kerdil

végrehajtasra. Mas szavakkal:

Abban az esetben, ha a felhasznalé 1-t irt be
ird ki (“Egy”)

Abban az esetben, ha a felhasznalé 2-t irt be
ird ki (“Kett6*)

Abban az esetben, ha a felhasznalé 3-t irt be
ird ki (“Harom*)

Minden mas esetben:

ird ki (“Nem megengedett érték“)

A break parancs lehet6vé teszi a gyors kilépést a kapcsoldszerkezetbél a parancs végrehajtasa utan, igy

a tobbi agat nem kell sziikségtelendil ellendrizni.
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1.8. Programming loops
1.8. Programske petlje
1.8. Programhurkok

Loops are used for repeating certain instructions multiple times. If the number of repetitions
is known to us, we will use for loop. If the number of repetitions is unknown, we will use a while loop.

Petlje sluZe za ponavljanje naredbi odredeni broj puta. Ako nam je broj ponavljanja unaprijed
poznat, koristimo for petlju. Ako broj ponavljanja nije poznat, koristimo while petlju.

A hurkok a parancsok bizonyos szamu ismétlésére szolgalnak. Ha az ismétlések szama elGre
ismert, akkor for ciklust hasznalunk. Ha az ismétlések szdma nem ismert, akkor a while ciklust
hasznaljuk.

1.8.1 For loop
1.8.1 Petlja for
1.8.1 For ciklus

When using for loop number of repetitions is known and in every step of the loop, we can tell
how many steps are till the loop finishes. We know this because of one specific variable we call counter.
The following examples will demonstrate a general form of for loop and concrete example for printing
numbers from 1 till n. If the user inputs value 3, the program will print values 1, 2, and 3. In our
example, we will input number 10. The counter variable in this example is named i.

For (initial_counter_value; final_counter_value; counter_increment)

Instruction;

Za petlju for uvijek znamo broj ponavljanja i u svakom koraku znamo koliko smo blizu zavrsetku
petlje. Razlog tome je koristenje posebne varijable koja se naziva brojac. U nastavku je prikazan opci
oblik for petlje, i konkretan primjer koji ispisuje brojeve od 1 do n. Ako korisnik unese 3, ispisat ¢e se
brojevi 1,2,3. U nasem primjeru, unijeli smo broj 10. brojac ¢iju vrijednost ispisujemo predstavlja
varijabla i.

For (pocetna_vrijednost_brojaca; zavrsna_vrijednost_brojaca; promjena_brojaca)

Naredba;

A for ciklusnal mindig tudjuk az ismétlések szamat, és minden Iépésnél tudjuk, milyen kozel
vagyunk a ciklus végéhez. Ennek oka egy specidlis valtozé, az Ugynevezett szamlalé haszndlata. Az
aldbbiakban lathato a for ciklus altaldnos formaja, és egy konkrét példa, amely kiirja a szamokat 1-t6l
n-ig. Ha a felhasznalo 3-at ir be, akkor az 1,2,3 szamok keriilnek kinyomtatasra. Példankban 10-et irtunk
be. A szamlalét, amelynek értékét kiirjuk, az i valtozo képviseli.

For (szamlalé_kezdd_értéke; szamlald_befejez6 értéke; szamlald_valtozasa)

Parancs;
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@ For| Arduino 1.8.13

File Edit Sketch Tools Help

@ coms

For
int number = 0;

void setup() {
// put your setup code here, to run once:
Serial .begin (9600);

}

void loop(} {
// put your main code here, to run repeatedly:
if (Serial.available() > 0) {
number = Serial.parseInt();
for (int i=1l;i<=number;i++)
Serial.printlin(i);

[ === T = I L B % [ o B

Figure 21: for loop

1.8.2 While loop
1.8.2 Petlja while
1.8.2 While ciklus

Unlike for loop, while loop is a conditional loop which means we do not know the number of
repetitions in advance. This is best explained in the following way:

While (repetition condition is met)
Run instruction

Sooner or later this loop will stop. When? When we input such data which will break the
repeating condition. The following example reads numbers from the serial port and prints them on
the serial monitor. While loop works until the input value is zero. Number zero breaks the condition
for repeating while loop. However, since this portion of code is within an infinite loop called loop(), the
program will continue its work until we turn off the Arduino device.

Za razliku od for petlje, while je uvjetna petlja za koju unaprijed ne znamo broj ponavljanja.
Najlakse ¢emo ju objasniti na sljedeci nacin:

Dok je (uvjet ispunjen)
lzvodi naredbu

Petlja ¢e prije ili kasnije stati s radom. Kada? Onda kad se pojavi takav podatak koji prekida
uvjet za ostanak u petlji. U nastavku je primjer koji Cita brojeve sa serial porta i ispisuje ih na serial
monitor. Petlja while radi sve dok se ne unese broj 0. Brojka nula prekida petlju, medutim, s obzirom
da je taj dio programa unutar beskonacne petlje loop() koja izvodi program sve dok je Arduino uredaj
ukljucen, program nastavlja s radom, ispocetka.
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A for ciklustdl eltér6en a while egy feltételes ciklus, amelynek nem tudjuk el6re az ismétlések
szamat. Ennek legegyszer(ibb mddja a kovetkez6:

Amig (a feltétel teljesil)
Hajtsd végre a parancsot

A ciklus el6bb-utdbb leall. Mikor? Aztan amikor olyan informacid jelenik meg, amely megszegi
a ciklusban maradas feltételét. Az alabbiakban lathaté egy példa, amely beolvassa a szdmokat a soros
portrdl, és kinyomtatja a soros monitorra. A while ciklus a 0 szam beviteléig fut. A nulla szdm
megszakitja a ciklust, de mivel a programnak ez a része egy végtelen ciklus() cikluson belil van, amely
addig futja a programot, amig az Arduino eszk6z be van kapcsolva, a program tovabb fut, a kezdetektdl
fogva.

@ While | Arduino 1.8.13

File Edit Sketch Tools Help

© coms
While |

int number = 0;

2
1876
void setup() { 67
// put your setup code here, to run once: 15

Serial.begin (9600);

vold loop() {
// put your main code here, to run repeatedly:
if (serial.awvailable() > 0) {
number = Serial.parseInt();
while (number!=0){
Serial.println(number) ;
number = Serial.parseInt();

Figure 22: While loop

1.9. Libraries

1.9. Koristenje knjiznica (libraries)

1.9. Konyvtar hasznalata (libraries)

The Arduino IDE (development environment) includes numerous examples of program code, however
if we want to use some additional elements (e.g. sensors, screens, etc.) we have to write the code so
that the microcontroller can communicate with such elements. This is sometimes not easy and takes

time, but even for that there is already a ready-made code that someone made and which is free
(Arduino community), so we can include it in the form of a library (library) in our own code.

To turn on the library, click on: Sketch> Include Library> Add .ZIP Library...

Select the .zip file (or unzipped folder), click OK!
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Arduino IDE (razvojno okruzenje) uklju€uje brojne primjere programskoga koda, medutim ako
Zelimo koristiti neke dodatne elemente (npr. senzori, ekrani i sl.) moramo napisati kod tako da
mikrokontroler moze s takvim elementima komunicirati. To nije ponekad jednostavno i zahtijeva
vremena, no i za to postoji ve¢ gotov kod koji je netko napravio i koji je besplatan (Arduino community),
te ga moZemo u obliku knjiznica (libraries) ukljuciti u vlastiti kod.

Za ukljucivanje knjiznica kliknemo na: Sketch > Include Library > Add .ZIP Library...

Odaberemo .zip datoteku (ili raspakiranu mapu), te kliknemo OK!

Az Arduino IDE (fejleszt6i kornyezet) szamos példat tartalmaz programkddra, azonban ha tovabbi
elemeket (pl. szenzorok, képerny6k stb.) szeretnénk hasznalni, akkor meg kell irnunk a kodot, hogy a
mikrokontroller kommunikalni tudjon ezekkel az elemekkel. Ez néha nem egyszer(i és idGigényes, de erre mar
van kész kéd, amit valaki készitett, és ez ingyenes (Arduino kdzdsség), amit konyvtarak formajaban beépithetiink
a sajat kodunkba.

A konyvtarak felvételéhez kattintson a kdvetkezd gombra: Sketch > Include Library > Add .ZIP Library...

Valassza ki a .zip fajlt (vagy kicsomagolt mappat), és kattintson az OK gombra!

@ sketch_sep07a | Arduino 1.8.15 - O *

File Edit Sketch Tools Help &
B _ Manage Libraries... Ctrl+Shift+l
Verify/Compile Ctrl+R
Upload Ctrl+U Add .ZIP Library...

Upload Using Programmer Ctrl+Shift+U

Export compiled Binary Ctrl+Alt+S .‘—x’cu- 10 braries ;
Arduino Cloud Provider Examples
Show Sketch Folder Ctrl+K Arduino Low Power
/ Include Library b ArduinoModbus
Add File... ArduinoRS485
Bridge
Esplora
} Ethernet
Firmata

vOi

125

Keyboard
LiquidCrystal
Mouse

RTCZero

Robot Control
Robot IR Remote
Robot Motor

CAMND Analanlarrartinn

Arduino MKR1
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2. Android

Android is a mobile operating system based on a modified version of the Linux kernel and other
open source software, designed primarily for touchscreen mobile devices such as smartphones and
tablets. Android is developed by a consortium of developers known as the Open Handset Alliance and
commercially sponsored by Google.? During this course, we will program in a way we will connect a
mobile device with the Arduino device. After we completed Arduino programming, we will look into
the programming for Android. For this purpose, we will be using the App Inventor tool which was
developed by the American MIT institute.

Android je otvoreni operacijski sustav za mobilne uredaje, kao $to su pametni telefoni i tablet
raunala, ameri¢ke tvrtke Google Inc. temeljen na jezgri Linux i drugom softveru otvorenog kéda.* Mi
¢emo se baviti programiranjem mobilnih uredaja na nacin da povezemo mobilni uredaj sa Arduino
uredajem. Nakon Sto smo obradili Arduino programiranje, sada ¢emo se pozabaviti programiranjem za
Android. U tu svrhu koristit ¢emo alat App Inventor for Android koji je razvijen na Americkom institutu
MIT.

Az Android egy nyilt operacids rendszer mobil eszk6zokhoz, példaul okostelefonokhoz és
tablagépekhez, az amerikai Google Inc. cégtél, amely Linux kernelen és mas nyilt forraskodu
szoftvereken alapul. A mobil eszk6zok programozasaval fogunk foglalkozni oly mddon, hogy a
mobileszkdzt az Arduino késziilékhez csatlakoztassuk. Most, hogy foglalkoztunk az Arduino
programozassal, az Android programozasaval fogunk foglalkozni. Erre a célra az App Inventor for
Android eszkozt fogjuk haszndlni, amelyet az American Institute MIT-ben fejlesztettek ki.

2.1. MIT App Inventor

MIT App Inventor is an Integrated Development Environment that works as a Web application.
It is a program you don't need to install. All you need to do is log in to a web application by Google
account. However, the App Inventor program doesn't run on the desktop computer or the web, it runs
on a mobile phone. Because of that, the program needs to be uploaded on a mobile device or run in
the emulator. We will explain both approaches.

MIT App Inventor je integrirana razvojna okolina koja se koristi kao Web aplikacija. Sam App
Inventor nije potrebno instalirati, ve¢ se dovoljno prijaviti na Web aplikaciju pomoc¢u Google
korisnickog racuna. Medutim, program napisan u App Inventoru se ne izvodi na stolnom racunalu ili
na Webu, ve¢ na mobilnom uredaju. Zbog toga je potrebno napisani program ili prebaciti na mobilni
uredaj, ili pokrenuti u simulatoru Android uredaja kojeg instaliramo na stolno rac¢unalu. U nastavku ¢e
biti objasnjena oba pristupa.

Az MIT App Inventor egy integrdlt fejleszt6i kornyezet, amelyet webalkalmazasként
haszndlnak. Nem sziikséges magat az App Inventort telepiteni, de elegendd egy Google felhasznaldi
fiokkal bejelentkezni a webalkalmazasba. Az App Inventorban irt program azonban nem asztali
szamitégépen vagy a weben fut, hanem mobileszk6zon. Emiatt vagy at kell vinni az irott programot
egy mobil eszkodzre, vagy le kell futtatni egy Android késziilék szimuldtorban, amit asztali szamitdgépre
telepitlink. Az aldbbiakban mindkét megkozelitést ismertet;jlik.

3 https://en.wikipedia.org/wiki/Android_(operating_system)
4 https://hr.wikipedia.org/wiki/Android_(operacijski_sustav)
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2.2. Installation of App Inventor Android Emulator
2.2. Instalacija Android APP Inventor emulatora
2.2. Az Android APP Inventor emulator telepitése

Downloading and installing the emulator begins with a web browser opening and typing “app
inventor download” keywords in Google search. By clicking on a link, we will download the installation
file. The whole procedure is explained with screenshots.

Preuzimanje i instalacija emulatora pocinje tako da otvorimo web preglednik i u Google
trazilicu upiSemo pojam ,app inventor download”. Pokretanjem linkova preuzet ¢e se instalacijska

datoteka koja ée instalirati emulator na racunalo. Postupak je objasnjen u sljedecim slikama.
Az emulator letoltése és telepitése ugy kezd6dik, hogy megnyit egy webbongészét, és beirja az

»app inventor download” kifejezést a Google keres6jébe. A hivatkozasok futtatdsa letolti a telepitéfaijlt,
amely telepiti az emulatort a szamitdgépre. Az eljarast a kovetkez6 abrak ismertetik.

G app inventor download - Google X +

< @ @& googlecom

Postavite favorite na traku za favorite radi brzog pristupa. Odmah uvezite favorite.

Go g|e app inventor download X m & Q

Q sve [ Shke [ Videozapisi @ Karte i Vige Postavke  Alati

Oko 18.700 000 rezultata (0,47 sek)

https://appinventor.mit edu » explore + Prevedi ovu stranicu
Installing App Inventor 2 Setup on Windows - MIT App Inventor
Download the installer. Locate the file MIT_Appinventor_Tools_2.3.0 (~80 MB) in your
Downloads file or your Desktop. The location of the download on your

How to Update the App... - Windows Drivers - Troubleshooting

https://appinventor.mit.edu » content - Prevedi ovu stranicu

Windows Installation - MIT App Inventor
Installing the App Inventor Setup software package - Download the installer. - Locate the file
Applnventor_Setup_Installer_v_1_2.exe (~92 MB) in your Downloads

hitps://appinventor.mit.edu » explore ~ Prevedi ovu stranicu
Installing and Running the Emulator in Al2 - MIT App Inventor

App Inventor provides an Android emulator, which works just like an Android but appears on
your computer screen. So you can test your apps on an emulator and

Figure 23: App Inventor emulator downloading

9 besatog ik %
CIESC R

€ © @ spminveatormitedu

. bz

‘-- About Educators News Resources Biogs m p——

Installing App Inventor 2 Setup on Windows

installing the WIndows §0ftware for App Inventor Setup has two parts:

1. Installing the App Inventor Setup software package. This step is the same for all Android devices, and the same for Windows XP, Vista, Windows 7, 8.1, and 10.

2.1 you chaose fo use the USB cable o connect 1o a need 10 install Windows drivers for your Ancroid phane
NOTE: App Inventor 2 For using elther Chroma o Firefesx a5 Your browser for Usé With App
Inventor.

Installing the App Inventor Setup software package

from an account that hat privileges. Installing via anon-administrator account ks currently not supported

you have Installed a previous version of e ApD Inventor 2 setup 1ools. you will Need to uninstall them befors Installing the (atest version. Follow the Instructions at
o o Software.

2. Locate the file MIT_Appinventor_Tools_2.3.0 (~80 MB) in your Downloads fle or your Deskiop. The location of the download on your computer depends on how

your browser is configured.

3. Open the fle.

because you might need it o check drivers later

change the installation lacation but fect
sion of Windows and whether or nat you rator

e, Click yes

Figure 24: App Inventor emulator downloading
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P2 MIT App Inventor Tools 2.3.0 Setup - x

Welcome to MIT App Inventor Tools
2.3.0 Setup

Setup will guide you through the installation of MIT App
Inventor Tools 2.3.0.

Itis recommended that you dose all other applications
before starting Setup. This wil make it possible to update
relevant system fies without having to reboat your
computer.

Click Next to continue.

Cancel

Figure 25: Running an installation

P2 MIT App Inventor Tools 2.3.0 Setup - X

Choose Installation Options '
Wiho should this application be installed for? g

Please select whether you wish to make this software available to all users or just yourself.

@® anyone who uses this computer (al users)
() nly for me (Thomir)

Installation for all users requires Administrator priviieges.

Mullsoft Tnstall System va.0a1

Figure 27: Users selection

P2 MIT App Inventor Tools 2.3.0 Setup -

x

Install Location

This program will install the MIT App Inventor Tools 2.3.01n the following directory.

MIT App Inventor Tools directory path

Browse...

Space required: 177.5M8
Space avallable: 10, 1B

Mullsoft Install Syskem 3,051

<ma e

Figure 29: Choose an installation path

P2 MIT App Inventor Tools 2.2.0 Setup —

Installing [
Please wait while MIT App Inventor Tools 2.3.0 is being installed. ﬁ

P2 MIT App Inventor Tools 2.3.0 Setup -

x

License Agreement [
Please review the license terms before instaling MIT App Inventor Toals 2.3.0. g

Press Page Down to see the rest of the agreement.

[This s the MIT App Inventor Setup Software

It consists of portions of the Andraid Software Development Kit,
which is governed by the following license:

1. Introduction

1.1The Android Software Development Kit (referred to in this License

(Agreement as the "SDK” and spedifically including the Android system

fies, packaged APIs, and Google APIs add-ons) is icensed to you

jsubject to the terms of this License Agreement. This License Agreement v

If you accept the terms of the agreement, diick I Agree to continue. You must accept the
agreement to install MIT App Inventor Tools 2.3.0.

rullsaft Instal System va,051

< Coce

Figure 26: Accept the license agreement

72 MIT App Inventor Tools 2.3.0 Setup —

Choose Components
Choose which features of MIT App Inventor Tools 2.3.0 you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: MIT App Inventor Tools Descapbon

Positian your mouse
top [con over a component to

see its description,

Space required: 177.8MB

rullsoft Install System +3,0a1

Figure 28: Choose installation components

P2 MIT App Inventor Tools 2.2.0 Setup — >

Choose Start Menu Folder [
Choose a Start Menu folder for the MIT App Inventor Tools 2.3.0 shortruts. ﬁ

Select the Start Menu folder in which you would like to create the program's shorteuts. You
can also enter a name to create a new folder.

IT App Inventor To

7-Zip

Accessibiity

Accessories

Administrative Tools

ATMP

Alati sustava Microsoft Office
Android Studio

Bloodshed Dev-C++
BS.Player

CCleaner

Epic Pen v

[[]Do not create shortuts
Hullsoft Install System v3,0a1

Figure 30: Choose a name of the Start menu
folder

Show details

Mullsoft Install System v3.0al

< Badk Mext > Cancel

Figure 31: Installation progress

P2 MIT App Inventor Tools 2.3.0 Setup —

Completing MIT App Inventor Tools
2.3.0 Setup

MIT App Inventor Tools 2.3.0 has been installed on your
computer.

Click Finish to dlose Setup.

tart aiStarter tool now!

pre Cancd

Figure 32: Installation complete
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2.3. My first Android program — Hello World!
2.3. Moj prvi Android program — Hello World!
2.3. Az elsé Android programom — Hello World!

As early mentioned, we will use the App inventor environment as a web application. We will
run a web browser, type in App inventor, follow the links and log in by using a Gmail user account.

Kao sto je ranije navedeno, App Inventor razvojnu okolinu koristimo kao Web aplikaciju.
Pokrenuti ¢cemo Web preglednik, upisati App Inventor, slijediti linkove i prijaviti se u App Inventor

pomocu Gmail korisni¢kog racuna.

Mint korabban emlitettik, az App Inventor fejleszt6i kornyezetet webalkalmazasként
haszndljuk. Elinditunk egy webbongész6t, beirjuk az App Inventor szét, kévetjiik a linkeket, és Gmail-

fiokkal bejelentkeziink az App Inventorba.

G appinventor - Google pretrazive. X =

< G & googlecom

Postavite favorite na traku za favorite radi brzog pristupa. Odmah uvezite favorite...

GO g|€ app inventor

a

Oko 73.900.000 rezultata (0,60 sek)

appinventor mit edu ~ Prevedi ovu stranicu
MIT App Inventor

) Sve [@) Slike [ Videozapisi [ Knjige @ Karte

X =m § Q

i Vise Postavke Alati

‘With MIT App Inventor, anycne can build apps with global impact ... App Inventor now offers a

certification exam via edX. Click here o leamn more. Get Started

Get Started Tutorials

App Inventor is a cloud-based tool Beginner Tutorials - Mole Mash -
which means you can build PaintPot - App Building Guides
App Inventor 2! Beginner Tutorials

To go directly to designing and ‘With these beginner-friendly
building apps with Inventor 2 tutorials, you will lear the

MIT App Inventor Login App Inventor

You are now logged out of MIT App ‘Welcome to MIT App Inventor! or.
Inventor. You are logged Your Revisit Code: - - - Sign

Figure 33: App inventor login

| MIT

. i About Educators News Resources
S==_ APP INVENTOR

o = awnceonr Goc | [EEE

With MIT App Inventor, anyone can
build apps with global impact

Learn More

Active Users Active Users Active Users Registered
today: this week: this month: Users:
77.4K 330.9K 873.7K 8.2M

Countries: Apps Built:
195 34.0M

MITx

DompN App Inventor now offers a certification exam via edX. Click here to learn more.

Figure 34: App inventor login
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G Prijavite se putem Googlea

Prijava

Nastavi do aplikacije mit.edu

E-poéta ili telefon
[ t\homlr.robot\c@gma\'l‘com\

Zaboravili ste e-adresu?

a biste nastavili, Google ¢e podijeliti vase ime, e-adresu,
jezika i profilnu sliku s aplikacijom mit.edu

Otvorite korisnicki radun

Figure 35: Login by Gmail account

After successful login, you will see the App Inventor starting screen. After the first login, you
will also see the App Inventor welcome screen which offers guides for creating new projects. Also,
there is an option to create a new empty project. From now on we will be creating new projects by
clicking on the "Start new project” option in the upper right corner of the screen.

Nakon prijave pokrenuti ¢e se pocetni ekran App Inventor web aplikacije. Prilikom prve prijave
prikazati ¢e se ekran dobrodoslice koji nudi pomo¢ pri izradi jednostavnih aplikacija, ili mogucnost
kreiranja novog praznog projekta. Ubuduce, novi projekt ¢emo kreirati pomocu ,,Start new project”
opcije prikazane u gornjem lijevom uglu ekrana.

Bejelentkezés utdn elindul az App Inventor webalkalmazas kezd6képernySje. Amikor el&szor
jelentkezik be, megjelenik egy lidvozl6 képernys, amely segitséget nyljt egyszer( alkalmazdsok
létrehozasahoz, vagy Uj Ures projekt |étrehozdsdhoz. A jov6ben a képerny6 bal fels6 sarkaban lathatd
"Uj projekt inditasa" opciéval Uj projektet hozunk létre.

Projects

=
GET STARTED WITH SOME TUTORIALS

HELLO PURR TALK TOME TRANSLATE APP

P2 o

|
—

that y

Figure 36: App Inventor welcome screen
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Project name HelloWorld

Cancel OK

Figure 37: Create new App Inventor project

'

Jpiand F
4 o u] -
N oca

e

Figure 38: Project development environment

After creating a project named "Hello World" standard App inventor project development
environment is opened. Our first project will consist of a single button that will show the "Hello World"
message on click. The first step is, of course, adding a button on the application layout as shown in the
previous figure. Using meaningful names for application controls is highly recommended. In a complex
project names like Buttonl, Button2, Button3, etc. will quickly become confusing and inefficient. The
following figures will show the procedure of renaming controls.

Nakon kreiranja prvog projekta pod nazivom , Hello World“ otvara se standardna radna okolina
App Inventora u kojoj ¢emo izradivati nase projekte. Nas$ prvi projekt ¢e se sastojati od jednog gumba
koji ¢e ispisivati poruku ,Hello World“ nakon Sto ga pritisnemo. Prvi korak je naravno, dodavanje
gumba na ekran kao Sto je prikazano na prethodnoj slici. U projektima je poZeljno koristiti smislena
pravila za imenovanje kontrola koje dodajemo u projekt. U sloZzenim projektima Buttonl, Button2,
Button3 itd. ¢e ubrzo postati zbunjujuce i neefikasno. U nastavku je prikazan postupak preimenovanja
kontroli.

Az elsé ,Hello World” projekt létrehozdsa utan megnyilik az App Inventor standard
munkakdrnyezete, amelyben elkészitjik projektjeinket. Els6 projektiink egyetlen gombbdl fog allni,
amely megnyomasakor kinyomtatja a ,Hello World” lizenetet. Az els6 l1épés természetesen egy gomb
hozzaadasa a képerny6hoz az el6z6 képen lathaté mddon. A projektekben célszerl értelmes
szabalyokat haszndlni a projekthez hozzaadott vezérl6k elnevezésére. Az Gsszetett projektekben a
Button1, Button2, Button3 stb. hamarosan zavaréva és hatastalanna valik. A vezérl6 atnevezésének
eljarasa alabb lathato.
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Components

- = cr
Obisplay hidden components in Viewer Screen]

Phone size (505,320) v m

Text for Button!

Figure 39: Control selection

Rename || Delete

Figure 40: Control
renaming

Old name:

m

utton1

Mew name: btnClickMe

Cancel OK

Figure 41: Setting up a new name

Shape
default -

ShowFeedback

Text

Click ma!

TextAlignment
center:1 -

TextColor
B Default

Visible

Figure 42: Setting up a control
text

To see a "Hello World" message, a button is not enough. If we want to see the message, we
require another control that is called Notifier. Notifier control can be dragged and dropped on the
application layout, in the same manner, we did with the button. Notice that the Notifier is not visible

on the application layout.

Za ispis poruke , Hello World“ gumb nije dovoljan. Potrebno je dodati jos jednu kontrolu koja
se zove Notifier. Kontrolu Notifier ¢emo takoder odvuci na ekran korisni¢kog sucelja, isto kao $to smo
napravili sa gumbom. Primijetimo da kontrola Notifier nije vidljiva na korisnickom sucelju.

Egy gomb nem elég a ,Hello World” izenet kinyomtatasahoz. Sziikséges egy masik Notifier
nevd vezérlé hozzdadasa. A Notifier vezérl6t is athldzzuk a felhasznaléi feliilet képerny6jére, ugyanuagy,
mint a gombbal. Figyelje meg, hogy a Notifier vezérl6elem nem lathato a felhasznaldi feliileten.
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nents in Viewer

User Interface

w

Button

CheckBox

<

DatePicker

Click mel

Image

1

Label

ListPicker

ListView

Notifier

PasswordTextBox

Figure 43: Adding the Notifier

control
Men-visible components
Notifier
Figure 44: Notifier is added, but not
visible on the layout
Components Components
a Screenl =] Screen]
=IbtnClickMe old name Motifiert —JIbtnClickMe
Notifier] MotifierHello
Mew name: MotifierHelid
Cancel oK
Figure 46: Choosing a new name for Notifier
Rename  Delete Rename  Delete
Figure 45: Notifier Figure 47: Renamed
renaming Notifier
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Now as the required controls are added to the layout, we can start programming their
functionality. For that, we need to switch from designer mode to programming by clicking the "Blocks"
button.

Dodali smo potrebne kontrole na korisni¢cko sucelje. Da bismo poceli sa programiranjem
njihovih funkcionalnosti, potrebno je iz dizajnerskog nacina rada preéi u programerski. To ¢emo postici
tako da pritisnemo na gumbic¢ ,,Blocks”.

A felhasznaldi fellilethez hozzaadtuk a sziikséges vezérl6ket. A funkcidik programozasanak
megkezdéséhez at kell valtani a tervezési modbdl a programozasi mdédba. Ezt a "Blocks" gomb
megnyomasaval érjik el.

English - tihomir.robotic@gmail.com -

Properties
btnClickMe

BackgroundColor
[ Default

Enabled

Figure 48: Switching to programming mode

Now we need to connect btnClickMe button with NotifierHello Notifier. We will also add a text
that will Notifier display on the screen.

Dodali smo potrebne kontrole na korisnicko sucelje. Da bismo poceli sa programiranjem
njihovih funkcionalnosti, potrebno je iz dizajnerskog nacina rada preci u programerski. To éemo postiéi
tako da pritisnemo na gumbic¢ ,Blocks”.

Most Ossze kell kétni a btnClickMe gombot a NotifierHello vezérlével, amiben felvessziik a
képerny6re nyomtatandd szoveget.

HelloWorld Sereen - l Add Screen .. I Remove Screen I Publish to Gallery I
Blocks Viewer
@ Built-in :
B when (TS0 Click Bz FEE
Control
o do S Built-in
Logic
B et M control
= when [(TSAED GotFocus Hiow
Bt = Logic
Wusts W vath
. - . W voxt - =
- Dictionaries (N binClickMe -~ JE el - when e YRR Click
Colers Lists - "
o (=1l NotifierHello » BTN ELEETENET V]
W variables Moictionaries ——
Wpiocedures when [ROETINERS LostFocus W colors title
8 [ screem do B variables buttonText
[T W procedures
A NotifierHello when [II€TC %8 TouchDown
=] Screenl
Any component do
SbtnClickMe
/% NotifierHello

when _TouchUp
do
Figure 50: For Notifier, choose ShowMessageDialog function

Figure 49: On btnClikcMe button add when btnClickme and insert it within the Notifier

click function
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Blocks Viewer
@ Built-in n
™ control
= Logic ) join
B vath
B rext
= when [GeT0 %8 Click
Lists = "
. do cal NENEREEES ShowMessageDialog
M pictionaries u n
- message | Hello World! |
Colors - u B
compare texts ‘ ‘ (s
B variables buttonText
M procedures - :
trim
e Screen
Bbtncickwe Wpczse— L
& NotifierHello

starts at text

Any component .
piece

Figure 51: Add text message to a Notifier

Notifier is a function with 3 arguments: message - the message notifier displays, title - a title
shown on the Notifier window, buttonText - a text for closing the notifier. Set up the message by adding
text controls as the figure shows.

Now we will load our program in the emulator and run it. First, we run the aiStarter application
that is necessary for running the emulator. The icon should be on a desktop.

Notifier je funkcija koja ima tri argumenta: message — poruka koja se ispisuje, title — naslov
prozora za prikaz obavijesti, buttonText — tekst koji se prikazuje na gumbicu za zatvaranje obavijesti.
Podesimo poruke tako da dodamo pripadne tekstualne kontrole kao $to je prikazano na slici.

Sada ¢emo na$ program ucitati u emulator i izvesti. Najprije pokrenemo aplikaciju koja je
potrebna za pokretanje emulator dvoklikom na ikonu aiStarter koja bi se trebala nalaziti na radnoj
povrsini.

A Notifier egy olyan fliggvény, amelynek harom argumentuma van: message - a kinyomtatott
Uzenet, title - az értesitést megjelenits ablak cime, button text - az értesitést lezaré gombon megjelené
szoveg. Tegylk testre az lUzeneteket a megfeleld szoveges vezérl6k hozzaadasaval a képen lathato
maodon.

Most betdltjiik a programunkat az emulatorba, és futtatjuk. EI&szor is elinditjuk az emulator
inditasahoz sziikséges alkalmazdst az aiStarter ikonra valé dupla kattintassal, amelynek az asztalon kell
lennie.

R

aistarter

Figure 52: Starting up the emulator

33



Projects ~ Connect = Build - Settings ~ Help ~

Screen - lish to Gallery

Viewer
Starting the Android Emulator

Refresh Companion Screen Ulbisplay hidden components in Viewer Please wait: This might take a minute or two
Reset Connection Phone size (505,320) w
Hard Reset Cancel
Click me! Figure 54: Starting up the emulator

Figure 53: Loading the application in the emulator

Cpisplay hidden components in Viewer Oloisplay hidden companents in Viewer
Phone size (505.320) v Phone size (505,320) v

#5554 <build> - X

B 5554<build> - x

Click me! Click me!

® Message

Hell o

Non-visible components Non-visible components

Figure 55: Emulator with our loaded application Figure 56: Running the application inside the emulator

2.4. App Inventor connection methods

In a previous chapter, we learned how to run the App Inventor program inside an emulator. The
emulator is not a real mobile device, it is merely a program that behaves like a mobile device and is
used for testing. There are three ways of loading the App Inventor program on a mobile device. All of
them are visible in the connect menu:

1. Al Companion
2. Emulator
3. USB

Al Companion is used for loading a program to a mobile device over a WiFi network by using MIT
Al2 Companion application. This application must be installed on a mobile phone. Application and
tutorial are available on the link: https://appinventor.mit.edu/explore/ai2/setup-device-wifi.html.

Working with the emulator is explained in the previous chapter. Emulator and tutorial are available
on the link: https://appinventor.mit.edu/explore/ai2/setup-emulator.html.
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Direct connection via USB cable requires a bit more steps. The complete procedure is explained
at https://appinventor.mit.edu/explore/ai2/setup-device-usb.html. To connect App Inventor with a
mobile device via USB cable it is required to:

e Install App Inventor software used by an emulator - the procedure is explained in chapter 2.2

e Install Al Companion

e Turn the USB debugging on the mobile phone (developer options) - whole procedure is
explained at https://developer.android.com/studio/debug/dev-options

e Install Android drivers on the computer - follow the
link https://software.intel.com/content/www/us/en/develop/articles/intel-usb-driver-for-
android-devices.html

2.4. Nacini povezivanja App Inventora s mobilnim uredajima

U ranijem poglavlju naucili smo kako se na$ Android program moZe isprobati u emulatoru.
Emulator nije fizicki mobilni uredaj, ve¢ samo program koji ,,glumi“ mobilni uredaj i sluZi za testiranje.
Postoje 3 nacina kako mozemo ucitati program iz App Inventora u mobilni uredaj i ti nacini su vidljivi u
izborniku Connect:

1. Al Companion
2. Emulator
3. USB

Al Companion sluZi za ucitavanje programa u mobilni uredaj preko WiFi mreze uporabom MIT Al2
Companion aplikacije koju je potrebno preuzeti i instalirati na mobilni uredaj. Aplikacija i postupak su
dostupni na poveznici https://appinventor.mit.edu/explore/ai2/setup-device-wifi.html.

Rad s emulatorom je detaljno objasnjen u prethodnom poglavlju. Postupak i emulator su dostupni
na poveznici https://appinventor.mit.edu/explore/ai2/setup-emulator.html.

Direktno povezivanje preko USB-a zahtjeva nesto viSe koraka. Kompletni postupak objasnjen je na
poveznici  https://appinventor.mit.edu/explore/ai2/setup-device-usb.html. Od preduvjeta za
povezivanje APP Inventora s mobilnim uredajem preko USB kabla potrebno je:

e Instalirati App Inventor softver koji koristi emulator — postupak objasnjen u poglavlju 2.2

e Instalirati ranije spomenuti Al Companion

e Ukljuciti USB ispravljanje gresaka na mobilnom uredaju (opcije za razvojne inZenjere) —
detaljan postupak objasnjen na https://developer.android.com/studio/debug/dev-options

e Instalirati upravljacke programe na racunalo za povezivanje s Android uredajem preko USB-a
— poveznica https://software.intel.com/content/www/us/en/develop/articles/intel-usb-
driver-for-android-devices.html

2.4. Az App Inventor mobileszk6zokhdz vald csatlakoztatdsanak modjai

Az el6z6 fejezetben megtudtuk, hogyan tesztelheté az Android programunk emulatorban. Az
emulator nem fizikai mobileszkdz, hanem csak egy mobileszkdzt "személyesité" program, amelyet
tesztelésre hasznalnak. Haromféleképpen télthetiink be egy programot az App Inventorbdl
mobileszkozre, és ezek a mddok lathatok a Csatlakozas mentiben:
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1. Al Companion
2. Emulator
3. USB

Az Al Companion az MIT Al2 Companion alkalmazas segitségével tolthet6 be programok
mobileszkézre WiFi haldzaton keresztiil, amelyet le kell t6lteni és telepiteni kell a mobileszkozre. A
jelentkezés és az eljaras a linken érhet6 el: https://appinventor.mit.edu/explore/ai2/setup-device-
wifi.html.

Az emuldtorral valéd munkavégzés részletes leirasa az el6z6 fejezetben talalhatd. Az eljaras és az
emuldtor elérhetd ezen a linken: https://appinventor.mit.edu/explore/ai2/setup-emulator.html.

Az USB-n keresztiili kbzvetlen csatlakozdshoz még néhdny Iépésre van sziikség. A teljes eljaras
leirdsa ezen a linken taldlhatd: https://appinventor.mit.edu/explore/ai2/setup-device-usb.html. Az
APP Inventor mobileszk6zh6z USB-kabellel torténd csatlakoztatasanak el6feltételei:

o Telepitse az emulatort hasznald App Inventor szoftvert — a 2.2 fejezetben ismertetett eljaras
szerint

e Telepitse a kordbban emlitett Al Companiont

o USB-hibakeresés engedélyezése mobileszk6zén (FejlesztGi beadllitdsok) — a részletes eljaras
leirdsa: https://developer.android.com/studio/debug/dev-options

e Telepitse a vezérlGprogramokat a szamitogépre, hogy USB-n keresztiil csatlakozzon az
Android-eszk6zhoz - link:
https://software.intel.com/content/www/us/en/develop/articles/intel-usb-driver-for-
android-devices.html

2.5. APK file generating
2.5. Generiranje APK datoteke
2.5. APK fajl generdlasa

Described methods for connecting App Inventor with the mobile device will load the
application on a mobile phone, but only inside the MIT Appinventor 2 test application. In other words,
our application "exists" on a mobile phone as long as the connection between App Inventor and mobile
phone is active. If we want to permanently load our application on a mobile phone, we need to
generate apk file and load it on the mobile device. Apk file will be permanently loaded on the mobile
device by using Al Companion application. (Al Companion must be installed on mobile device).

Opisani nacini povezivanja APP Inventora s mobilnim uredajem ¢ée ucitati aplikaciju na mobilni
uredaj ali samo unutar MIT Appinventor 2 test aplikacije. Drugim rijeCima, aplikacija postoji na
mobilnom uredaju sve dok je veza izmedu mobilnog uredaja i App Inventora aktivna. Ako Zelimo da
aplikacija trajno ostane pohranjena u mobilnom uredaju, potrebno je generirati takozvanu apk
datoteku i prebaciti ju na mobilni uredaj. Apk datoteku ¢emo trajno ucitati na mobilni uredaj
uporabom aplikacije Al Companion koja mora biti instalirana na mobilni uredaj.

Az APP Inventor mobileszkdzhoz vald csatlakoztatdsanak leirt moddszerei betoltik az
alkalmazast a mobileszkozre, de csak az MIT Appinventor 2 tesztalkalmazason belll. Mas szavakkal, az
alkalmazas mindaddig létezik a mobileszk6zon, amig a mobileszkdz és az App Inventor kozotti
kapcsolat aktiv. Ha azt szeretnénk, hogy az alkalmazas tartésan a mobileszk6zén maradjon, akkor létre
kell hozni egy Ugynevezett apk fijlt, és at kell vinni a mobil eszkzre. Az Apk fajlt véglegesen feltoltjik
a mobileszkodzre az Al Companion alkalmazas segitségével, amelyet telepiteni kell a mobileszkdzre.
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Figure 58: Apk file generating progress bar
Figure 57: Apk file generating
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Figure 59: Apk QR code

Figure 60: QR code scanning by Figure 61: Running the "Hello
using the "scan QR code" option World" application on a real
inside Al Companion application mobile phone

2.6. The Calculator application
2.6. Aplikacija kalkulator

2.6. Aplikacio alkalmazas

One of the most commonly used applications for programming learning is the calculator. There
are a lot of calculators we can download from the App Inventor Gallery. To access the gallery, we will
clock on the option Login to Gallery.

Jedna od najcesce koristenih aplikacija za uCenje programiranja jest kalkulator. Postoje brojni
gotovi kalkulatori koje moZemo preuzeti iz galerije gotovih programa za App Inventor. Galeriji se
pristupa pomocu opcije Login to Gallery.

A programozas tanuldsara az egyik leggyakrabban haszndlt alkalmazas a kalkuldtor. Szdmos
kész alkalmazas létezik, amelyeket letolthetiink az App Inventor kész programok galéridjabdl. A galéria
a Login the Gallery opcidval érhet6 el.
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Figure 62: App Inventor Gallery

After clicking on Login to Gallery, we will log in by using our Gmail account. On the "search"
bar we will type the name of the application we are searching (for instance Calculator) and type the
Search button. We can load the selected application by clicking the Load App Into MIT App Inventor
option.

For a calculator user interface, we will need the following controls:

e Buttons (b0, b1, b2, b_plus, etc)
e Textbox (display result line)

For a calculator programming logic, in the Blocks part we will need the following programming blocks:

Nakon toga, logiramo se pomodéu Gmail korisnickog rauna, u podrucje za pretragu upisemo
okvirni naziv aplikacije koju trazimo (npr. calculator) i pritisnemo tipku search. Odabranu aplikaciju
ucitamo kao nas projekt pomocu opcije Load App Into MIT App Inventor.

Za izradu korisnickog sucelja kalkulatora potrebne su nam sljedece kontrole:

e  Gumbici (b0, b1, b2, b_plus, itd)
e Textbox (Linije za prikaz rezultata)

Za izradu kalkulatora u dijelu Blocks, potrebni su nam sljedeci programski blokovi:

Ezt kdvet6en a Gmail felhasznaldi fidkunkkal bejelentkeziink, a keres6mezébe beirjuk a
keresett alkalmazas (pl. calculator) kisérleti nevét, majd megnyomjuk a keresés gombot. A kivalasztott
alkalmazast a Load App Into MIT App Inventor opcidval toltjik be sajat projektiinkként.

Az alkalmazas felhasznaldi felliletének létrehozasahoz a kbvetkezd vezérlGkre van sziikségiink:

e Gombok (b0, b1, b2, b_plus, stb.)
e Textbox (Sorok az eredmények megjelenitéséhez)

Az alkalmazaslétrehozdsdhoz a Blokkok részben a kévetkezd programblokkra van sziikségilink:

initialize global (5 Jto | “[@"

initialize global ([=alLlto  “[0)"
initialize global to | ‘@
initialize global ([ to = “@~

Figure 63: Variables declaration Figure 64: Number input buttons

do  set to

(2] join

| TextBox1 - [ Text - |
‘o

g0 set UETERTED - (D to | (2) join ( QSIS - ACTED
‘0

—
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Figure 65: Arithmetical operations buttons
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then set EEERTED  AETED o ( (2 24 global firstNum - R =4 global secondNum -

| —
a =¥ global op - ] = - MR
[ W TexiBox1 - N Text - RG] L[ global firstNum - |BEMETET global secondNum -

| —
a =4 global op + J = -
L B TextBox 1+ B Text - ROBEREINATET o ohal firsthum - Jeal 24 global secondNum - )

| —
o) if get FIEEIED | EXD
then set AEIEETED - AT © /-1 global firsthum - WAL -1 global secondNum - ||

| —

Figure 66: Button equals

when IEEETED Click
do  set to [ “[@"
24 global firstNum + ETSEE O |8

-7 global secondNum - L) B D
24 global result ~ EGTIINES O B
G set o @

Figure 67: Button C

For practice - download and test one calculator from Gallery, and after that, build your
calculator from scratch by following instructions.

Za vjezbu — preuzmite i pokrenite jedan gotov kalkulator, a nakon toga izradite vlastiti kalkulator
sljededi upute!

Gyakorlasképpen - tolts le és futtass egy kész alkalmazast, majd az utasitdsokat kovetve készitsd el a
sajat alkalmazasod!
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2.7. MakeBlockRemoteControler application
2.7. Aplikacija MakeBlockRemoteControler

2.7. MakeBlockRemoteControler aplikacid

Now we will develop an application that will be used as a remote controller for controlling
MakeBlock robot vehicle. The android part of the application will be built in App Inventor and it will
run on a mobile device. MakeBlock robot is Arduino driven so it requires an application developed in
Arduino Integrated Development Environment.

Sada ¢emo izraditi aplikaciju koju éemo koristiti kao daljinski upravlja¢ za upravljanje
MakeBlock robotskim vozilom. Aplikacija za Android ¢ée biti izradena u App Inventoru i izvodit ¢e se na
Android uredaju. Na MakeBlock robotu koji je pogonjen Arduino uredajem, potrebno je uditati
aplikaciju izradenu u Arduino integriranoj razvojnoj okolini.

Most létrehozunk egy alkalmazdst, amelyet tdviranyitdként fogunk hasznalni a MakeBlock
robotjarm(i vezérlésére. Az Android-alkalmazas az App Inventorba épiil, és az Android-eszk6zon fog
futni. Az Arduino-alapu MakeBlock roboton egy Arduino integralt fejlesztGi kornyezetben létrehozott
alkalmazast kell betélteni.

2.7.1. Arduino code
2.7.1. Arduino kod
2.7.1. Arduino kdd

#include "MeMegaPi.h"
#tinclude <SoftwareSerial.h>

//Encoder Motor

MeEncoderOnBoard motorl(SLOT1);
MeEncoderOnBoard motor2(SLOT2);
MeEncoderOnBoard motor3(SLOT3);

//DC motor (hvataljka)
MeMegaPiDCMotor hvataljka(PORT4B);

//MeBluetooth bluetooth (PORT_5);
//Initial motor speed

int motorSpeed = 150;

char readBT(){
char btin;
btin = (char) Serial3.read();
return btin;
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void setup()

{

}

Serial3.begin(115200);

//bluetooth.begin(115200); //The factory default baud rate is 115200

void loop()

{

if (Serial3.available())

{
char cmd = readBT();

//FORWARD
if (cmd =="1")
{

motorl.setMotorPwm(motorSpeed);
motor2.setMotorPwm(-motorSpeed);

}

J/LEFT

if (cmd =="2")

{
motorl.setMotorPwm(motorSpeed);
motor2.setMotorPwm(motorSpeed);

}

J/RIGHT

if (cmd =="'3")

{
motorl.setMotorPwm(-motorSpeed);
motor2.setMotorPwm(-motorSpeed);

}

//BACKWARD
if (cmd =="4")
{

motorl.setMotorPwm(-motorSpeed);
motor2.setMotorPwm(motorSpeed);

}

//STOP

if (cmd =="'5")

{
motorl.setMotorPwm(0);
motor2.setMotorPwm(0);
motor3.setMotorPwm(0);

}
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//ARM UP

if (cmd =="'6')

{
motor3.setMotorPwm(-220);

}

//ARM DOWN

if (cmd =="'7")

{
motor3.setMotorPwm(180);

}

//GRIPPER CLOSE

if (cmd =="'8")

{
hvataljka.run(150);
delay(2000);
hvataljka.stop();

}

//GRIPPER OPEN

if (cmd =="'9")

{
hvataljka.run(-150);
delay(2000);
hvataljka.stop();

}

//SPEED UP
if (cmd =="U")
{
if (motorSpeed < 245){
motorSpeed = motorSpeed + 10;

}

}

//SLOW DOWN
if (cmd =="'D')
{

if (motorSpeed > 100){
motorSpeed = motorSpeed - 10;
}
}
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2.7.2. Android application
2.7.2. Android aplikacija
2.7.2. Android aplikacio

In order for Android application to successfully communicate with the Makeblock Ultimate
robot series 2.0, it is not enough to use classical Bluetooth Module. It is necessary to download
BluetoothLE module available at the following link:

http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble-20200828.aix.

After downloading, it is necessary to load the module in the Applnventor project by using the option
Extension as shown in the figure. After that, it is necessary to build the graphical user interface which
allows the movement of the robot in 4 directions, lifting and lowering the robot arm, opening and
closing the grip, speeding up and slowing down the movement of the robot. Expected user interface
layout and control names are shown in the following figures.

Da bi Android aplikacija uspjesno komunicirala s Makeblock Ultimate robotom serije 2.0, nije
dovoljno koristiti klasi¢an Bluetooth modul, nego je potrebno preuzeti BluetoothLE modul dostupan
na poveznici http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble-20200828.aix.

Preuzeti modul potrebno je ucitati u Applnventor projekt pomocu opcije Extension kao sto
prikazuje slika. Nakon toga, potrebno je izraditi graficko korisni¢ko sucelje aplikacije koje omogucuje
kretanje robota u Cetiri smjera, podizanje i spustanje robotske ruke, otvaranje i zatvaranje hvataljke te
ubrzavanje i usporavanje robota. Ocekivani izgled sucelja i nazivi kontrola prikazani na slijedeéim
slikama.

Ahhoz, hogy az Android alkalmazas sikeresen kommunikaljon a Makeblock Ultimate
robotsorozat 2.0-val, nem elég a klasszikus Bluetooth modult haszndlni, hanem le kell télteni a linken
elérhetd BluetoothLE modult
http://iot.appinventor.mit.edu/assets/resources/edu.mit.appinventor.ble-20200828.aix.

A letoltott modult be kell télteni az Applnventor projektbe a képen lathato Kiterjesztés opcid
hasznalataval. Ezt kovetSen létre kell hozni az alkalmazas grafikus felhaszndléi fellletét, amely
lehet6vé teszi a robot négyirdnyd mozgdsat, a robotkar emelését és leengedését, a megfogd nyitdsat
és zarasat, valamint a robot gyorsitasat és lassitasat. A fellilet varhatd megjelenése és a vezérl6elemek
nevei a kovetkez6 képeken lathatok.
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User Interface

Layout
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Drawing and Animation
Maps

Sensors

Social

Storage

Connectivity

LEGO® MINDSTORMS®
Experimental

Extension

BluetoothLE

Figure 68: BluetoothLE

module loading

Components

=]

Components

MakeBlock Robot Screen’
Scan Text for ListPicker1 Connect e VerticalArrangement1
A | Status

e HorizontalArrangement

= btnScan
Select_list

= btnConnect

a HorizontalArrangement
= btnForward

a HerizentalArrangement
= btnLeft
= binStop
= btnRight

ArmUp  Arm Down
a8 HorizontalArrangement
Gripper Close  Gripper open == btnBackward
g HorizontalArrangement
SpeedUp  Slow Down
— btnArmUp -
4 3

Figure 70: Controls and
their names

Figure 69: User interface

Media

-

HorizentalArrangement: ﬂ btnDown png
LUVl L

—J binlLeft

ﬂ binLeft.png
= btnStop

Bl btnright pne
= binRight i

HorizontalArrangement. ﬂ binStop.png

' btnBackward ﬂ btnUp.png
HorizontalArrangement Upload File _..

— btnArmUp

= btnArmDown Figure 72: Images for our

buttons loaded with the option
"Upload Image"

HorizontalArrangement
= binGripperClose

= btnGripperOpen
HorizontalArrangement’
= btnSpeedUp

— btnSlowDown

BluetoothLE1

BluetoothClient1

Figure 71: Controls and their

names

After user interface, we’re moving on to application functionality programming by using blocks.

Nakon korisni¢kog sucelja, prelazimo na programiranje aplikacijske funkcionalnosti pomo¢u blokova.

A felhasznaléi felllet utdn attériink az alkalmazas funkcidinak blokkok segitségével torténd

programozdsara.
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when -Click
do  cal EEGEGINSED StartScanning

. set . to
o

when [EIEGHGINSES DeviceFound

do  cal E[EGEGNSIED StopScanning
set ) to BluetoothLE1 - B Devicelist - |
set . to & Select the device B

L -

when EEEEEERS AfterPicking
do  set . to
| -

=il btnConnect ~ W&t
e Select_list - JH Selectionindex - | 0)
then call Connect
W Seiect st - P Selectionindex - |
W Connecting. &

(7=l BluetoothLE1 = B[]

do set
—

Figure 73: Blocks that describe the functionality of the buttons btnScan, btnConnect and the list Select_list, enables the
connectivity of a mobile device with the robot by a Bluetooth and writing the status of the application on the Status label

when Click
do | (o] if | BluetoothLE1 ~ B IsDeviceConnected ~
then call WriteStrings
serviceUuid
characteristicUuid
utf16

values

Figure 74: btnForward functionality block

when Click
do [[o] if | BluetoothLE1 ~ [ IsDeviceConnected ~ |
then call WriteStrings
serviceUuid

characteristicUuid
utf16

values

Figure 75: btnLeft functionality block
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when Click

B -
then call WiiteStrings
serviceUuid |~ .
characteristicUuid | "
utf16

values

Figure 76: btnRight functionality block

when -Click
do | (%] if -
then call WhiteStrings
serviceUuid | * .
characteristicUuid . "
utf16

values

Figure 77: btnBackward functionality block

when _Click
do | (o] if :
then call WriteStrings
serviceUuid | * .

characteristicUuid g 0000FFE3-0000-1000-8000-00805FSB34FB K
utf16

values

Figure 78: btnStop functionality block

when Click
do | (=] i :
then call WriteStrings
serviceUuid | “ .

characteristicUuid 8 0000FFE3-0000-1000-8000-00805F9B34FB K
utf16

values

Figure 79: btnArmUp functionality block

when Click

do | [z if .
then call WhiteStrings
serviceUuid | * .
characteristicUuid | * "
utf16

values

Figure 80: btnArmDown functionality block
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=98 btnGripperClose - M&[1
do | (o] if BluetoothLE1 - [ IzDeviceConnected -
then call EEGHGEISED WriteStrings

serviceUuid @ (000FFE1-0000-1000-8000-00805F9B34FB i

characteristicUuid 3 0000FFE3-0000-1000-8000-00805F9B34FB J
utf16

values

Figure 81: btnGripperClose functionality block

"= btnGripperOpen - MeTe 3
do | (o] if .
then call WriteStrings
serviceUuid | ’
characteristicUuid . "
utf16

values

Figure 82: btnGripperOpen functionality block

when Click
do | (o] if -
then call WriteStrings
serviceUuid | * '
characteristicUuid =~ * "
utf16

values

Figure 83: btnSpeedUp functionality block

when Click
do | (&) if -
then call WiiteStrings
serviceUuid | © .

characteristicUuid
utf16

values

Figure 84: btnSlowDown functionality block
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3. loT — Internet of Things / Internet stvari / Internet eszkozok

Internet of things means connecting devices over the Internet. It represents a network
infrastructure in which physical and virtual “things” of all kinds communicate and are invisibly
integrated. Connecting devices can be wireless and provides new opportunities for interoperability not
only between different systems and brings new possibilities for their control, monitoring and provision
of advanced services. These can be, for example, refrigerators, washing machines, or various safety
systems. The term was coined by Peter T. Lewis.

Internet stvari (engl. Internet of things) oznacava povezivanje uredaja putem interneta.
Predstavlja mreZnu infrastrukturu u kojoj fizicke i virtualne "stvari" svih vrsta komuniciraju i nevidljivo
su integrirane. Spajanje uredaja moZe biti beZicno i omoguéava nove moguénosti za medusobnu
interakciju ne samo izmedu razli¢itih sustava i donosi nove mogucnosti njihove kontrole, pracenje i
pruzanje naprednih usluga. To mogu biti primjerice hladnjaci, perilice, ili razni sigurnosni sustavi.
Pojam je skovao Peter T. Lewis.®

A targyak internete eszkdzok csatlakoztatdsat jelenti az interneten keresztiil. Olyan haldzati
infrastrukturat képvisel, amelyben mindenféle fizikai és virtualis "eszk6z" kommunikal egymassal, és
lathatatlanul integralédnak. A csatlakoztatott eszk6zok vezeték nélkiliek lehetnek, és U lehet&ségeket
tesznek lehet6vé a kolcsonds interakcidban nemcsak a kiilonb6z6 rendszerek kozott, hanem Uj
lehetGségeket kindlnak azok vezérlésére, felligyeletére és fejlett szolgaltatasok nyujtasara. llyenek
lehetnek példaul hitészekrények, mosdgépek, vagy kiilonféle biztonsagi rendszerek. A kifejezést Peter
T. Lewis alkotta meg.

3.1. Hardware
3.1. Upoznavanje sa sklopovljem

3.1. Ismerkedés az dramkorrel

For the application of the Internet of Things, we will use the Arduino board MKR1000, or a
development set with the specified board and electronic elements and assemblies. The Arudino
MKR1000 is a development board with a 32-bit ARM microcontroller architecture with a built-in WiFi
module. More details about the Arduino MKR100 board can be found at the following link:
https://store.arduino.cc/arduino-mkr1000-wifi-with-headers-mounted

Za primjenu Internet stvari koristit ¢emo Arduino plo¢icu MKR1000, odnosno razvojni set sa
navedenom ploc¢icom te elektroni¢kim elementima i sklopovima. Arudino MKR1000 razvojna je plocica
sa 32-bitnim mikrokontrolerom ARM arhitekture sa ugradenim WiFi modulom.

Vise detala o Arduino MKR100 plo¢ici moZe se pronaéi na sljedecoj poveznici:
https://store.arduino.cc/arduino-mkr1000-wifi-with-headers-mounted

Az Internet of Things alkalmazdsdhoz az Arduino MKR1000-es kartyat, azaz egy
fejleszt6készletet hasznalunk a megadott kartyaval és elektronikus elemekkel, aramkorokkel. Az
Arduino MKR1000 egy fejleszt6 kartya 32 bites ARM architektiraju mikrokontrollerrel, beépitett WiFi
modullal.

Tovabbi részletek az Arduino MKR100 tablardl az aldbbi linken talalhatdk:
https://store.arduino.cc/arduino-mkr1000-wifi-with-headers-mounted

5 https://hr.wikipedia.org/wiki/Internet_stvari
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3.1.1 Arduino MKR1000

The Arduino MKR1000 development board consists of a microcontroller but also other
elements needed for its operation. To work with the development board, it is important to know the
derived connections (pins) that can be directly connected to the experimental board or conductors.
They serve as inputs/outputs of the microcontroller. Just as a personal computer (PC) has the ability
to connect input (eg keyboard, mouse, touch screen,...) and output (eg screen, speaker,...) units, so the
microcontroller has the ability to connect input (eg button, potentiometer, ...) and output (eg LED,
display,...) units to the input/output connection pins.

The pins of the Arduino MKR1000 board (microcontroller) are marked:

- DO-D14, te D15-D21 — digital inputs/outputs

- AO0O- A6 (D15-D21) — analog inputs

- DO-DS8, D10, A3(D18) and A4(D19) - PWM outputs

- AOis also a 'real' analog output, ie a DAC (digital-to-analog converter) output

The inputs and outputs of the microcontroller can be divided (according to the type of signal that is
brought to them, or that we get on them) into digital and analog. Digital inputs and outputs imply two
(binary) logic states on them: logic "0" - OV and logic "1" -5V (3.3V). Analog inputs and outputs involve
analog-to-digital (ADC) and digital-to-analog (DAC) signal conversion, because the computer
understands nothing but two states (binary digits) 0 and 1.

In addition to analog and digital signals, these connectors have some other functions such as
communication (with other computers), special built-in circuits (so-called timers, etc.).

Arduino MKR1000 razvojna plocica sastoji se od mikrokontrolera ali i ostalih elemenata koji su potrebni
za njegov rad. Za rad sa razvojnom plocicom vaZzno je upoznati izvedene prikljucke (tzv. pinove) koji se
izravno mogu povezati sa eksperimentalnom plodicom ili vodi¢ima. Oni sluZe kao ulazi/izlazi
mikrokontrolera. Kao $to osobno racunalo (PC) ima mogucnost povezivanja ulaznih (npr. tipkovnica,
mis, dodirni zaslon, ...) i izlaznih (npr. zaslon, zvucnik, ...) jedinica, tako i mikrokontroler ima mogucnost
povezivanja ulaznih (npr. tipkalo, potenciometar, ...) i izlaznih (npr. LED, zaslon, ...) jedinica na
ulazno/izlazne prikljuéne (pinove).

Prikljucci (pinovi) Arduino MKR1000 plocice (odnosno mikrokontrolera) oznaceni su:

- DO - D14, te D15-D21 —to su tzv. digitalni ulazi/izlazi

- AO- A6 (D15-D21) — analogni ulazi

- DO-DS8,te D10, A3(D18) i A4(D19) su tzv PWM izlazi

- A0 je takoder 'pravi' analogni izlaz, tj. izlaz DAC (digitalno-analognog pretvornika)

Ulaze i izlaze mikrokontrolera moZemo podijeliti (prema vrsti signala koji je na njih doveden, odnosno
koji dobijemo na njima) na digitalne i analogne. Digitalni ulazi i izlazi podrazumijevaju dva (binarno)
logicka stanja na njima: logicki ,0“ — 0V i logicki ,, 1 -5V (3.3V). Analogni ulazi i izlazi podrazumijevaju
analogno-digitalnu (ADC), odnosno digitalno-analognu (DAC) pretvorbu signala, jer racunalo ne
razumije nista osim dva stanja (binarne znamenke) 0i 1.

Osim analognih i digitalnih signala, navedeni prikljucci imaju i neke druge funkcije poput komunikacije
(s drugim racunalima), posebnih ugradenih sklopova (tzv. vremenskih brojaca i sl.).
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Az Arduino MKR1000 fejlesztGkartya egy mikrokontrollerbél és egyéb, a mikodéséhez sziikséges
elemekbdél all. A fejleszt6 kartyaval vald munkavégzéshez fontos ismerni a szarmaztatott
csatlakozasokat (un. tliket), amelyek kozvetlenll csatlakoztathatdk a kisérleti kartydhoz vagy
vezetékekhez. Ezek a mikrokontroller be-/kimeneteiként szolgalnak. Ahogy a személyi szamitogép (PC)
képes bemeneti (pl. billentylizet, egér, érint6képernyé stb.) és kimeneti (pl. képernyd, hangszord, ...)
egységek csatlakoztatdsara, ugy a mikrokontroller is képes bemeneti (pl. gomb, potenciométer, ...) és
kimeneti (pl. LED, képernyd, ...) egységeket csatlakoztatni a bemeneti/kimeneti csatlakozékhoz
(tiskékhez).

Az Arduino MKR1000 kartya (vagyis a mikrokontroller) csatlakozoi (tiiskék) jeloléssel vannak ellatva:

- DO-D14, te D15-D21 — ezek az un. digitalis bemenetek/kimenetek

- A0 - A6 (D15-D21) — analég bemenetek

- DO-DS§, valamint D10, A3(D18) és A4(D19) az un. PWM kimenetek

- az AOis szintén egy ,igazi” analdg kimenet, azaz DAC kimenet (digitalis-analdg konverter)

A mikrokontroller be- és kimenetei (a rajuk betaplalt, azaz t6lik kapott jel tipusatdl figgben) digitdlisra
és analdgra oszthatdk. A digitdlis bemenetek és kimenetek két (binaris) logikai allapotot tartalmaznak:
logikai "0" - OV és logikai "1" -5V (3,3V). Az analég bemenetek és kimenetek analdg-digitalis (ADC) vagy
digitalis-analog (DAC) jelatalakitast jelentenek, mivel a szamitégép nem ért mast, mint két allapotot
(binaris szamjegyet), 0 és 1.

Az emlitett csatlakozdk az analdg és digitalis jeleken kiviil mas funkcidkat is ellatnak, mint példaul
kommunikacio (mas szamitégépekkel), specialis beépitett dramkorok (un. idészamlaldk stb.).

ARDUINO
MKR WIFI 1000

——
L
]

[¢ = Ly

NORTIBIVINI0IN

[ CHARGE _STAT | S-STAT
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= B
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3.1.2 Electronic components

The electronic components that we will use most often are:
Pushbutton

A pushbutton is a type of switch that allows us to connect a circuit by pressing it and
thus turn on a device. The pushbutton connects its two outputs only as long as we hold
it down.

LED (Light Emitting Diode)

An LED is a semiconductor component (diode) that emits light when connected
to a power supply. The LED is used as a basic indicator that something is on/off.

cathodel Vanode
Resistor

A resistor is an electronic component that provides resistance to the flow of current

_ma_ through a conductor, and the basic application of a resistor will be in a circuit with an
LED. The LED must not be connected directly to the current, ie without a resistor of
appropriate resistance, because too much current that would then flow through the
LED could destroy this component. The amount of resistance of an individual resistor
is read by means of colored rings printed on it (or according to the numerical markings
on the small packages of the element).

Potentiometer

A potentiometer is a resistor to which we can change the amount of resistance by
ohue having a small shaft that we can rotate in both directions and thus change the amount
of resistance of that element.
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RGB LED

RGB LEDs are actually 3 LEDs in one housing, by combining (8 bit values, 0-255) red,
green and blue LEDs we can get other colors.

12

(.

RED
GND (CATHOD

LCD

The 16x2 LCD can print 16 characters in 2 lines. Use 40 dots (5x8) to display each

- e

3.1.2 Elektronicki elementi

Elektronicki elementi koje ¢emo najcesce koristiti su:

Tipkalo (engl. pushbutton)

Tipkalo je vrsta prekidac¢a koja nam omogucuje da pritiskom na njega spojimo strujni
krug i na taj nacin uklju¢imo neki uredaj. Tipkalo spaja svoja dva izlaza samo dok ga
drzimo pritisnutim.

LED (engl. Light Emitting Diode)

LED je poluvodicki element (dioda) koji emitira svjetlost kada ga spojimo na
napajanje. LED nam sluZi kao osnovni pokazatelj da je nesto ukljuceno.

cathodel lanode

-+

Otpornik (engl. resistor)

Otpornik je elektronic¢ki element koji pruza otpor protjecanju struje kroz vodic, a

-m.“_ osnovna primjena otpornika bit ée nam u strujnom krugu sa LED. LED se ne smije spojiti
izravno u strujni tj. bez otpornika odgovarajuceg otpora, jer bi prevelik iznos struje koja
bi tada protjecala kroz LED mogao unistiti tu komponentu. lznos otpora pojedinog
otpornika ocitava se pomocu prstenova u boji koji su na njemu otisnuti (ili prema
broj¢éanim oznakama na malim pakiranjima elementa).
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Potenciometar (engl. potentiometer)

Potenciometar je otpornik kojemu moZemo mijenjati iznos otpora tako Sto ima
izvedenu malu osovinu koju mozemo zakretati u oba smjera i na taj nacin mijenjati
iznos otpora tog elementa.

H

Senzor temperature TMP36

* . Senzor temperature mjeri temperaturu u rasponu od 0.1V (-40°C) do 2.0V
2.7V-5.5V GND

(150°C).

Vout

fritzing
RGB LED

RGB LED zapravo su 3 LED u jednom kucistu, kombinacijom (8 bitne vrijednosti, 0-
rn 255) crvene, zelene i plave LED moZzemo dobiti ostale boje.
Z:T: (CATHODE)
fritzing

LCD

rispisati 16 znakova u 2 reda. Za prikaz svakog znaka koristi 40 tockica (5x8

3.1.2 Elektronikai elemek

Elektronikai elemek, amelyeket a legtébbszor hasznalunk majd a kovetkezék:

Nyomdégomb (engl. pushbutton)

A nyomdgomb egyfajta kapcsold, amely lehet6vé teszi, hogy megnyomadsaval
Osszekapcsoljunk egy aramkort, és igy bekapcsoljunk egy eszkozt. A gomb csak nyomva
tartva koti 0ssze a két kimenetét.
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LED (engl. Light Emitting Diode)

A LED egy félvezet6 elem (didda), amely fényt bocsat ki, ha tapegységhez
csatlakoztatjuk. A LED alapvetd jelzésként szolgal, ha valami be van

kapcsolva.
cathode | lanode

- +

Ellendllas (engl. resistor)

Az ellendllds olyan elektronikus elem, amely ellendll a vezetén athaladd aramnak, és

-.I-I-LIP az ellendllds alapvet6 alkalmazasa egy LED-es aramkorben torténik. A LED-et nem
szabad kozvetleniil az aramra kotni, azaz megfelel§ ellenallasu ellenallas nélkil, mert
a LED-en atfolyd tul sok dram tonkreteheti az alkatrészt. Az egyes ellenalldsok
ellendllasanak leolvasasa a ranyomott szines gylrik segitségével torténik (vagy az
elem kis csomagolasan talalhaté szamjelzések alapjan).

Potenciométer (engl. potentiometer)

A potenciométer olyan ellendllds, amelynek ellenallasa ugy valtoztathaté meg, hogy
van egy kis tengelye, amely mindkét irdnyba elforgathatd, és igy az adott elem

[ [ ]
ellenallasa valtoztathato.
I‘. .‘I

HOmérséklet szenzor TMP36

* A hémérséklet-érzékel6 a hémérsékletet 0,1 V (-40°C) és 2,0 V (150°C)
27V-55v ) GND

tartomanyban méri.
Vout

fritzing

RGB LED

Az RGB LED-ek tulajdonképpen 3 LED egy tokban, a (8 bites értékek, 0-255) piros,
z6ld és kék LED kombindlasaval mas szineket is kaphatunk.

A,

GND (CATHOD

LCD

A 16x2 LCD kijelz6 16 karaktert tud megjeleniteni 2 sorban. 40 pontot (5x8) hasznal
az egyes karakterek megjelenitéséhez.
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3.1.3 Breadboard
3.1.3 Eksperimentalna plocica

3.1.3 Kisérleti alaplap

The experimental board (breadboard) is used to connect electronic components and circuits,
without the need to develop and make an PCB, or when it is necessary to do it quickly and easily (for
the purpose of testing, learning,...). The holes on the experimental board connect the internal
conductors that connect the plugged elements. On the left and right sides of the experimental tile, the
area is intended to connect the power source (marked in red and blue), and these holes are connected
vertically (+ and -).

Holes in the inner part of the experimental plate, for easier navigation, marked with letters (A
- J) and numbers (1 - 30), are used to connect elements and assemblies to each other, ie to the power
supply. The figure below shows the connection of the MKR1000 plates to the elements on the
experimental plate. Note that the holes connecting the elements are marked in green (of course, not
all the holes marked in green are connected), and the channels in the middle of the experimental tile
that separate the connected elements left and right.

Eksperimentalna plocica (engl. breadboard) sluzi nam da bismo povezali elektroni¢ke elemente
i sklopove, bez potrebe za razvojem i izradom elektronicke plocice, odnosno kada je to potrebno
napraviti brzo i jednostavno (u svrhu isprobavanja, ucenja, ...). Rupice na eksperimentalnoj plocici
povezuju unutarnji vodici koji spajaju utaknute elemente. S lijeve i desne strane eksperimentalne
plocice podrucje je namijenjeno spajanju izvora napajanja (oznaceno crvenom i plavom bojom), a te
rupice su povezne okomito (+i - ).

Rupice u unutarnjem dijelu eksperimentalne plocice, radi lakSeg snalaZzenja oznacene slovima
(A = J) i brojevima (1 - 30), sluze za povezivanje elemenata i sklopova medusobno, odnosno na
napajanje. Donja slika prikazuje povezivanje MKR1000 plocice sa elementima na eksperimentalnoj
plocici. Primijetite da su zelenom bojom oznacene rupice koje povezuju elemente (naravno nisu sve
rupice oznacene zelenom bojom povezane), te kanali¢ na sredini eksperimentalne plocice koji odvaja
lijevo i desno spojene elemente.

A kisérleti alaplap (angolul kenyértabla) elektronikus elemek, aramkorok dsszekapcsolasara
szolgdl, elektronikus kartya fejlesztése, elkészitése nélkiil, azaz amikor azt gyorsan és egyszer(ien kell
megtenni (tesztelés, tanulds, . ..). A kisérleti alaplapon lévé lyukakat belsé vezetékek kotik Ossze,
amelyek 6sszekotik a behelyezett elemeket. A kisérleti alaplap bal és jobb oldalan taldlhaté az
aramforras csatlakoztatasara szolgald teriilet (piros és kék szinnel jeldlve), és ezek a furatok
fliggblegesen (+ és -) vannak 0sszekotve.

A kisérleti alaplap bels6 részén talalhaté lyukak, amelyeket betlkkel (A - J) és szdmokkal (1 -
30) jeloltek a konnyebb hivatkozds érdekében, az elemek és aramkorok egymashoz, azaz a
tdpegységhez vald csatlakoztatasdra szolgalnak. Az aldbbi abran lathatd az MKR1000 kartya
csatlakoztatdsa a kisérleti alaplap elemeihez. Figyeljiik meg, hogy az elemeket 6sszek6té lyukak zolddel
vannak jel6lve (természetesen nem minden zdlddel jeldlt lyuk van 6sszekotve), illetve a kisérleti lemez
kozepén taldlhatod csatorna, amely elvalasztja a bal és jobb oldali 6sszefligg6 elemeket.
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NOTICE:
The Arduino MKR1000 board can actually be connected directly to the experimental board, but for
clarity it is set as in the picture.

NAPOMENA:
Arduino MKR1000 plocica moZe se zapravo izravno prikljuciti na eksperimentalnu plodicu, ali je zbog
preglednosti postavljeno kao na slici.

MEGJEGYZES:
Az Arduino MKR1000 kartya valdéjaban kozvetleniil csatlakoztathaté a kisérleti alaplaphoz, de az
attekinthet6ség kedvéért az dbran [athaté modon van elhelyezve.

Vee (+3.3V)  GND (-)
e 1l Iy

e

-mf-n

R A A I N A I A A )
e 0 0 0 0 00

R I B R A I IR N I R N A

LR B A A N R A A A )

* o o 0 0
® o 0 0 0

L
L
LN
LN

* o 0 0
* o 0 0

.
.
.
.

.
.
.
.

R N I T R N N N N T U N N R N I I N N N N N )

e e 0 0 0 000000 0lle e e e 00000

e e 0 0 0 0000000

e e 0 0 0 0000000
e e 0 0 0 0 000000000 e

e e 0 0 00 00000

e e 0 0 0 000000 0 0

e e 0 0 00 000000 00

® e 0 0 0 0 00000000
e e 0 0 0 0 0000000000

fritzing
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3.2. IDE = Integrated Development Enviroment
3.2. Upoznavanje s razvojnom okolinom
3.2. Ismerkedés a fejleszt8i kornyezettel

We will use the Arduino development environment described in Chapter 1, but we actually have the
following choices:

1. Arduino desktop development environment (IDE): https://www.arduino.cc/en/software
2. Arduino Web Development Environment (IDE): https://create.arduino.cc/editor
3. Arduino IoT Cloud development environment: https://www.arduino.cc/en/loT/HomePage

The following link provides a brief guide to working with the Arduino MKR1000 board:

https://www.arduino.cc/en/Guide/MKR1000#use-your-arduino-mkr-1000-on-the-arduino-web-ide

Inside the Arduino IDE sub file> examples there are code examples, and also at www.arduino.cc.

Koristit ¢cemo Arduino razvojnu okolinu opisanu u 1. poglavlju, s tim da zapravo imamo sljededi izbor:

1. Arduino desktop razvojnu okolinu (IDE): https://www.arduino.cc/en/software
2. Arduino web razvojnu okolinu (IDE): https://create.arduino.cc/editor
3. Arduino loT Cloud razvojnu okolinu: https://www.arduino.cc/en/loT/HomePage

Na sljedeéoj poveznici nalazi se kratki vodic vezano za rad sa Arduino MKR1000 ploc¢icom:
https://www.arduino.cc/en/Guide/MKR1000#use-your-arduino-mkr-1000-on-the-arduino-web-ide

Unutar Arduino IDE pod datoteka>primjeri nalaze se primjeri koda, a takoder i na www.arduino.cc.

Az 1. fejezetben leirt Arduino fejlesztGi kornyezetet fogjuk haszndlni, azzal a ténnyel, hogy valdjaban
a kovetkez6 valasztasi lehetGségek allnak rendelkezésiinkre:

1. Arduino desktop fejlesztSi kdrnyezet (IDE): https://www.arduino.cc/en/software
2. Arduino web fejlesztSi kornyezet (IDE): https://create.arduino.cc/editor
3. Arduino IoT Cloud fejleszt6i kornyezet: https://www.arduino.cc/en/loT/HomePage

Az aldbbi link egy rovid oktatéanyagot tartalmaz az Arduino MKR1000 kartyaval vald
munkavégzésrdl:
https://www.arduino.cc/en/Guide/MKR1000#use-your-arduino-mkr-1000-on-the-arduino-web-ide

Az Arduino IDE-n belil a file>examples alatt kddpéldak talalhatdk, valamint ezen a cimen is:
www.arduino.cc.
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3.2.1 Digital inputs and outputs
3.2.1 Digitalni ulazi i izlazi

3.2.1 Digitalis bemenetek és kimenetek

We will use a pushbutton as an example of a digital input, and an LED as an example of a digital
output. The Arduino MKR1000 board already has a built-in LED that is connected to pin6 (so that LED
will also light up next to the one that is additionally connected). The button is connected to pin12.

Kao primjer digitalnog ulaza koristit ¢emo tipkalo, a kao primjer digitalnog izlaza LED. Arduino
MKR1000 plocica ve¢ ima ugradenu LED koja je povezana na pin6 (tako da e svijetliti i ta LED uz ovu
koja je dodatno spojena). Tipkalo je spojeno na pini2.

Példaként egy gombot fogunk haszndlni a digitdlis bemenetre, a LED-et pedig a digitdlis
kimenetre. Az Arduino MKR1000 kartydn mar van egy beépitett LED, amely a 6-0s érintkez6hoz
csatlakozik (igy ez a LED vilagit a kiegészit6leg csatlakoztatott mellett). A gomb a 12-es érintkez6hoz
csatlakozik.

Instructions:

//pin6 - LED
#define LED 6
//pinl2 - pushbutton
#tdefine button 12
void setup() {
//LED - OUTPUT
pinMode(LED, OUTPUT);
//button - INPUT
pinMode(button, INPUT_PULLUP);
}
void loop() {

//condition

if (digitalRead(button) == LOW)
//if button is pressed

{

digitalWrite(LED, HIGH); //LED
ON

} fritzing

else{

digitalWrite(LED, LOW); //LED
OFF

}
}

//Configures the specified pin to behave either as an input or an output.
(pin, INPUT/OUTPUT);

//Write a HIGH or a LOW value to a digital pin.
(pin, HIGH/LOW);
//Reads the value from a specified digital pin, either HIGH or LOW.
(pin);
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3.2.2 Digital inputs and outputs
3.2.2 Analogni ulazi i izlazi

3.2.2 Analég bemenetek és kimenetek

As an example of an analog input we will use a potentiometer, and as an example of an analog
output again an LED. We will change the voltage at the analog input of the microcontroller with a
potentiometer (changing the resistance of the potentiometer will affect the voltage change), since the
computer cannot 'understand' the analog size (voltage change), the analog-to-digital converter will
convert this voltage into integers ranging from 0 to 1023 (10 bit number). With analog output, the
microcontroller will change the output voltage value by changing the duration of logic "1" at the output
and again the range of integer values within the command is from 0 to 255 (8 bit number).

LED is connected to pin6, and the potentiometer to pin12!

Kao primjer analognog ulaza koristit ¢emo potenciometar, a kao primjer analognog izlaza ponovno
LED. Potenciometrom éemo na analognom ulazu mikrokontrolera mijenjati napon (promjena otpora
potenciometra utjecat ¢e na promjenu napona), s obzirom da racunalo ne moZe 'razumjeti' analognu
veli¢inu (promjenu napona) analogno-digitalni pretvornik ¢e taj napon pretvoriti u cjelobrojne brojeve
u rasponu od 0 do 1023 (10 bitni broj). Kod analognog izlaza mikrokontroler ée vrijednost napona na
izlazu mijenjati na nacin da mijenja trajanje logicke ,,1“ na izlazu a opet raspon cjelobrojnih vrijednosti
unutar naredbe je od 0 do 255 (8 bitni broj).

LED spajamo na pin6, a potenciometar na pin12!

Példaként egy potenciométert fogunk hasznalni az analég bemenetre, a LED-et pedig az analdg
kimenetre. A mikrokontroller analég bemenetén a fesziiltséget potenciométerrel valtoztatjuk (a
potenciométer ellenallasanak valtozasa befolydsolja a fesziiltség valtozasat), mivel a szamitdégép nem
tudja ,megérteni” az analdg értéket (fesziltségvaltozast), az analdg-digitalis konverter ezt a
feszlltséget egész szamokka alakitja a 0 és 1023 kozotti tartomanyban (10 bites szam). Az analdg
kimenettel a mikrokontroller megvaltoztatja a kimeneti fesziiltség értékét oly mdédon, hogy a
kimeneten megvaltoztatja a logikai "1" id6tartamat, és ismét az egész értékek tartomanya a parancson
beliil 0-tél 255 (8 bites szam).

A LED-et a pin6-ra, a potenciométert a pin12-re kotjik!
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//pin6é - LED

#define LED 6

// potentiometer - A
#define potentiometer AO
void setup() {

//LED - OUTPUT
pinMode(LED, OUTPUT);
//potentiometer - INPUT
pinMode(potentiometer, INPUT);
}

void loop() {

/* reads the value from the
*potentiometer (pinA@), converts
*values range from 0-1023 to ©-
*255, and stores in variable pot fritzing
*/ int
pot=map(analogRead(potentiometer),
0,1023,0,255);

// sends the value of the
variable pot (©-255) to the analog
OUTPUT (LED)

analogWrite(LED, pot);

.
e
e

}

Instructions:

// the microcontroller reads an analog value at a defined INPUT and
converts it to an integer value in the range 0-1023

(pin);

// the microcontroller changes the mean voltage value at the defined OUTPUT
according to the range of integer values ©-255.
(pin, ©-255);

Naredbe:

//naredba kojom mikrokontroler ¢ita analognu vrijednost na definiranom
ULAZU i pretvara u cjelobrojnu vrijednost u rasponu ©-1023

(pin);
//naredba kojom mikrokontroler mijenja srednju vrijednost napona na
definiranom IZLAZU prema rasponu cjelobrojnih vrijednosti ©-255.

(pin, ©-255);

Parancsok:

// parancs, amellyel a mikrokontroller beolvassa az analdg értéket a
definidlt INPUT-on, és egész értékké alakitja a 0-1023 tartomanyban

(pin);
// parancs, amellyel a mikrokontroller megvaltoztatja a fesziiltség
kozépértékét a meghatdrozott OUTPUT-on a ©-255 egész értékek tartomanyanak
megfelelden.

(pin, ©-255);
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3.23LCD

To use the LCD we need to include the #include <LiquidCrystal.h> library, or we will open the
LiquidCrystal> HelloWorld example.

Da bismo koristili LCD moramo ukljuciti biblioteku #include <LiquidCrystal.h>, odnosno otvorit
¢emo primjer LiquidCrystal > HelloWorld.

Az LCD haszndlatahoz meg kell nyitnunk az #include <LiquidCrystal.h> kdnyvtdrat, azaz megnyitjuk
a LiquidCrystal > HelloWorld példat.

@ HelloWorld | Arduino 1.8.16 - u] X
File Edit Sketch Tocls Help
New Ctrl+N
Open.. cul+0
Open Recent >
Sketchbook > s
Examples 3
s Built-in Examples
Close Ctrl+W
01.Basics >
Save Ctrl+S
. 02 Digital >
Save As... Ctrl+Shift+S
03.Analog >
Page Setup ~ Ctrl+Shift+P 04.Communication »
Print Ctrl+P 05.Control >
Preferences Cl+Comma |  Uo-ensors ’
07 Display >
Quit Ctrl+Q 085trings ¥
Autoscroll
09.UsB 3 =
Blink
10.StarterKit_BasicKit |
Cursor
11.ArduinolSP 3y
CustomCharacter
Examples for any board Display
Adafruit Circuit Playground > HelloWorld
Bridge b Scroll
Ethernet | Serial Display
Firmata b setCursor
LiquidCrystal J  TextDirection v
sD b
Servo >
Stepper >
Temboo »
RETIRED >

...J

\

. 8

W

s & & 5 5 5 8 8 8 8 8 s s
s & & & 5 5 8 8 8 8 8 s s
s & & & 5 5 5 8 8 8 8 s s
s & & 5 5 5 5 5 8 8 8 8 s
s & &8 5 5 5 5 8 8 8 8 8
s & & 5 5 5 5 5 5 8 8 8 8

® 8 8 8 8 08 8000008080000 08080800080

I I T I O A A A N N I O T T AR T M O W A A A A Y

fritzing
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In the code we will change the following according to the connection from the picture:
U kodu éemo promijeniti sljedece prema spoju sa slike:

A kddban a kévetkez6t véltoztatjuk a képen lathatd kapcsolatnak megfelel6en:

const int rs =5, en =4, d4 = 3, d5 = 2, d6 = 1, d7 = ©;

Program code:

//http://www.arduino.cc/en/Tutorial/LiquidCrystalHelloWorld
#include <LiquidCrystal.h>
const int rs =5, en = 4, d4 = 3, d5 = 2, d6 = 1, d7 = 0O;
LiquidCrystal lcd(rs, en, d4, d5, d6, d7);
void setup() {
// set up the LCD's number of columns and rows:
lcd.begin(16, 2);
// Print a message to the LCD.
lcd.print("hello, world!");
}
void loop() {
// set the cursor to column @, line 1
// (note: line 1 is the second row, since counting begins with 0):
lcd.setCursor(0, 1);
// print the number of seconds since reset:
lcd.print(millis() / 1ee0);
}

3.2.4 Temperature sensor
3.2.4 Senzor temperature

3.2.4 H6mérsékleti szenzor

Connect the sensor according to the following figure
Spojimo senzor prema sljedecoj slici:
Az érzékeld csatlakozasa a képen lathatéd médon torténik:

o 1' M
o I

© 8 8 8 8 868800088808 0080080808
e o o 0 0 * e 0 0 e * e 0 0 0
* o 0 0 0 * 0o 0 0 0 * e 0 0 0

e e 0 0 0
e e 0 00

8

e e o 0 0
e e 0 00

@ 8 8 8 8 8 8508080808080 0808080808088 050808080808080
@ 8 8 8 8 88 8508080808080 0080808080808 08050808080808080
4 8 8 8 86 8 885 8888808080888 0808088080858808080s08
®© 8 8 06 06 06 0 00060000000 00000008000080808
® 8 8 0 6 06 0 0000000080060 000000000080808

/N
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The sensor can be connected to a 3.3V or 5V power supply (2.7V to 5.5V), and regardless of
the power supply, the voltage reading on it will be between 0V and 1.75V. To convert a 10-bit
analog voltage value to temperature, we use the following expression:

Pin voltage in mV = (value with A0) * (3300/1024)
This expression converts the number 0-1023 from AO to a voltage of 0-3300mV (0V - 3.3V)

The resolution of the sensor is 10 mV / ° C with an offset of 500 mV to allow negative
temperatures, so the final expression from which we get the temperature in ° C:

tempC = (analogRead (A0) * (3300/1024)) -500) / 10;

Senzor mozemo spojiti na napajanje 3.3V ili 5V (2.7V do 5.5V), te bez obzira na napajanje
ocitanje napona na njemu bit ée izmedu 0V i 1.75V. Za pretvorbu 10-bitne analogne vrijednosti
napona u temperaturu koristimo sljededi izraz:

Napon na pinu u mV = (vrijednost sa A0) * (3300/1024)
Ovaj izraz pretvara broj 0-1023 sa A0 u napon 0-3300mV (0V — 3.3V)

Razlucivost senzora je 10 mV /°C s pomakom od 500 mV kako bi se omogudile negativne
temperature, stoga je konacan izraz iz kojega dobijemo temperaturu u °C:

tempC=((analogRead(A0) * (3300/1024)) -500) / 10 ;

Az érzékel6 3,3 V-os vagy 5 V-os tapegységre csatlakoztathato (2,7 V-td6l 5,5 V-ig), és a
tapegységtdl fliggetlenil 0V és 1,75 V kdzott lesz a leolvasott fesziltség. A fesziiltség 10 bites
analdg értékének hémérsékletté alakitdsdahoz a kovetkezd kifejezést hasznaljuk:

Pin fesziiltség mV-ban = (A0 érték) * (3300/1024)
Ez a kifejezés a 0-1023 szdmot A0-bdl 0-3300 mV fesziiltséggé alakitja (OV — 3.3V)

Az érzékel6 felbontdsa 10 mV /°C, 500 mV-os eltolds mellett a negativ hémérsékletek
figyelembevétele érdekében, igy a végsé kifejezés, amelybSl megkapjuk a h6mérsékletet °C-ban:

tempC=((analogRead(A0) * (3300/1024)) -500) / 10 ;

Program code:

void setup() {
pinMode(A@, INPUT);
Serial.begin(115200);

}

void loop() {

float tempC=((analogRead(A@) * (3300/1024)) - 500 ) / 10 ;
Serial.print(analogRead(AQ));

Serial.print(" ");

Serial.println(tempC);

delay(1000);
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3.2.5 Arduino loT cloud
3.2.5 Arduino loT cloud razvojna okolina
3.2.5 Az Arduino 1oT cloud fejleszt6i kornyezete

w Things  Dashboards  Devices Integrations  Templates

Create your first Thing

AThing is a connected device that can communicate
with the cloud. You can make your Things interact
with other Things or anything else in the physical

world.

CREATE THING

% IOT CLOUD Things  Dashboards  Devices  Integrations  Templates HH

Setup Sketch Serial Monitor

Variables Device

Select the device you want to use or
configure a new one.

ADD VARIABLE Select Device

Variables are what you can monitor or control to make your Thing function. For example a
temperature or a smart lamp. Once created, you can use them in your Sketch.

Network

\
~
/ o Enter your network credentials to
- ‘connect your device.

Configure

Add variable

Sync with other Things i

Boolean eg. true

Declaration

bool 1ED;

Variable Permission

@ Read & Write O Read Only

Variable Update Policy

@ On change O Periadically

64



felo] zor cLouo

Setup device

Arduino MKR1000 found

An Arduino MKR1000 has been detected on port COM9

and ready to be configured.

If the detected type of the device you want to configure is not
correct, try to reset your board and then refresh

Configure network

Your will find these network parameters in the secret tab
in your sketch, and your device will be able to connect to
the netwark once the sketch will be uploaded.

Name (SSID) *
mreza

Password *

FITTTTTN

Things  Dashboards  Devices  Integrations  Templates

Untitled

Setup Sketch Serial Monitor
° ° Portia - Arduino MKR1000 & e
Open or
W Port: COMS

1 /*
2 sketch generated by the Arduino ToT Cloud Thing "untitled”
3 https://create.arduino.cc/cloud/things/868f1227-e88a-418f-938d-8f72cca3zoel
4
5 Arduino ToT Cloud variables description
3
7 The following variables are automatically generated and updated when changes are made to
8
9 bool 1ED;
18
n Variables which are marked as READ/WRITE in the Cloud Thing will also have functions
12 which are called when their values are changed from the Dashboard.
13 These functions are generated with the Thing and added at the end of this sketch.
14

15

=

the

Thing
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[©©0] roT cLoub | Things  Dashboards  Devices Integrations  Templates
Setup Sketch Serial Monitor
"thingProperties.h”
L]
y( s
3 initProperties();
a3 ArduinoCloud. b (ArduinoloTPreferredConnection);
% I0T Things Dashboards Devices Integrations  Templates
Setup Sketch Serial Monitor
a2 setDebugMessagelevel (2);
4 ArduinoCloud. printDebugInfo();
)
5
e p() {
4 ArduinoCloud. update();
8 e here

onLEDChange() {

Write(LED, HIGH);

writeLED, LC

x180818385

writeWord(addr=8xeBB@edlc, value=Bx5fad8a4d)

Dashboards

Devices  Integrations  Templates

._(.r, 3

UPGRADE PLAN

Monitor your Things

Build a Dashboard to easily monitor the status of
your Things and control them.

BUILD DASHBOARD
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% Things Dashboards Devices Integrations ~ Templates
o P ¢ Untitled <

WIDGETS THINGS

Q, search widgets

@  switch
Push Button
<@ Slider
=R Stepper
a Messenger
& | color
9 Dimmed light
g Colored light .
3 Link Variable to Push Button
Things Variables LED
Untitled > LED > Thing Uniited
Type Boolesn
Last value
Permission  Read/Write
Update policy On change
Lastupdate 01 Sep 2021 22:36:37
Things Dashboards Devices Integrations  Templates HS
® E o Untitled

D Push Bu...
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3.2.6 Arduino loT cloud Android app
3.2.6 Arduino 1oT cloud mobilna aplikacija
3.2.6 Arduino IoT cloud mobilaplikacié

Android application:
https://play.google.com/store/apps/details?id=cc.arduino.cloudiot&hl=en US&gl=US

B GooglePlay  searcr

Categories v Home  Topcharts  New releases P

) Arduino loT Cloud Remote .
Games Arduino  Tools "ok A 2
Kids % € Everyone Arduino Lan
Editors’ Choice _ w Fluine Slcrenics
A et Al
Account . a0e Rl

Payment methods
Play Points New

My subscriptions

Redeem

Buy gift card

My wishlist
My Play activity

Parent Guide

Untitled

Push Button




4. Raspberry Pi

“The Raspberry Pi is a low cost, credit-card sized computer that plugs into a computer monitor or TV
and uses a standard keyboard and mouse. It is a capable little device that enables people of all ages to
explore computing, and to learn how to program in languages like Scratch and Python. It’s capable of
doing everything you’d expect a desktop computer to do, from browsing the internet and playing high-
definition video, to making spreadsheets, word-processing, and playing games. What’s more, the
Raspberry Pi has the ability to interact with the outside world and has been used in a wide array of
digital maker projects, from music machines and parent detectors to weather stations and tweeting
birdhouses with infra-red cameras. We want to see the Raspberry Pi being used by kids all over the
world to learn to program and understand how computers work.”

,Raspberry Pi je jeftino racunalo veliCine kreditne kartice koje se prikljucuje na monitor ili televizor
racunala i koristi standardnu tipkovnicu i mis. Razvijeno je u Ujedinjenom Kraljevstvu od strane
Raspberry Pi Foundation. Rije¢ je o malom uredaju koji omogucuje ljudima svih dobi da istrazuju
racunarstvo, te da nauce programirati na jezicima kao Sto su Scratch i Python. MoZe uciniti sve sto
ocekujete od stolnog racunala, od pregledavanja interneta i reprodukcije videozapisa visoke
razlucivosti, do izrade proracunskih tablica, obrade rijeci i igranja igara. Stovise, Raspberry Pi ima
sposobnost interakcije s vanjskim svijetom, te je koristen u sirokom rasponu projekata digitalnih
proizvodaca, od glazbenih strojeva i roditeljskih detektora do meteoroloskih stanica i tweeting kucica
za ptice s infracrvenim kamerama.“

»A Raspberry Pi egy olcso hitelkdrtya méretli szamitogép, amely szdmitédgép-monitorhoz vagy
televiziohoz csatlakoztathato, és szabvdnyos billentylizetet és egeret haszndl. Az Egyesiilt Kirdlysdgban
fejlesztette ki a Raspberry Pi Foundation. Ez egy kis eszkdz, amely lehetévé teszi minden korosztdly
szdmdra, hogy felfedezzék a szamitdstechnikdt, és megtanuljanak programozni olyan nyelveken, mint
a Scratch és a Python. Mindenre képes, ami egy asztali szamitdgéptdl elvdrhatd, a webbéngészéstdl és
a nagyfelbontdsu videdk lejatszasdtol a tabldzatok létrehozdsdig, a sz6vegszerkesztésig és a jatékokig.
S6t, a Raspberry Pi képes kélcs6nhatdsba Iépni a kiilvilaggal, és szamos digitdlis készitéi projektben
haszndltak, a zenegépektdl és sziil6i detektoroktdl kezdve az idGjdardsi dllomdsokig és az infravérés
kamerdkkal elldtott maddrhdzakig."

www.raspberrypi.org

MAAL — Choice of RAM

NEW e
(208) (4c8) (8ce]

%%
More powerful
processor

UsB-C \
il \
ower |
supply y GIGABIT
\ \ \ ETHERNET
\ \ \
MICRO HDMI PORTS ) use 3
Supporting 2 x 4K displays USB 2
Raspberry pi 4 www.raspberrypi.org https://codeclubworld.org/
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4.1. RPi hardware
4.1. RPi sklopovlje
4.1. RPi dramkor

Raspberry Pl is a "single board" computer, ie everything is integrated on one board. On the
board we can find various "familiar" ports such as micro HDMI, USB, Ethernet, but also the so-called.
GPIO port. GPIO (General-Purpose Input / Output) - connectors on which RPi can control LEDs, electric
motors, read data from sensors, etc.

Raspberry Pl je ,single bord” racunalo, tj. sve je integrirano na jednoj plocici. Na plocici
moZzemo pronaci razne ,,poznate” prikljucke poput micro HDMI, USB, Ethernet, aliitzv. GPIO prikljucak.
GPI0 (General-Purpose Input/Output) — prikljucci na koje RPi moze upravljati sa LED, elektromotorima,
Citati podatke sa senzoraisl.

A Raspberry Pl egy "single board" szamitégép, azaz minden egy tdblara van integralva. A tablan
taldlhatunk kilonféle ,,ismert” csatlakozdkat, mint példdul a micro HDMI, USB, Ethernet, de un. GPIO
portot is. GPIO (General-Purpose Input/Output) — portok, amelyeken az RPi vezérelheti a LED-eket,
villanymotorokat, kiolvashatja az érzékel6k adatait, stb.

https://www.raspberrypi.org/documentation/computers/os.html#outputs

Raspberry Pi 4 Model B
© Raspberry Pi 2018

RUM GLGBAL_EN

fritzing
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4.2. RPi programming - Scratch 3 and Python

Scratch —visual programming developed at the Massachusetts Institute of Technology (MIT), uses
blocks of pre-written code that we put together as pieces of a puzzle.

Scratch — vizualno programiranje razvijeno u Massachusetts Institute of Technology (MIT), koristi
blokove unaprijed napisanog koda koje slaZemo kao dijelove slagalice.

A Scratch — a Massachusetts Institute of Technology (MIT) altal kifejlesztett vizualis programozas
elére megirt kédblokkokat hasznal, amelyeket puzzle-darabokként rakunk dssze.

!I @ _ E DScmtch Desktop

Scratch Desktop

Edit ‘@ Tutorials Scratch projekt

Hello World!

Python - a programming language by Guido van Rossum named after the comedy company Monty
Python, is a great continuation of programming after mastering programming in Scratch.

Python — programski jezik autora Guida van Rossuma nazvan po komicarskoj druzini Monty Python,
sjajan je nastavak programiranja nakon savladavanja programiranja u Scratch-u.

Python — Guido van Rossum programozasi nyelve, amely a Monty Python komikus tarsulat utan kapta
a nevét, remek folytatdsa a programozasnak a Scratch programozas elsajatitasa utan.
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Tk Thonny - /home/pi/...

' @ E DScratch Desktop

Thonny - /home/pi/Desktop/blink.py @ 1:21 v oA X

M M O B o .

MNew Load Save Run Debug Dver nt Out Stop Fi|

blink.py *

1 print("Hello World! )|

_,_,
i
1
i
D

"-""-;"'-" Run blink.py
Hello World!

55>

4.3. GPIO - Scratch 3 and Python

As already mentioned Raspberry Pl has a so-called. GPIO - general-purpose Input / Output, ie
general purpose input / output interface. It is a 40-pin connector with which we can control external
devices (everything that an Arduino board can do): for example, we can turn on / off the lights, control
the vehicle, read data from various sensors, etc.

Kao $to je veé spomenuto Raspberry Pl ima tzv. GPIO — general-purpose Input/Output,
odnosno ulazno/izlazno sucelje opée namjene. To je priklju¢ak od 40 pinova pomoc¢u kojega mozemo
upravljati vanjskim uredajima (sve $to moze i Arduino plocica): npr. moZzemo paliti/gasiti svjetla,
upravljati vozilom, Citati podatke sa raznih senzorai sl.

Mint mar emlitettlk, a Raspberry Pl in GPIO — ltalanos céld Input/Output, azaz dltaldnos célu
bemeneti/kimeneti interfész. Ez egy 40 t(is csatlakozd, amivel kiils6 eszkézoket vezérelhetiink
(minden, amire az Arduino tdbla képes): példaul fel-/lekapcsolhatjuk a lampdakat, vezethetjik a
jarmlivet, kiolvashatjuk a kiilonb6z6 szenzoroktdl szarmazé adatokat, stb.
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3V3 power o o 5V power
GPIO 2 (SDA) o o 5V power
GPIO 3 (SCL) o o Ground
GPIO 4 (GPCLKD) o o GPIO 14 (TXD)
Ground o o GPIO 15 (RXD)
GPIO 17 o o GPIO 18 (PCM_CLK)
GPIO 27 o o Ground
GPI0 22 o o GPIO 23
3V3 power o o GPIO 24
GPIO 10 (MOSI) o o Ground
GPIO 9 (MISO) o o GPIO 25
GPIO 11 (SCLK) o GPIO 8 (CEO0)
Ground o o GPIO 7 (CE1)
GPIO 0 (ID_SD) o GPIO 1 (ID_SC)
GPIO5 o o Ground
GPIO6 o o GPIO 12 (PWMO)
GPIO 13 (PWM1) o o Ground
GPI0 19 (PCM_FS) o o GPIO 16
GPIO 26 o o GPIO 20 (PCM_DIN)
Ground o o GPIO 21 (PCM_DOUT)

https://www.raspberrypi.org/documentation/computers/images/GPIO-Pinout-Diagram-2.png

Example: Turning the LED connected to pin25 (GPIO) on / off.
Primjer: Paljenje/gaSenje LED povezane na pin25 (GPIO).

Példa: A LED be/ki kapcsolasa a 25-6s érintkez6ho6z csatlakozik (GP10).

fritzing
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In order to use GPIO in Scratch 3 we need to add the extension "Raspberry Pi GPIO"!
Da bismo mogli koristiti GPIO u Scratch 3 moramo dodati prosirenje ,,Raspberry Pi GPI0O“!

A GPIO haszndlatahoz a Scratch 3-ban hozza kell adnunk a ,,Raspberry Pi GPIO” kiterjesztést!

!I @ | E 'Raspbhenyr Pi Configu... @) 2314

Raspberry Pi Configuration

-

System Interfaces | Performance | Localisation

Smece

Camera: Enable Disable
SSH: Enable Disable
VNC: Enable Disable
SPI: Enable Disable
12C: Enable Disable
blink py Serial Port: Enable Disable
Serial Console: Enable Disable

1-Wire: Enable Disable

Remote GPIO: Enable Disable

Cancel

Scratch 3:

8 = Scrate.. T, Thonny..| Ipi : = o)) 1705
$ & 3 :

Scratch Desktop

Choose an Extension

Raspberry Pi GPIO Raspberry Pi Sense HAT

Control Raspberry Pi GPIO lines Control Raspberry Pi Sense HAT
Collahoration with Collaboration with
Raspberry Pi Raspberry Pi
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Python:

To use GPIO from Python we need a library called GPIO zero, and for this example we need a library
to work with LED:

from gpiozero import LED

and the time management library:

from time import sleep

Da bismo koristili GPIO iz Pythona potrebna na nam je knjiZznica koja se zove GPIO zero, a za ovaj
primjer nam je potrebna knjiZznica i za rad sa LED:

from gpiozero import LED

te knjiznica za upravljanje vremenom:

from time import sleep

A Python GPIO hasznalatdhoz sziikséglink van egy GPIO zero nev( kdnyvtarra, és ebben a példaban
szlikséglink van egy olyan konyvtarra is, amely LED-del m{kaodik:

from gpiozero import LED

és az id6gazdalkodasi konyvtar:

from time import sleep

from gpiozero import LED
from time import sleep
led = LED(25)
while True: #infinite loop
led.on()
sleep(1)
led.off()
sleep(1)
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Example: Switching on the LED (pin25) if the button (pin24) is pressed.
Primjer: Ukljucivanje LED (pin25) ako je pritisnuta tipka (pin24).

Példa: A LED (25-0s t(i) bekapcsoldsa, ha megnyomja a gombot (pin24).
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Scratch:

i@l @ _ E DScmtch Desktop Th Thonny - /home/piy.. = o)) 1806

Scratch Desktop

@~ Fie Edt ‘9" Tutorials Scratch projekt

&f Costumes o) Sounds

taspberry Pi GPIO

whe io 0 is  high
S * 2 e setgpic 24 -+ foinput pulled high =

gpio 24 is low~ ? _the @

setgpio 0 » tooutput high -

setgpioc 25 - tooutput high

setgpio O+ toinput pulled high |

setgpio 25 = tooutput low =
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Python:

from gpiozero import LED, Button
led = LED(25)
button = Button(24)
while True: #infinite loop
if button.is_pressed: #if the pushbutton is pressed
led.on() #LED ON
else: #else
led.off() #LED OFF

4.3. Camera module

We will use a module with a camera called camera module V2 based on Sony IMX219 8MPX resolution
sensor, which connects to the Raspberry Pi to the intended camera port. To be able to use the camera,
we need to enable it in the "Raspberry Pi Configuration" settings:

Koristit ée modul sa kamerom tzv. camera module V2 baziran na Sony IMX219 senzoru rezolucije
8MPX, koji se povezuje sa Raspberry Pi na predvideni priklju¢ak za kameru. Da bismo mogli koristit
kameru, moramo to omoguditi u postavkama ,Raspberry Pi Configuration”:

Egy modult fog hasznalni egy kamerdval a Sony IMX219 érzékel6n alapulé V2 kameramodul 8MPX
felbontdssal, amely a mellékelt kameraporton csatlakozik a Raspberry Pi-hez. A kamera haszndlatahoz
engedélyezniink kell a ,Raspberry Pi Configuration” beallitadsoknal:

Camera control with Python / Kontrola kamere pomoéu Pythona / Kamera vezérlése a Python hasznalatéval:

from picamera import PiCamera
from time import sleep
camera = PiCamera()

camera.start _preview()
sleep(10)

camera.stop_preview()

We should see what the camera is recording on the screen. If necessary, we can rotate the screen by
90°,180°,270°, e.g.

Na zaslonu bismo trebali vidjeti ono Sto kamera snima. Ako je potrebno, moZzemo rotirati zaslon za
90°, 180°, 270°, npr.

A képerny6n latnunk kell, hogy mit rogzit a kamera. Ha sziikséges, elforgathatjuk a képerny6t 90°,
180°, 270°, pl.
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camera.rotation=180

Photography / Fotografija / Foté:

camera.capture('/home/pi/Desktop/image.jpg")

Video:

camera.start_recording('/home/pi/Desktop/video.h264")
sleep(10)
camera.stop_recording()

Example: Taking photos by pressing the button connected to pin24. Photos will be stored on the
desktop.

Primjer: Snimanje fotografija pritiskom na tipku spojenu na pin24. Fotografije ¢e biti pohranjene na
radnu povrsinu.

Példa: Fényképezés a pin24-hez csatlakoztatott gomb megnyomasaval. A fotdk az asztalra keriilnek.

from picamera import PiCamera
from gpiozero import Button
camera = PiCamera()

button = Button(24)

camera.start_preview()
button.wait_for_press()
camera.capture('/home/pi/Desktop/image.jpg"’)
camera.stop preview()

We can use the PiCamera library to access various settings (some of them):

Knjiznicu PiCamera moZemo koristiti za pristup raznim postavkama (neke od njih):

A PiCamera konyvtar segitségével kiulonféle beallitasokat érhetiink el (néhany koziiluk):

https://magpi.raspberrypi.org/books/beginners-guide-4th-ed
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Automatic white balance mode (modes: off, auto, sunlight, cloudy, shade, tungsten, fluorescent,
incandescent, flash, or horizon)

camera.awb_mode = 'auto’

Brightness (0 do 100)

camera.brightness = 50

Contrast (0 do 100)

camera.contrast=0

Exposure (0 do 100)

camera.exposure_compensation = 0

camera.exposure_mode =

ISO settings (100, 200, 320, 400, 500, 640, 800) - the higher the value the camera will work better in
low light conditions, but then the image is grainier.

camera.lSO =0

Resolution

camera.resolution = (1920, 1080)

Automatski nacin balansa bijele boje (modovi: off, auto, sunlight, cloudy, shade, tungsten,
fluorescent, incandescent, flash, or horizon)

camera.awb_mode = 'auto’

Svjetlina (0 do 100)

camera.brightness = 50

kontrast (0 do 100)

camera.contrast =0

ekspozicija (0 do 100)

camera.exposure_compensation = 0

camera.exposure_mode =

ISO postavke (100, 200, 320, 400, 500, 640, 800) — sto je vrijednost veca kamera ¢e bolje raditi u
uvjetima slabijeg osvjetljenja, ali je onda slika zrnatija.

camera.lSO =0

Rezolucija fotografije

camera.resolution = (1920, 1080)

Automatikus fehéregyensuly méd (mddozatok: off, auto, sunlight, cloudy, shade, tungsten,
fluorescent, incandescent, flash, or horizon)

camera.awb_mode = 'auto’

vilagossag (0 do 100)

camera.brightness = 50

kontraszt (0 do 100)

camera.contrast =0

ekszpozicié (0 do 100)

camera.exposure_compensation = 0

camera.exposure_mode =

ISO beallitasok (100, 200, 320, 400, 500, 640, 800) — minél nagyobb az érték, annal jobban fog
m{kodni a kamera gyenge fényviszonyok mellett is, de ekkor szemcsésebb lesz a kép.
camera.lSO =0

a fénykép felbontasa

camera.resolution = (1920, 1080)
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5. Robotic arm
5.Robotska ruka
5. Robotkar

www.arduino.cc/products

5.2. Assembling / Sastavljanje/ Osszeszerelés

https://www.arduino.cc/en/Guide/Braccio

The robotic arm must be assembled according to the enclosed instructions, and special
attention should be paid to the cables that need to be routed through the middle of the arm structure
and the exact arrangement of the servo motor of the arm. Looking from the bottom up, the motors
are marked with M1, M2, M3, M4, M5 and M6, so they should be connected to the marked places on
the enclosed plate where the motor drivers are located and to which the AC adapter is connected.

Robotsku ruku potrebno je sastaviti prema prilozenim uputama, a posebno treba obratiti
paznju na kabele koje je potrebnu provuci kroz sredinu konstrukcije ruke te to¢an raspored servo
motora ruke. Gledajuéi odozdo prema gore motori su oznaceni sa M1, M2, M3, M4, M5 i M6, te ih tako
treba prikljuciti na oznacena mjesta na priloZzenoj plocici na kojoj se nalaze driveri za motore i na koju
se povezuje AC adapter.

A robotkart a mellékelt utasitasok szerint kell 6sszeallitani, és kiemelt figyelmet kell forditani a
kar szerkezetének kdzepén atvezetendé kabelekre és a kar szervomotorjanak pontos elrendezésére.
Alulrdl felfelé nézve a motorok M1, M2, M3, M4, M5 és M6 jelzéssel vannak ellatva, igy azokat a
mellékelt tdblan azokra a megjel6lt helyekre kell kotni, ahol a motorok meghajtdi taladlhatok, és ahova
a valtéaramu adapter csatlakoztatva van.
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https://www.arduino.cc/en/Guide/Braccio

The board for connecting the motor and power supply of the robotic arm is intended for direct
connection to Arduino UNO (Uno SMD, Uno WiFi, Due, Mega 2560, Ethernet, Leonardo, Leonardo ETH,
MO, MO Pro, Yun *, Tian *) boards. However, we can connect it with other tiles and then we need to
pay attention to the following layout of connectors:

Plocica za priklju¢ak motora i napajanja robotske ruke predvidena je za izravno prikljuivanje na
Arduino UNO (Uno SMD, Uno WiFi, Due, Mega 2560, Ethernet, Leonardo, Leonardo ETH, MO, MO Pro,
Yun*, Tian*) plocice. Medutim, moZemo ju povezati i sa drugim plo¢icama a onda je potrebno obratiti
paznju na sljededi raspored prikljucaka:

A robotkar motorja és tapegysége az Arduino UNO (Uno SMD, Uno WiFi, Due, Mega 2560, Ethernet,
Leonardo, Leonardo ETH, MO, MO Pro, Yun*, Tian*) kartyahoz valé kdzvetlen csatlakozasra szolgal. .
Azonban mads csempékhez is csatlakoztathatjuk, és ekkor a csatlakozdsok aldbbi elrendezésére kell
dgyelni:

ﬁg’;‘:cwr Shield pin
M1 11
M2 10
M3 9
M4 6
MS5 5
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Connector

Name Shield pin
M6 3

10 AO (aka 14)
11 A1 (15)

12 A2 (16)

13 A3 (17)

14 A4 (18)

I5 A5 (19)
TWI SCL, SDA
Serial RX0, TX0

Although other motors will not be connected to this board, the following board limitations should be
noted:

e M1 through M4 are limited to 1.1A

e M5 and M6 are limited to 750mA

lako se na navedenu plocicu nece povezivati drugi motori, treba imati na umu sljedeéa ogranicenja
plocice:

e M1 do M4 ograniceni su na 1.1A
e M5 i M6 ogranieni su na 750mA

Bar ehhez a kartydhoz mds motor nem csatlakoztathatd, a kdvetkezd korlatozasokat kell szem el6tt
tartani:

e M1-t6l M4-ig korlatozva vannak 1.1A

e M5 és M6 korlatozva vannak 750mA
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5.3. Programming
5.3. Programiranje
5.3. Programozas

In order to be able to use ready-made code examples and more easily program a robot, we need to
include the necessary libraries:

Da bismo mogli koristiti gotove primjere koda i lakSe programirali robotsku moramo ukljuditi
potrebne biblioteke:

A kész kédpéldak hasznalatahoz és a robotkar egyszer(bb programozasa érdekében be kell épiteni a
szlikséges konyvtarakat:

Sketch > Include library > Manage libraries

@

File Edit Sketch Tools Help

@ Library Manager x

Robotic_Arm Type all | Topic/all | bracdig|

Braccio

sl by Arduine Version 2.0.4 INSTALLED
//1. Start Allows to move each Braccio parts using simple calls. Works only for TinkerKit Braccio.
More info.

Braccio.$S

g
BraccioRobot

//Wait 1 g/ by stefan Stremberg
Braccio Robot controller APL Designed for Tinkerkit Braccio,

delay (1000 | Morenfo

//2 .positil|Bracdovz
by Lukas Severinghaus
Alibrary that enables more functionality for use with the Tinkerkit Braccio Arm. Adds additional functionality beyond default library, including
. support for individual joint positions, relative motian, and independent min/max/center calibration. Only works with Tinkerkit Braceio with V4 shield.
Braccio.S5€ | Morenfo
//wWait 1 g
//delay (lq

|
//3. posiff

Close

After installing the library we can see the following examples:
Nakon instalacije biblioteke moZemo vidjeti sljedece primjere:
A konyvtar telepitése utan a kovetkezé példakat lathatjuk:

File > Exemples > Braccio

Robotic_Arm | Arduino 1.8.16
File Edit Sketch Tools Help

>
|
o
X

New Ctrl+N
Open... Ctrl+O
Open Recent b s )

ervo
Sketchbook
- Stepper B

Temboo >
Close Ctrl+W

WiFi101 > ~
Save Ctrl+s RETRED , delay ™M1 , M2 , M3 , M4 , M5 , M6);
Save As..  Ctrl+Shift+S 90, 50, 90, 90, 90, 73);
Page Setup  Ctrl+Shift+P '

ge Setwp CuleShifts s ,

Print Ctrl+P

SAMD_AnalogCorrection >
Praferences  Ctrl+Comma SAMD _BootloaderUpdater >
Quit Ctri+Q -y ’

i) B i

SFU ,delay ™M1 , M2 , M3 , M4 , Mb , M6);
Braccio.Serv« SNU > 90, 90, 90, 90, 90, 10);
//Wait 1 secqa ’

Ssu ¥

braccoOfUnoWiFi
//delay (1000) | g | E i
daoBracdio
Wire >

simpleMovements
takethesponge

testBracciod0

//3. positior
I
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6. CNC machine
6. CNC uredaj
6. CNC eszkoz

PRECAUTIONS!

The CNC device has moving and other parts that can injure the person handling it, and by careless
handling cause damage to the CNC device itself, ie the object being processed. Before using the CNC
device, read the manufacturer's instructions and use the device in compliance with all precautionary
measures prescribed by the manufacturer.

It is recommended that students prepare files with instructions according to which the CNC device
should process the subject, and then the teacher should turn on the CNC device for processing the
subject. Handling of the CNC device should be done exclusively by teachers, and the CNC device and
other parts of it should not be accessible to students without teacher supervision.

The CNC device must be assembled according to the enclosed manufacturer's instructions.

MIJERE OPREZA!

CNC uredaj ima pokretne i ostale dijelove koji mogu ozlijediti osobu koja njime rukuje, te
nepailjivim rukovanjem nanijeti stetu samom CNC uredaju, odnosno predmetu kojeg se obraduje.
Prije koriStenja CNC uredaja procitajte upute proizvodaca, te uredaj koristite postujuci sve mjere
opreza koje je propisao proizvodac.

Preporuka je da ucenici pripreme datoteke sa naredbama prema kojima CNC uredaj treba
obraditi predmet, te da onda nastavnik ukljuci CNC uredaj za obradu predmeta. Rukovanje sa CNC
uredajem trebali bi odraditi iskljuCivo nastavnici, te CNC uredaj i ostali njegovi dijelovi ne bi smjeli
biti dostupni ucenicima bez nadzora nastavnika.

CNC uredaj potrebno je sastaviti prema priloZzenim uputama proizvodaca.

OVINTEZKEDESEK!

A CNC-eszkoznek vannak mozgo és egyéb részei, amelyek sériilést okozhatnak a kezelGben,
a gondatlan kezelés pedig magaban a CNC-eszk6zben, vagyis a megmunkalas alatt allé targyban is
megsériilhet. A CNC eszkoz hasznalata el6tt olvassa el a gyarto utasitasait, és hasznalja a késziiléket
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a gyarto altal elGirt ovintézkedések betartasaval.

Javasoljuk, hogy a tanuldk készitsenek fajlokat olyan parancsokkal, amelyek szerint a CNC-
eszkéz feldolgozza az objektumot, majd a tanar bekapcsolja a CNC-eszkozt az objektum
feldolgozasahoz. A CNC-eszkoz kezelését kizardlag tanarok végezhetik, a CNC-eszkozt és annak egyéb
alkatrészeit tanari felligyelet nélkiil ne férhessenek hozza a tanuldk.

A CNC késziiléket a mellékelt gyartdi utasitasok szerint kell 6sszeszerelni.
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Genmitsu 3018 PRO User Manual V1.1 202009

WWW.sainsmart.com

Material processing on this CNC device can be done using milling cutters, drills and lasers (depending
on what we want to achieve). The file that contains instructions on how the CNC machine will process
the material is called the G-code. G-code can be obtained (converted) from a .STL (.OBJ, .GLB) file, ie
from standard files we have created for 3D printing (eg in thinkercad.com).

There are quite a few free (open source) conversion programs, even online, and one of them is
Ultimaker Girl https://ultimaker.com/software/ultimaker-cura

The conversion process itself is very simple and comes down to opening the .STL file and saving to G-
code.

Obrada materijala na ovom CNC uredaju moZe se vrsiti pomocu glodala, svrdla i lasera (ovisno
$to Zelimo postici). Datoteka koja sadrzi upute kako ¢e CNC uredaj obradivati materijal zove se G-kod.
G-kod mozemo dobiti (pretvoriti) iz .STL (.OBJ, .GLB) datoteke, dakle iz standardnih datoteka koje smo
napravili za 3D ispis (npr. U thinkercad.com).

Besplatnih (otvorenoga koda) programa za konverziju ima prilicno, ¢ak i online, a jedan od njih je
Ultimaker Cura https://ultimaker.com/software/ultimaker-cura

Sam proces konverzije je vrlo jednostavan i svodi se na otvaranje .STL datoteke i spremanje u G-kod.

Az anyagfeldolgozas ezen a CNC-eszk6zén mardval, furdval és lézerrel végezhetd (attol
fligg6en, hogy mit szeretnénk elérni). Az a fajl, amely utasitdsokat tartalmaz arra vonatkozéan, hogy a
CNC gép hogyan dolgozza fel az anyagot, G-kddnak nevezik. A G-kdd beszerezhet6 (konvertalhaté) .STL
(.OBJ, .GLB) fajlbodl, azaz olyan szabvanyos fajlokbdl, amelyeket 3D nyomtatashoz készitettlink (pl. a
thinkercad.com-ban).

Van jé néhany ingyenes (nyilt forraskodu) konvertald program, még online is, ezek koziil az egyik az
Ultimaker Cura https://ultimaker.com/software/ultimaker-cura

Maga az atalakitasi folyamat nagyon egyszer(i, és az STL fajl megnyitdasdban és G-kodban vald
mentésében merdl ki.
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6.1. Engraving and milling
6.1. Graviranje glodalom

6.1. Gravirozas maroégéppel

PRECAUTIONS!

CNC milling cutters can be very sharp, and in combination with moving parts of the CNC device can
cause injuries. Before using the CNC device, read the manufacturer's instructions and use the
device in compliance with all precautionary measures prescribed by the manufacturer.

The cutter set comes in a CNC package!

MIJERE OPREZA!

Glodala za CNC uredaj mogu biti vrlo ostra, te u kombinaciji sa pomic¢nim dijelovima CNC
uredaja mogu nanijeti ozljede. Prije koristenja CNC uredaja procitajte upute proizvodaca, te uredaj
koristite posStujuéi sve mjere opreza koje je propisao proizvodac.

Set glodala dolazi u pakiranju CNC uredaja!

OVINTEZKEDESEK!

A CNC-eszk6zok mardszerszamai nagyon élesek lehetnek, és a CNC-eszk6z6k mozgé
alkatrészeivel kombinalva sériiléseket okozhatnak. A CNC eszk6z hasznalata el6tt olvassa el a gyarto

e

utasitasait, és haszndlja a késziiléket a gyarto altal el6irt dvintézkedések betartasaval.

A mardkészlet CNC készlilékcsomagban érkezik!

1. Program launches / Pokretanje programa / Program elinditasa

J platforms 8/27/2018 4:26 PM File folder

J translations 8/27/2018 4:26 PM File folder
|%| d3dcompiler_47.dll 10,/13/2015 9:46 AM  Application extens... 3,386 KB
Grblcentrol (Candle) 12/28/2016 9:33 PM  Application 791 KB
|| icudtSd.dil 3/31/2015 3:56 PM Application extens... 24,788 KB
|| icuinSd.dll 3/31/2015 3:56 PM Application extens... 3,829 KB
%] icuuchd.dil 3/31/2015 3:56 PM Application extens... 2127 KB
|&| libEGL.dII 10/13/2015 9:46 AM  Application extens... 10 KB
|%| libgee_s_dw2-1.dll 12/21/2014 9:07 PM  Application extens... 118 KB
|%] libGLESVZ.dII 10/13/2015 .46 AM  Application extens... 1,564 KB
| libstdc++-6.dll 12/21/2014 9:07 PM  Apolication extens... 1.003 KB
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2. Connecting PC with CNC machine / Povezivanje PC-a sa kontrolerom CNC uredaja / A PC
csatlakoztatasa a CNC eszkdzvezérl6hoz

[1] Grolcontrol (Candle) [E=EER

File

Settings

( (&} Settings li‘ﬂ—hj

1 Connectien Connection
i

v and: | 115200 -
Machine information connected
Control Sender 2 / 3

Sender
Fort: COMIZ

User commands 7] Ienore ervor responses
Heightmap Aatomatically set parser state before zending from selected line I@ lﬂ
Parser Machine information

Visualizer X X O l'\n
Status query period: a0 Units m ]

X: 0.000 Tool model
T: 0.000 Rapid speed: 2500 Aeceleration 100
7: 0000 Console
0000/ 0|  Panels Spindle speed min. : 0 ma. : 1000 L1000
Colors Laser power mim. a max. 255 O
# Font Contrel

Probe commands:

G21GA1G3E. 22-30F100; GOZ1; G38 2Z-2F10 -
Safe position cemmands:
G21690; G53G0Z0 >
[[] "Restore origin” moves tool in Plane

User commands

=~ 4 _»
Check [l ol

—_—

3. Interface description / Opis sucelja / A munkafelllet leirasa

{2 sainsmart.nc - Grblcontrol (Candle) o B
File Service Help
G-cods program State
Hork coordinates:
[6C:G0 654 617 G21 690 634 WS W9 TO FO.0 S0] - -
F/S: 0.0/ 0 w 0.000 0,000 0,000
Machine coordinates:
L1 v
0.0000  0.0000 0.0000
KA
'3 Status: Tdle
Contral
— Spindle
Speed: 1000
X 0000 ... 39.81Z 00:00:00 / 00:01:58
T:0.000 ... 10.300 Buffer: 00/ 0
I:-0.200 ... 5.000 Vertices: 1059
39.812 / 10.300 / 5.200 FES: 64
# Command State Response o
[
1 630 n queue W
2 G1 75 F500 In queue Step 10 -
3 GL X0 Y0 In queue Feed 1000 -
4 103 51000 In queue [7] Keyboard contral
5 G1 X9.95 Ya.1 In queue Console
6 G17-02 F200 In queue Serisl pert srror 10 No such *
file or directory
7 GLX9.8Y91 In queue [CTRL#E] < 6rb1 1.1£ [
£or help] =
8 61%96Y93 In queue $6 < [6C:60 G54 61T 621 690
G394 M5 M9 TO FO.0 S0]
9 GLX04 V05 In queue ok
- Ga0 < ok -
[ Check moda [ Autoserell Open | [ Resst || Sendune] [ Pense Fbort .




In the main space we see a 3D view of the processing, by holding down the left mouse button we can
change the angle. Work coordinates is a display of coordinates, then we have 'Control' - control actions,
and 'spindle’ - determining the speed of rotation of the cutter. 'Jog' is used for manual positioning, and
below are the 'open' and 'send' buttons for opening a file and sending it for processing.

U glavnom prostoru vidimo 3D pregled obrade, drzanjem lijeve tipke misa moZzemo mijenjati kut. Work
coordinates je prikaz koordinata, zatim imamo 'Control' — kontrolne radnje, te' spindle' — odredivanje
brzine vrtnje glodala. 'Jog' -sluzi za ru¢no pozicioniranje, a dolje su jos 'open' i 'send' tipke za otvaranje
datoteke i slanje na obradu.

A6 terileten 3D-s attekintést latunk a feldolgozasrdl, a bal egérgombot nyomva tartva a szoget tudjuk
valtoztatni. A munkakoordinatdk a koordinatdk kijelzése, ezutan van a 'Control' - vezérlési miveletek
és az "orsé" - a mardgép forgasi sebességének meghatarozasa. 'Jog' - a kézi pozicionaldsra szolgal,
alatta pedig a 'open' és a 'send' gombok is taldlhatdk a fajl megnyitasahoz és feldolgozasra kiildéséhez.

4. Start processing / Pokretanje obrade / A feldolgozas megkezdése

i' sainsmart.nc - Grblcontral (Candle) =ANEN X
File Service Help
G-eode program State
Work coordinates:
[3C:60 G54 GIT G21 90 ¢G94 NS M3 TO FO.0 30] - -
F/S: 0.0 /0 LT 0.000 0.000 0. 000
Machine coordinates:
N ’
0. 0000 0. 0000 0.0000
KA
3] Status: Idle

Contral

@ ajie

}o
@[%)[o][w]

o

27 R = Spindle

. - — . ]

& Speed: 1000 :

&
= Jog

¥ 0.000 ... 39.612 00:00:00 / 00:01:56

T 0.000 ... 10.300 Buffer: 0 /0 /0 “~

Z: -0.200 ... 5.000 Vertices: 1053 ]

39.812 / 10300 / 5.200 FPS: B4 @ @
B3 Command State Response i
1 GQO In queue e

2 G1 75 F500 In queue Step: 10 -
E] G1 X0 ¥0 In queue Feed: 1000 -
4 M03 51000 In queue [l Keyboard control
5 G1X9.85v91 In queue Camsalo
4 G1 Z-0.2 F200 In queue Serial port error 1: We such *
file or directory
7 G1X9.8Y91 In queue [CTRL+X] < Grbl 1.1£ ['§
for help] E
8 G1 %9.6 V9.3 In queue $6 < [6C:60 G54 GIT 621 630
34 M5 M3 TO FO.0 30]
9 G1X9.479.5 In queue ok
P— b G390 < ok %
| |
D Check mode D Butoscroll Open Reset ]I[ Send . FPauze Abort
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When we open the G-code file (open), we position the tool (cutter) using the marked arrows (Jog),
then under (Control) we press the marked icons to save the axis coordinates (XYZ) and finally we press
the (send) button.

Kada otvorimo G-kod datoteku (open), pozicioniramo alat (glodalo) pomocu oznacenih strelica (Jog),
zatim pod (Control) pritisnemo oznacene ikonice za spremanje koordinata osi (XYZ) i na kraju
pritisnemo tipku (send).

Amikor megnyitjuk a G-kdd féjlt (open), helyezziik el a szerszamot (mardét) a megjeldlt nyilakkal (Jog),
majd a (Control) alatt nyomjuk meg a megjeldlt ikonokat a tengelykoordinatak mentéséhez (XYZ), végdl
nyomjuk meg az (send) gombot.

6.2. Laser engraving
6.2. Graviranje laserom

6.2. Gravirozas lézerrel

PRECAUTIONS!

The laser module for a CNC device can cause eye damage and burns. Before using the CNC device,
read the manufacturer's instructions and use the device in compliance with all precautionary
measures prescribed by the manufacturer. Working with the Laser module, as well as focusing,
should definitely be done by teachers!

Always use the supplied goggles when working with the laser module!

To focus on the Laser module, see the instructions at the link:

MIJERE OPREZA!

Laser modul za CNC uredaj moZe izazvati oStecenje oka i opekline. Prije koristenja CNC
uredaja procitajte upute proizvodaca, te uredaj koristite postujuci sve mjere opreza koje je propisao
proizvodac. Rad sa Laser modulom, kao i fokusiranje svakako bi trebali raditi nastavnici!

Prilikom rada sa laser modulom uvijek koristite priloZzene zastitne naocale!

Za fokusiranje Laser modula pogledajte upute na poveznici:

OVINTEZKEDESEK!

A CNC-eszkoz lézermodulja szemkarosodast és égési sériilést okozhat. A CNC eszkoz
hasznalata el6tt olvassa el a gyarté utasitasait, és hasznalja a késziiléket a gyartdé altal elGirt
Ovintézkedések betartasaval. A Lézer modullal valé munkavégzést, valamint a fdékuszalast
mindenképpen a tanaroknak kell elvégezniiik!

A lézermodaullal végzett munka soran mindig hasznalja a mellékelt véddszemiiveget!

A lézermodul fékuszdldsahoz tekintse meg a linken talalhaté utasitdsokat:

https://docs.sainsmart.com/article/wzvu9798tc-genmitsu-3018-pro-5-5-w-laser-module-user-guide
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1. Download and install Laser GRBL / Preuzimanije i instalacija LaserGRBL / Téltse le és telepitse a
LaserGRBL-t: https://lasergrbl.com/download/

2. Enabling the Z-axis / Omogudéavanje Z-osi / A Z-tengely engedélyezése

Protocol  Rasterimpoe Jog 0ot Asomane coolng  GCode
[0 Cortruse Jog Wiehout “Continuous Jog* when jog bution is pressed LaserGREBL send Jog request wih settied speed and movement. and the jog is fully

expouted 1 the firal postion
¥ you enable “Cortinuous Jog™ 0o9ng 15 sert with mouse-down and aboded interupted on MOUNE-UD. 30 YOU CaN d0 EDEIUIIMAtvE DOStONNG
Bt I & very comfodable may

NOTE. "Cortrucus Jog” only work with Gl v1 1 or later, andd require table size is comectly configured in Gt Configuration (Merw “Gts™ &
v 131 81

Show Zup/down cortrol | LaserGREL & ret designed 1 suppon 2 axis, bt £ you have 8 Jas hardware maybe you could find s cpicn uselll l

3. Add custom buttons / Dodavanje prilagodenih gumba / Egyéni gombok hozzdadasa

l
3N
é //

(= it chics Add Custom Button

Laser
Mode
ON

2Sec

Lock position (click to reorder)
g

Export custom buttons

Import custom buttons

| Router Connection

’ aserGRBL v3.3
Turn on laser at oW ¢y ose farben 7

power(S100), press [ou ©on e Tn &
. Datename
again to turn off. T >
Console Commands
®Grbl 1.1F ['S' for help] ~

X: 0,000 Y: 0,000 Z: 0.000

Console Output
Jog Feed Rate
Z-Axis Jog

Visualisation Pane

Set for Laser mode
($32=1)

Custom Buttons

Zeile 0 Buffer Geschatate Zeit: now S[1,000 | G1(1,00 | GO[1,004 | Status: Leedauf _

Turn on the laser at low power(S100) for 2 seconds,

then turn it off again (useful when setting an origin position)
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In the ‘Open’ window, select the downloaded file and click the ‘Open’ button. Now a short dialog is
displayed for each of the three additional buttons. You can now select for each individual button
contained in the archive file whether it should be imported or not. Select ‘Yes’ for each button.

U prozoru 'Otvori' odaberite preuzetu datoteku i kliknite gumb 'Otvori'. Sada se prikazuje kratki
dijaloski okvir za svaki od tri dodatna gumba. Sada za svaki pojedinacni gumb koji se nalazi u arhivskoj
datoteci moZete odabrati hoce li se uvesti ili ne. Odaberite "Da" za svaki gumb.

A ,Megnyitas” ablakban valassza ki a letoltott fajlt, és kattintson a ,,Megnyitds” gombra. Most egy
rovid parbeszédpanel jelenik meg mind a hdarom tovabbi gombhoz. Most az archiv fajlban talalhaté
minden egyes gombnal kivdlaszthatja, hogy importalja-e vagy sem. Valassza az ,lgen” lehetGséget
minden gombhoz.
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7. 3D modeling and printing
7.3D modeliranje i ispis

7.3D modellezés és nyomtatas

The process of creating 3D objects using the additive manufacturing method consists of 3 basic phases:

1. 3D modeling
2. preparation of a 3D model for printing
3. 3D printing

Proces izrade 3D predmeta metodom aditivne proizvodnje sastoji se od 3 osnovne faze:

1. 3D modeliranja
2. pripreme 3D modela za ispis
3. 3Dispisa

A 3D targyak additiv gyartasi modszerrel torténd létrehozasanak folyamata 3 alapvetd fazisbdl all:

1. 3D modellezés
2. a 3D modell nyomtatasanak el6késziiletei
3. 3D nyomtatas

7.1. 3D modeling
7.1. 3D modeliranje
7.1. 3D modellezés és nyomtatas

Nowadays, there are several different software tools available on the market for 3D modeling,
i.e. creating a computer 3D model. This technology is called Computer-Aided Design (CAD) so, in
accordance with that, 3D models are often called CAD models. Among the well-known CAD software
tools, we should mention AutoCAD, SolidWorks, Catia, etc. The best-known software tools for this
purpose for beginners are Tinkercad, SketchUp and similar.

U danasnje vrijeme na trzistu je dostupno vise razlicitih programskih alata za 3D modeliranje,
odnosno izradu racunalnog 3D modela. Ova tehnologija naziva se racunalno potpomognuti dizajn (eng.
CAD, Computer-Aided Design), pa se u skladu s time izradeni 3D modeli ¢esto nazivaju CAD modelima.
Od poznatijih CAD programskih alata valja spomenuti AutoCAD, SolidWorks, Catia, itd. Najpoznatiji
programski alati ovakve namjene za pocetnike su Tinkercad, SketchUp i sli¢ni.

Napjainkban tobbféle szoftvereszkéz is elérheté a piacon a 3D modellezéshez, azaz
szamitégépes 3D modell készitéséhez. Ezt a technoldgiat szamitdgéppel segitett tervezésnek (CAD,
Computer-Aided Design) nevezik, igy az ennek megfelel6en készitett 3D modelleket gyakran CAD
modelleknek is nevezik. Az ismertebb CAD-szoftverek kozil meg kell emliteni az AutoCAD-et, a
SolidWorks-t, a Catiat stb. A legismertebb kezd6 szoftvereszkdzok erre a célra a Tinkercad, a SketchUp
és hasonlok.
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7.1.1. Creation of 3D model in Tinkercad
7.1.1. Izrada 3D modela u Tinkercadu

7.1.1. 3D modell elkészitése Tinkercad segitségével

Tinkercad is an online programming tool available at: https://www.tinkercad.com. The basic interface

is shown in the following image:

Tinkercad je online programski alat dostupan na adresi: https://www.tinkercad.com. Osnovno sucelje
prikazano je sljede¢om slikom:

A Tinkercad egy online programozasi eszkdz, amely a kovetkez6 cimen érhet6 el:
https://www.tinkercad.com. Az alap munkaterilet a kdvetkezé képen lathatd:

o

Gu s5D3 n;—.‘*’a - 2

zo()

@ Import Export end To
B
Q

§0®
0 o W
@ 4 &
ol 2
e § ¢

Control of the display of the workspace is possible with the following combinations of mouse and keys:

e zoom —turning the mouse wheel

e moving the workspace — pressing the mouse wheel and dragging the mouse in the
desired direction

e rotating the workspace — right mouse button or Ctrl + left mouse button

Upravljanje prikazom radnog prostora moguce je sljedeé¢im kombinacijama misa i tipki:

e zumiranje — okretanje kotaci¢a misa

e pomicanje radnog prostora — pritisak na kotaci¢ misa i povla¢enje misa u Zeljenom
smjeru

e zakretanje radnog prostora — desna tipka misa ili Ctrl + lijeva tipka misa
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A munkaterilet megjelenitésének kezelése az egér és a billentylk aldbbi kombinacidival lehetséges:

e nagyitds — az egér gorgdjének elforgatasa

e amunkaterilet mozgatdsa — az egér gorg6jének lenyomasa és az egér hlzasa a kivant
iranyba

e amunkaterilet elforgatdsa — jobb egérgomb vagy Ctrl + bal egérgomb

All the listed options for managing the display of the workspace can be selected through the functions
available on the left side of the workspace.

Sve navedene opcije upravljanja prikazom radnog prostora moguce je odabrati putem funkcija
dostupnih s lijeve strane radnog prostora.

A felsorolt munkatertlet-kezelési lehet6ségek mindegyike kivdlaszthaté a munkateriilet bal oldalan
elérhet6 funkcidkkal.

=,
T Q
B = E» w20
mport Export Send To

p—

BH L
AN
). ® W
o 4 Q
dl B
N

Before starting with creation of the 3D model, it is recommended to adjust the grid of the workspace.

Prije pocetka izrade 3D modela poZeljno je podesiti mrezu radnog prostora.

Még a 3D modell |étrehozasanak kezdetén kivanatos a munkatertlet racsanak bedllitasa.

B @ oo B w20
H k G
N
). ® W
o 4 &
il 2
e B ¢
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Grid properties

Millimeters -

Tinkercad
Width Length

200.00 200.00

Make defautt |

=

Each 3D model can be built by combining several basic or complex geometric shapes. Adding the
available geometric shapes is possible from the menu on the right.

Svaki 3D model moguce je izgraditi kombinacijom vise osnovnih ili sloZzenih geometrijskih oblika.
Dodavanje vec pripremljenih geometrijskih oblika dostupno je iz izbornika s desne strane.

Minden 3D modell tobb alapvet6 vagy 0sszetett geometriai alakzat kombinaldsdval is megépithetd. A
jobb oldali menibdél elérhet6 a mar elkészitett geometriai formak hozzaadasa.

g v Q Q
] SsDJ 9.
o n 7 M Co

@ Import Export Send To

H L &

Basic Shapes

§O0@
0 0 «
4 4 &

Y

le ® ¢

We start adding a geometric shape to the workspace by clicking on the desired shape and then placing
it in the desired place in the workspace.

Dodavanje geometrijskog oblika u radni prostor zapocinjemo klikom na Zeljeni oblik i zatim
postavljanjem u radni prostor na Zeljeno mjesto.

Egy geometriai alakzat hozzaadasat a munkateriilethez Ugy kezdjik, hogy rakattintunk a kivant
alakzatra, majd elhelyezzilk a munkateriilet kivant helyére.
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After placing the geometric shape in the workspace, a window for editing basic parameters
(dimensions, properties, etc.) opens. The same window can be displayed by subsequent clicking on any
geometric shape in the workspace.

Nakon postavljanja geometrijskog oblika u radni prostor otvara se prozor za uredivanje osnovnih
parametara (dimenzije, svojstva, itd.). Isti prozor mogucde je prikazati i naknadnim klikom na bilo koji
geometrijski oblik koji se nalazi u radnom prostoru.

A geometriai alakzat munkaterileten térténé elhelyezése utan megnyilik egy ablak az alapvetd
paraméterek (méretek, tulajdonsagok stb.) szerkesztésére. Ugyanez az ablak megjelenitheté a
munkaterilet barmely geometriai alakzatara torténé utdlagos kattintassal.
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Determine the dimensions of the geometric shape by moving the slider or by keyboard input.
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Export
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Pomicanjem klizaca ili slobodnim unosom odredimo dimenzije geometrijskog oblika.

A csuszka mozgatdsaval vagy szabad bevitellel hatdrozzuk meg a geometriai alakzat méreteit.
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By changing the Radius parameter we achieve smoothing of the edges of the geometric shape.
Promjenom parametra Radius postizemo zagladivanje bridova geometrijskog oblika.

A Radius paraméter valtoztatasaval a geometriai alakzat éleinek simitasat érjiik el.
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We can move any geometric shape in the workspace using the mouse dragging method. We can also
rotate each geometric shape around the main axes by clicking on one of the three double-sided arrows.
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Bilo koji geometrijski oblik moZemo pomicati u radnom prostoru koristeé¢i metodu povlaéenja misem.
Takoder, svaki geometrijski oblik moZzemo i rotirati oko glavnih osi klikom na jednu od tri dvostrane
strelice.

Az egérhlzas médszerével tetsz6leges geometriai alakzatot mozgathatunk a munkaterileten. Az egyes
geometriai alakzatokat a f6tengelyek koril is elforgathatjuk, ha a hdrom kétoldalas nyil valamelyikére
kattintunk.
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Since we usually build a 3D model by combining several different geometric shapes, we add the next
shape to the workspace and place it in the desired position in relation to the previously added
geometric shapes.

Buduci da 3D model uobicajeno gradimo kombinacijom vise razli¢itih geometrijskih oblika, u radni

prostor dodajemo sljedeci oblik i postavljamo ga na Zeljenu poziciju u odnosu na veé¢ dodane
geometrijske oblike.

Mivel altalaban tobb kilonb6z6 geometriai alakzat kombindlasaval készitiink 3D-s modellt, a kovetkezé
alakzatot hozzaadjuk a munkaterilethez, és a mar hozzdadott geometriai alakzatokhoz képest a kivant
pozicidba helyezziik.
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Most of the available geometric shapes are initially set to the Solid property, which is a shape with real
(solid) filling in space. Each such shape represents the addition of a certain volume to the workspace.

Alternatively, it is possible to select the Hole property, which allows us to cut out a certain geometric
shape from the existing ones. In other words, it is about subtracting a certain volume from the existing
workspace. After selecting this property, the geometric shape becomes transparent in the workspace.

Vecini dostupnih geometrijskih oblika inicijalno je zadano svojstvo Solid, sto je oblik sa stvarnom
ispunom u prostoru. Svaki takav oblik predstavlja dodavanje odredenog volumena u radni prostor.

Alternativno je moguée odabrati i svojstvo Hole, Cime postizemo izrezivanje odredenog geometrijskog
oblika iz postojecih. Drugim rije¢ima, radi se oduzimanju odredenog volumena iz postojeéeg radnog
prostora. Nakon odabira ovog svojstva geometrijski oblik postaje proziran u radnom prostoru.

A legtobb elérhet6 geometriai alakzat kezdetben a Solid tulajdonsagra van bedllitva, ami egy valds
térkitoltésu alakzat. Minden ilyen alakzat egy bizonyos térfogat hozzaadasat jelenti a munkaterilethez.

Alternativ megoldasként lehet6ség van a Hole tulajdonsdg kivalasztdsdra, amellyel a meglév6kbél
kivaghatunk egy bizonyos geometriai format. Mas szdval arrdl van szd, hogy ki kell vonni egy bizonyos
térfogatot a meglévé munkateriiletbdl. A tulajdonsdg kivalasztasa utdn a geometriai alakzat atlatszéva
valik a munkaterileten.
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The final effect of cutting will be visible after grouping multiple geometric shapes into one shape. In
order to achieve this, it is necessary to select individually the shapes that we want to group (Shift key
+ left mouse button) or to select all shapes in the workspace (by clicking on the left mouse button and
dragging the selection box around all shapes). After that, we need to choose the Group option from
the top menu.

Konacni efekt izrezivanja bit ¢e vidljiv nakon grupiranja vise geometrijskih oblika u jedan oblik. Kako bi
se to postiglo potrebno je pojedinacno odabrati oblike koje Zelimo grupirati (tipka Shift + lijeva tipka
misa) ili odabrati sve oblike u radnom prostoru (klikom na lijevu tipku misa i povlacenjem selekcijskog
okvira oko svih oblika). Nakon toga potrebno je opciju Group iz gornjeg izbornika.

A végs6 vagasi hatds tobb geometriai alakzat egyetlen alakzatba csoportositdsa utan lesz lathato.
Ennek eléréséhez kilon-kilon kell kivalasztani a csoportositani kivant alakzatokat (Shift billenty( + bal
egérgomb), vagy ki kell jeléIni az 6sszes alakzatot a munkaterileten (bal egérgombbal kattintva és a
kijelol6dobozt az 6sszes alakzat kéré huzva ). Ezt kovetSen sziikség van a Group opcidra a felsé
meniben.
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The result of grouping of the Solid and Hole shapes in this example is the volume of the Hole shape cut
out from the volume of the Solid shape.

Rezultat grupiranja Solid i Hole oblika u ovom primjeru je izrezan volumen Hole oblika iz volumena
Solid oblika.

Ebben a példaban a Solid és a Hole alakzatok csoportositdsanak eredménye a Hole alak térfogatabdl
kivagott Solid alakzat térfogata.
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As one of the shapes, it is possible to add a 3D text, which we can edit the text content and dimensions
of.

Kao jedan od oblika moguce je dodati i 3D tekst, kojem zatim moZemo urediti tekstualni sadrzaj i
dimenzije.

Lehetdség van egy 3D-s szoveg hozzdaddsdra az egyik alakzatként, amelyhez ezutan szerkeszthetjiik a
szoveg tartalmat és méreteit.
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If we place the text over previously created geometric shapes, it is possible to achieve the effect of
highlighting the text on the surface of a certain shape.

Ako tekst postavimo preko prethodno kreiranih geometrijskih oblika, moguce je postiéi efekt isticanja
teksta na povrsini odredenog oblika.

Ha a szoveget korabban Iétrehozott geometriai formak folé helyezziik, akkor egy adott forma feliiletén
elérhetjlk azt a hatdst, hogy a szoveget kiemeljiik.
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If we set the Hole property to the text, we will get the effect of carved letters in the material.
Ako tekstu postavimo svojstvo Hole dobit ¢emo efekt urezanih slova u materijalu.

Ha a Hole tulajdonsagot beallitjuk a szovegre, akkor az anyagba vésett betlik hatdsat kapjuk.
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7.1.2. Export of the 3D model to a appropriate format
7.1.2. 1zvoz 3D modela u prikladan format

7.1.2. A 3D modell exportalasa megfelel§ formatumba

In order for the created 3D model to be suitable for printing on a 3D printer, it must be exported to a
file of the appropriate format. In Tinkercad, this option is available by clicking the Export button.

Kako bi kreirani 3D model bio pogodan za ispis na 3D printeru potrebno ga je izvesti u datoteku
odgovarajuceg formata. U programskom alatu Tinkercad ta opcija dostupna je klikom na gumb Export.

Ahhoz, hogy az elkészitett 3D modell alkalmas legyen 3D nyomtatdn torténdé nyomtatdsra, azt
megfelel6 formatumau fajlba kell exportalni. A Tinkercadben ez a lehet8ség az Exportdlds gombra
kattintva érhet6 el.
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One of the standard formats recognized by almost every 3D printing software is the STL format.
Jedan od standardnih formata koje prepoznaje gotovo svaki programski alat za 3D ispis je STL format.

Az egyik szabvanyos formatum, amelyet szinte minden 3D nyomtatashoz hasznalt szoftver felismer, az
STL formdatum.

Include  ® Everything in the design.

For 3D Print

.08l STL

GLTF (.glb) ‘

For Lasercutting

SVG

More informatior

After choosing the format, it is necessary to specify the file name and the location of saving on the
computer. The created 3D model is ready for further processing and printing on a 3D printer.

Nakon odabira formata potrebno je zadati naziv datoteke i lokaciju spremanja na rac¢unalu. Kreirani
3D model spreman je za daljnju obradu i ispis na 3D printeru.

A formatum kivalasztasa utan meg kell adni a fajl nevét és a mentés helyét a szamitdgépen. Az
elkészitett 3D modell készen all a tovabbi feldolgozasra és 3D nyomtatdn torténd nyomtatasra.
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7.2. Preparation of a 3D model for printing
7.2. Priprema 3D modela za ispis
7.2. A 3D modell nyomtatasanak elékésziletei

As 3D printers from different manufacturers are usually controlled by different software tools,
the created 3D model must be prepared for printing using a software dedicated for working with a
specific model of 3D printer. This example shows the basic preparation of a 3D model in the Prusa
Slicer software. More detailed instructions for using the software are available at the following link:
https://www.prusa3d.com/page/prusaslicer 424.

Kako su 3D printeri razli¢itih proizvodaca uglavnom upravljani razli¢itim programskim alatima,
izradeni 3D model potrebno je pripremiti za ispis koristeéi programski alat namijenjen radu s
odredenim modelom 3D printera. U ovom primjeru prikazana je osnovna priprema 3D modela u
programskom alatu Prusa Slicer. Detaljnije upute za koristenje programskog alata dostupne su na
sljedecoj poveznici: https://www.prusa3d.com/page/prusaslicer 424.

Mivel a kiilonboz6 gyartok 3D nyomtatdit tobbnyire kiilonboz6 szoftvereszkozok vezérlik, az
elkészitett 3D modellt egy adott 3D nyomtatémodellhez tervezett szoftvereszkdzzel kell nyomtatasra
el6késziteni. Ez a példa egy 3D-s modell alapvet6 elGkészitését mutatja be a Prusa Slicer
szoftvereszkdzben. A szoftvereszkdz haszndlatara vonatkozé részletesebb utasitasok az alabbi linken
érhet6k el: https://www.prusa3d.com/page/prusaslicer 424.

The created 3D model is added to the working environment by selecting the Add... option.
Izradeni 3D model dodaje se u radno okruzenje odabirom opcije Add...

A |étrehozott 3D-s modell hozzaadddik a munkakérnyezethez a Hozzdadds... opcio kivalasztasaval.

® PrusaSiicer-2.33 based on Stic3r = o X
File Edit Window View Configuration Help
Plater  Print Settings Filament Settings Prig
Advanced @

Print settings

© B 015mm QUALITY
Filament

B B Prusa PLA
Printer :

£ B Original Prusa i3 MK3S & MK3S+

Supports: None v

mfi[15% | Bam[]
I
Name Editing

Export G-code

Slicing complete...
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The added 3D model needs to be placed on the printing surface in an optimal way, which implies the
orientation of the 3D model so as to ensure good adhesion to the surface and to reduce the need for
support structures as much as possible during printing. The 3D model can be moved or rotated on the
surface and its size can be changed while keeping the proportions. The above options are available
from the menu on the left.

Dodani 3D model potrebno je smjestiti na podlogu za ispis na optimalan nacin, sto podrazumijeva
orijentaciju 3D modela tako da se osigura dobro prianjanje za podlogu te da se prilikom ispisa smaniji
potreba za potpornim strukturama koliko god je moguée. 3D model je moguce pomicati ili rotirati po
podlozi te mu mijenjati velic¢inu uz zadrZavanje proporcija. Navedene opcije dostupne su iz izbornika s
lijeve strane.

A hozzaadott 3D-s modellt a nyomtatashoz optimalis mddon kell a hordozdra helyezni, ami azt jelenti,
hogy a 3D-s modellt Ggy kell elhelyezni, hogy a hordozéhoz valé j6 tapadas biztositva legyen, és a
lehet6 legnagyobb mértékben csdkkentse a tartdszerkezetek hozzdaddsdank sziikségességét a
nyomtatds soran. A 3D modell a munkafeliileten mozgathatd vagy forgathatd, és az ardnyok
megtartdsa mellett 4&tméretezhetd. A fenti lehetdségek a bal oldali menibél érhetdk el.

Plater  Print Settings Filament Settings Printer

Print settings
© 8 0.15mm QUALITY
Filament
Bl 8 PrusaPlA
Printer
= B Original Prusa i3 MK3$ & MK3$+
Supports: None
| infit:| 15% 8am:[]
Name Editing
©

| Roboticost ®

Object manipulation
World coordinates  ~| X ¥ z
Position: 125 105 3 mm
Rotate: 0 0 0
Scale factors: 100 100 100 [%
Size: 75 20 6 mm

To prepare the 3D model for printing, the most important are the print settings that we adjust in the
Print Settings window. The most important settings include choosing the thickness of the printing
layer, the density and shape of the final 3D object infill, the type of support structures, etc.

Za pripremu 3D modela za ispis najvaznije su postavke ispisa koje podeSsavamo u prozoru Print
Settings. NajvaZznije postavke uklju¢uju odabir debljine sloja ispisa, gustocu i oblik ispune kona¢nog 3D
objekta, vrste potpornih struktura, itd.

A 3D modell nyomtatasra valé el6készitéséhez a legfontosabbak a nyomtatasi beallitasok, amelyeket
a Print Settings (Nyomtatasi bedllitasok) ablakban allitunk be. A legfontosabb beallitasok kozé tartozik
a nyomtatasi réteg vastagsdganak megvalasztdsa, a végsé 3D objektum kitoltés slirlisége és alakja, a
tartdszerkezetek tipusa, stb.
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anfiguration

Plater  Print Settings Filament Settings Printer Settings

18 0.15mm QUALITY @MK3

= Layers and perimeters
3 Infi

nd brim
t material

e Extruders

Loaded

Layer height
Layer height 8+ |01 mm
First layer height 8|02 mm or %
Vertical shells
Perimeters B2 < (minimum)
Spiral vase: 8-+0

Recommended object thin wall thickness for layer height 0.15 and 2 lines: 0.87 mm , 4 lines: 1.70 mm

Horizontal shells
Solid layers: op: @ |7 = Bowom: & * |5
Minimum shell thickness: Top: @ |07 mm  Botom: @ |05

Top shell is 1.05 mm thick for layer height 0.15 mm. Minimum top shell thickness is 0.7 mm,
Bottam shell is 0.75 mm thick for layer height 0.15 mm. Minimum bottom shell thickness is 0.5 mm.

Quality (slower slicing)
ure vertical shell thickness: 8+6
tect thin walls B0
Detect bridging perimeters: 8+0
Advanced

B * Nearest v

After the print settings have been adjusted, the software cuts the 3D model into layers. We select the
Slice now option.

Nakon podesenih postavki ispisa slijedi softversko izrezivanje 3D modela na slojeve. Odabiremo opciju

Slice now.

A nyomtatadsi bedllitdsok mddositasa utan a szoftver rétegekre vagja a 3D modellt. Valasszuk ki a Slice
now (Szelet most) opcidt.

Loaded

Plater  Print Settings Filament Settings Printer

Print settings
8 0.15mm QUALITY

ilament

BB Prusa LA

Printer :
E5 B Original Prusa i3 MK35 & MK35+

Supports: None

infilk[ 15% v| eim]

Name Editing
Roboticost! ® 5]

Object manipulation
World coordinates X Y z

Position: 125 105 3 mm

Rotate: 0 0 0 .
a Scale factors: 100 100 100 %
Size: 75 20 6 mm

106



After cutting into layers, by moving the vertical slider it is possible to display the appearance of each
layer for printing on a 3D printer.

Nakon izrezivanja na slojeve, pomicanjem vertikalnog klizaca moguée je prikazati izgled svakog
pojedinog sloja za ispis na 3D printeru.

A rétegekre vagas utdn a fliggbleges csuszka mozgatdsdval lehet&ség nyilik az egyes rétegek
megjelenésének megjelenitésére 3D nyomtatdn térténé nyomtatdshoz.

Plater  Print Settings Filament Settings  Printer Settings

Fe ¢ Advanced @ a

rint settings

& B 0.15mm QUALITY

ilament

B 8 PrusaPLa
Printer :

E5 B Original Prusa i3 MK3S & MK3S+

upports: None v
nfill:| 15% | sim:[]

Name Editing

Roboticost! ® (&)
305 4
@0)

Object manipulation

World coordinates X Y z

Position: 125 105 3 mm
Rotate 0 0 0

Scale factors: 100 100 00 |%
Size s 20 6 mm

[inches

Sliced Info

Used Filament (m) 224

Used Filament (mm®) 538559

Used Filament (g) 668 (236.68)

(inciuding spool)
Cost 019 v
26559 020
View Feature type ~ Show Options v ¢ 14 bV} Export G-code
24376 6 O g

Slicing complete.

If we are satisfied with the quality of the print settings, we select the Export G-code option to create
an executable file with the control code, which needs to be run on the 3D printer.

Ako smo zadovoljni s kvalitetom postavki ispisa, odabiremo opciju Export G-code, ¢ime kreiramo
izvrSnu datoteku s upravljackim kodom, koju je potrebno pokrenuti na 3D printeru.

Ha elégedettek vagyunk a nyomtatasi bedllitdsok min&ségével, akkor a Export G-code opcidt
valasztjuk, amely a vezérl6kdddal egy futtathato fajlt hoz |étre, amelyet a 3D nyomtatdn kell futtatni.
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7.3. 3D printing
7.3.3D ispis
7.3. 3D nyomtatas

Although 3D printing technology is very similar in different types of 3D printers and different
types of materials used, it is important to follow the manufacturer's instructions regarding the use of
a specific model of 3D printer.

For the 3D printer Prusa MK3S+, which was used during the implementation of the project,
detailed instructions are available at the following link:
https://cdn.prusa3d.com/downloads/manual/prusa3d manual mk3s en.pdf# ga=2.259784777.258
587629.1658707338-876609576.1658707338.

The book at the following link can serve as an additional source of knowledge about the basics
of 3D printing: https://www.prusa3d.com/page/basics-of-3d-printing-with-josef-prusa 490.

lako je tehnologija 3D ispisa vrlo sli¢na kod razlicitih vrsta 3D printera i razlicitih vrsta koristenih
materijala, vazno je slijediti upute proizvodaca u vezi koristenja konkretnog modela 3D printera.

Za 3D printer Prusa MK3S+, koji je koristen tijekom provedbe projekta, detaljne upute
dostupne su na sljedeéoj poveznici:
https://cdn.prusa3d.com/downloads/manual/prusa3d manual mk3s en.pdf# ga=2.259784777.258
587629.1658707338-876609576.1658707338.

Kao dodatan izvor znanja o osnovama 3D ispisa mozZe posluziti knjiga na sljedeéoj poveznici:
https://www.prusa3d.com/page/basics-of-3d-printing-with-josef-prusa 490.

Bar a 3D nyomtatadsi technoldgia nagyon hasonlé a kiilonbdz6 tipusi 3D nyomtatokban és a
kiilonboz6 tipust anyagokban, fontos, hogy kdvesse a gyartd utasitdsait egy adott 3D nyomtatédmodell
haszndlataval kapcsolatban.

A projekt megvalésitdsa soran hasznalt Prusa MK3S+ 3D nyomtatéhoz a részletes Utmutaté az
aldbbi linken érhet6 el:
https://cdn.prusa3d.com/downloads/manual/prusa3d manual mk3s en.pdf# ga=2.259784777.258
587629.1658707338-876609576.1658707338.

Az aldbbi linken taldlhaté konyv tovabbi ismeretforrasként szolgdlhat a 3D nyomtatas
alapjairdl: https://www.prusa3d.com/page/basics-of-3d-printing-with-josef-prusa 490.
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Vocational school Burdevac

Dr. Ivana KranjCeva 5, 48350 Burdevac
http://ss-strukovna-djurdjevac.skole.hr/
+385 48 812 223
ured@ss-strukovna-djurdjevac.skole.hr

Purdevac
) Educational District Centre of Kaposvar
KAPOSVARI Szant6 u. 5, 7400, Kaposvar
TANKERULETI  http://kk.gov.hu/kaposvar
KOZPONT +36 82 795 240

peter.stickel@kk.gov.hu

Primary school Ferdinandovac
Dravska 66, 48356 Ferdinandovac
http://os-ferdinandovac.skole.hr/
+38548 817 709
ured@os-ferdinandovac.skole.hr

PORA Regional Development Agency of Koprivnica Krizevci
County provided techical assistance to the lead beneficiary Vocational
School Burdevac and beneficiary Primary school Ferdinandovac in
preparation and implementation of the project.



