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Internet of Things Advent Calendar 2017

If Cisco has its way, more than 50 billion linked devices will be used by 2020; even more optimistically,
Intel expects 200 billion devicesl. Each of these devices - or “things" - has a unique address and com-
municates with the outside world through the internet or through some other interfaces, such as Blue-
tooth: From the coffee machine to the fridge, from the car to the train, from the production machine to
the bracelet: everything can be programmed and can communicate with other things. This topic is more
than just a hype. It is becoming the state of the art, and we should all be dealing with it. Use the Advent
season and get into the Internet of Things (loT). 24 experiments will introduce you to the subject and let
you program your own thing. Have fun!

Source codes and additional information

In the next 24 days, you will learn many new things about the subject of loT (Internet of Things) and
implement exciting projects. So that you won't have to type down the programs, some of which can

be rather large, we procured the entire source codes and any additional information for download. Go
to http://www.buch.cd and enter the code 15007-3. You will find an archive for download there. The
archive contains a separate directory for every day. For detailed information, read the file Liesmich.pdf
in the archive.

Some of the programs from day 8 onwards are very large and not printed in full here. Only those parts of
the project that you must have to understand and implement it are described in the handbook. Projects
that are controlled with the dedicated Smartphone app are available for download in full. If you want to
make any changes to the program, always have a look at the finished program first; then make a copy of
it and modify the copy. If anything goes wrong, you can get the initial files from http://www.buch.cd.

Updates in the download area

The advent calendar was created long before Advent and is based on program versions from that
time. If any greater changes occur before Advent, you can find an update of the affected projects in the
download area.

Background knowledge on the components
Every compartment contains one component. Here, we will provide the most important information on
the components.

LEDs

LEDs (light-emitting diodes) are lit when power runs through them in the flow direction. LEDs are illus-
trated in circuits with an arrow-shaped triangle that indicates the current direction from the plus to the
minus pole or to the ground line. An LED lets through nearly any amount of power in the flow direction,
and has only a very small resistance. | order to limit the flow current and to prevent the LED from burn-
ing through, one usually must install a 220 Ohm dropping resistor between the connection pin used and
the anode of the LED or between the cathode and the ground pin. This dropping resistor also protects
the output of the included loT-board from too-high currents. The LEDs in the Advent calendar have the
dropping resistor already installed, and therefore can be connected directly to the pins of the loT board.

Pin Widerstand LED Masse-Pin
e
220 Ohm I I

Circuit diagram of an LED with a dropping resistor

1 Source: https://www.fool.com/investing/general/2016/01/18/internet-of-things-in-2016-6-stats-everyone-should.aspx
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The two connection wires of an LED are differently long. The longer one is the plus pole, the anode, the
shorter one the cathode. It's easy to remember: The plus has one dash more than the minus and there-
fore also makes the wire a bit longer. Most LEDs are also flattened on the minus side, like a minus

Resistors are used to limit current at sensitive elec-
tronic components and as dropping resistors for
LEDs. The unit of measurement for resistors is Ohm.
1,000 Ohm make one Kiloohm, in short: kOhm.
1,000 kOhm make one Megaohm, in short: MOhm.
The unit Ohm is often represented by the Omega
character x.

The coloured rings on the resistors indicate the
resistance. They are much easier to recognise than
tiny figures that can still be found only on very old
resistors. With a little practice, you can “translate”
the values from the colour codes quite quickly.

Most resistors have four such colour rings. The first
two colour rings represent the digits, the third one is
a multiplier and the fourth the tolerance. This tol-

4
In which direction is the LED connected?
sign. It's easy to remember: Cathode = short = edge.
Resistors and their colour codes
Colour Resistance in Ohm
1. Ring 2. Ring 3. Ring 4. Ring
(tens) (ones) (multiplier) (tolerance)
Silver 102 = 0,01 +10 %
o [s 10" = 0,1 +5 %
B 0 10° =1
Bro 1 1 10'=10 1 %
Red 2 2 102 =100 +2 %
Orang 3 3 10% =1.000
Yellow 4 4 10* =10.000
5 5 10° = 100.000 +0,5 %
B 6 6 10 =1.000.000 +0,25 %
7 7 107 = 10.000.000 +0,1 %
8 8 108 = 100.000.000 +0,05 %
White 9 9 10° = 1.000.000.000

15007-3 Conrad Adventskalender Internet of Things 2017_en.indd 4

erance ring is usually golden or silver - colours that
do not appear in the first two rings. This makes the

reading direction clear. The tolerance value is hardly relevant in digital electronics. The table shows the
meaning of the coloured rings on resistors.

It doesn't matter in which direction the resistor is installed. The installation direction of LEDs, in contrast,
is relevant.
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1st Day

In the Advent calendar today 1. Day
*1x loT Bluething board?2

Today, you will get to know the board with which you will implement the projects of the next 24 days. To
prepare for the next days, you will install the driver for the USB connection, install the
Arduino IDE and finally create your first program for the board.

Chipset on the loT-board

The loT-board comes with two chipsets. For program execution, the board has an ATmega328P. This
micro controller communicates with an HC-05 via a serial interface. The HC-05 is responsible for the
wireless connection (Bluetooth). The module supports Bluetooth V2.0+EDR. You will need a Smart-

phone with Android for App communication.

Configuring the IoT-board

In order to take the loT-board into operation, you need a computer with Linux, Mac OS X or Windows
and a Micro-USB-cable. This connection cable serves power supply and connection of the loT-board to
the PC in order to program it. You do not need to buy such a cable. You probably have one already -
almost all modern Smartphones use this plug type.

Select the proper USB-port at the PC
Connect the cable to a USB 2.0 connection of your PC if you can. USB-3.0 connections may have con-
nection problems. You can often recognise a USB-3.0-connection by the blue socket.

Before connecting the board to a PC, complete the following steps: _

Device Driver Install / UnInstall

- Step 1: Installation of the driver for the loT-board

- Step 2: Installation of the Arduino IDE select INF [cHautSER . 1w vl
; : | IHSTALL | l'\":“'[:Nusa—ssmm CH340

Step 1: Installation of the driver for the IoT-board I— L e8/es/zeis. 3.4.2814

The USB port on the loT-board is connected to a CH340G-chipset. In order to use UNINSTALL

this chipset for a USB connection, you need to install the matching driver for your

operating system. Perform the following four steps for this: HELP

1 Download the example programs and the drive drivers from http://www.buch.
cd. Enter the code 15007-3 there and follow the instructions on the screen.

L Installation of the device driver
2 Unpack the ZIP archive into any folder under your user folder.

3 Connect the loT-board via the USB-cable and start the driver installation with the file cHz41sER. EXE.
You may need to confirm a query from the Windows user account control for installation.

4 In the installation dialogue, click Install and wait until driver installation is confirmed.

Step 2: Installation of the Arduino IDE

The loT-board is compatible with the Arduino Nano and can be programmed with the Arduino IDE3. In
the Arduino IDE, you can write the programs in the programming language C and transfer them directly
to the loT-board. After transfer, the program will run without any connection to the PC, which means that
you may disconnect the board.

Switching off the loT-board

The loT-board has no off-switch. You just need to disconnect the USB-cable from the computer PC or
the mains unit, and the loT-board will switch off. The last saved program will start automatically when
the board is switched on again. The same happens if you push the reset button.

2 Called the loT-board below.
3 The Arduino IDE in version 1.8.2 has been used for the projects. If a newer version is available by the time the Advent calendar is
sold, you can use it instead. If there are any distinctive changes, you will find a corresponding note in the download area.
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€ Arduino Setup: Installation Options - % Download the Windows Installer for the current version of the Arduino IDE from
, www.arduino.cc/en/Main/Software or use the file arduino-windows.exe from the
Check the components you want to install and uncheck the companents .
2.2 you don't want to instal. Click Next to continue. downloads for the Advent calendar. Under Windows 10, you can also download
the Arduino IDE from the Windows Store and install it from there.

e e — Make sure that all boxes are checked in the dialogue field Installation Options.
[#] Create Start Menu shortcut Depending on the Windows configuration, the user account control must be con-
Create Desktop shortout firmed.

Assodate .ino files

Update of the firmware on the IoT-board

RO AL To enable you to reproduce all experiments with your loT-board, first update the
firmware on your board. For this, first open the previously installed Arduino IDE
Lcell Mullsoft Inskall System w2, 46 < Back I Mext = I and choose Tools/

Port in the Arduino IDE menu. Only a single serial port is usually displayed here.
Check this.

Installation of the Arduino IDE

Then use the menu item Tools/Board to select the Arduino Nano if it has not been recognised automati-
cally. ATmega328 must be chosen as CPU.

@ Arduino Datei Bearbeiten Sketch Hilfe
)

Automatische Formatierung ®BT
Sketch archivieren
Kodierung korrigieren & neu laden

Blink Serieller Monitor T¥EM
o+ Serieller Plotter 3L
?'ul:l on an LED on for one second, then off] WIFI101 Firmware Updater
ou can Boardverwalter...
R1 Prozessor: "ATmega328" >
Port N .
voard Boardinformationen holen Arduino Ytn
at https Arduino/Genuino Uno
Programmer: "AVRISP mkil" > Arduino Duemilanove or Diecimila
domain. | Bootloader brennen | ¥/ Arduino Nano
{

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
. o Newnan Arduino Mini
¥/ - Arduino Ethernet
Arduino Fio
Arduino BT
/£ the setup function runs once when you press reset or power the board L‘||ypad Arduino USB

vold setup() { ; .
// initiglize digital pin LED_BUILTIN as an output. Whgreglialies
pinMode(LED_BUILTIN, OUTPUT); Arduino Pro or Pro Mini

Arduino NG or older
Arduino Robot Control

// the loop function runs over and over again forever Arduino Robot Motor

void loopQ) {

Arduino Gemma
digitalWrite(LED_BUILTIN, HIGH); A/ turn the LED on (HIGH is the voltage level)

delay(1600); // wait for a second Maf‘ru't Clrcmt_ F_'laygmund
digitolWrite(LED_BUILTIN, LOW); /¢ turn the LED off by making the voltage LOW Arduino Yin Mini
delay(1008) ; // wait for a second Arduino Industrial 101

1 Linino One

Arduino Uno WiFi

Choose the right board in the Arduino IDEn

After starting the Arduino IDE and selecting the board, open the firmware Firmware_V1.2b.ino now via
the menu item File/Open.... It can be found in the download archive, directory Firmware_V1.2b. Before
you install the firmware, ensure that the jumper on the loT board is set to AT. Load the firmware onto
the board via Sketch/Upload. You can also use the icons in the editor for this instead: Use the arrow to
Quick start of the firmware the right to load the firmware4 onto the board.

download onto the board

Firmware_V1.2b

After a short time, the status line of the editor should show the messageUpload complete. Now the loT-
board has been updated.

4 The firmware is a regular Arduino-program. Such an Arduino-program is called a Sketch.
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Testing the IoT-board
After updating the firmware, you can now test the board. For this, open the serial monitor of the Arduino
IDE via Tools/Serial Monitor. Set the data transmission to 57600 Baud. Now you should see legible text
in the output window. Finally, there will be an output say-

. ; . . . Send
ing Configuration successful!, followed by information on | =
the wireless network. oK
X AT+STATE?
Now you can use your Android Smartphone to test whether  |+sTate:prsconnecTep
. . . 0K
you can see the wireless network. For this, switch on Blue- Name Passwort
tooth on your Smartphone; the wireless network should & *
X X Konfiguration erfolgreich!

appear after a short time. Now select the wireless network  |pie gelbe Led an Pin13 sollte jetzt konst®ht leuchten.
. . . . . Es koennen ueber die Konsole AT-Befe ey gesendet werden.
(m the fO”OWII"Ig screen ShOt- Blueth'"g103) and conﬁrm Der Bluetoothname des Moduls lautet: 'B'Luethmgl@}' , das Passwort lautet

H H Das Modul kann Jetzt auch mit einem =t werden, alle empfange & ed werden ang
)’OLII' SeIeCtlon Wlth OK Sollte der String "Led an" oder "Led aus" empfangen werden, reagiert die Led an Pinl3 entspre
OM ... BN 7 .490%M

Autoscroll Kein Zeilenende B 57600 Baud B

The name of the network in this example is Bluething103 and the password is 1234.

< Bluetooth SCANNEN  :

| Bluetooth-Kopplungsanforderung

s

>

| PIN eingeben, um mit Bluething103
zu koppeln (Versuchen Sie 0000

~
aj (

\EL@)/ oder 1234)

§ . ' PIN
Verfiigbare Gerate ( ;
(=) . .
\@ ) Bluething103 @ PIN enthalt Buchstaben

— | oder Symbole
Stellen Sie sicher, dass das Gerat, mit dem .
Sie eine Verbindung herstellen méchten, fiir On your system, the name of the loT-board will also ( ABBRECHEN 3
andere Gerate sichtbar ist. start with Bluething, but may end on a different
number. The number is generated individually VERFUGB

SCANNEN 0K

based on the MAC address of your board.
You must enter a password to connect to the loT-

You must enter a password for establishing the connection; in this case, it is 1234. board.
After entering the proper password, t.he net\{vork will appear in CONNECTED DEVICES. rEo . Tx = 480%8
Now your Smartphone can communicate with your loT-board.

< Bluetooth SCANNEN 3
On your system, the name of the loT-board will also start with Bluething, but may end on a
different number. The number is generated individually based on the MAC address of your Ein [

board.
Ihr Gerét (Samsung Galaxy S7) ist aktuell

Making the on-board-LED flash fiir Geréte in der N&he sichtbar.
Now we want to test programming of the loT-board. We use the flash Sketch integrated into the

Arduino IDE as an example. For this, choose Datei/Beispiele/01.Basics/Blink in the menu. iEfq\PPELTEGERATE
. . . . (L)) Bluething103
Now click the round icon with the arrow at the upper left, in order to upload the program to the @ g @
VERFUGBARE GERATE

connected loT-board, which is also called flashing.

Keine Bluetooth-Gerate gefunden.

Stellen Sie sicher, dass das Gerat, mit dem Sie
eine Verbindung herstellen machten, fiir andere
Gerate sichtbar ist.

Use the check mark to compile the data;

the arrow to the right uploads the program to the loT-board. Once a device has been connected to a Smartphone,

the connection can be established without a new
After the upload is complete, the LED D2 (next to connection D13) on the loT-board will flash.

Now the board is ready for the next days.

scan.
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Blink

Af initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);
}

/7 the loop function runs over and over again forever
void loop() {
digitalWrite(LED_BUILTIN, HIGH); A4 turn the LED on (HIGH is the voltage level)

delay(100a); A/ wait for a second
digitalWrite(LED_BUILTIN, LOW); /¢ turn the LED off by making the woltage LOW
delay(100a); /4 wait for a second

verwendet ' " I .
iablen 1 i [ iablen werbleiben. Da

Below the source code window, you can see the outputs of the Arduino IDE when compiling and uploading.

If the LED does not flash, look at the error messages in the Arduino IDE.

Problem beim Hochladen auf das Board. Hilfestellung dazu unter http://www.arduino.cc/en/Guide /Troubleshooting#upload.

l oL .
ablen werwenden e ( ( ( f Ur lokale ablen werbleiben. D

The connection to the loT-board has failed here. In this case, you have chosen the wrong port; this can be fixed quickly in the menu itemTools/Port.

Always use the loT-board in AT mode
The loT-board has a Jumper. This jumper must be set to AT for all projects in this calendar.
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2nd Day

In the Advent calendar today 2. Day

- 1x board (SYB 46)

- 1x jumper cable

®

Measuring analogue values s
Today, you will program a Sketch in the Arduino IDE to read *o0ee0

out the values of an analogue input. The values will be graphi- St toa

cally displayed by text output.

Components: 1x board, 1x jumper cable (male - male) MM
The program Ve
The program for this day is called Tage2.ino and located in fﬁtzﬁng

directory Tage2 within the download archive.
The jumper cable serves as an antenna. Try measurements without its cable as well, to see if

the cable makes a difference to your measuring environment.

int analogValue = 0;

int analogPin = AQ; void loop() {

analogValue = analogRead(analogPin);
Serial.println(analogValue);
delay(1000);

}

void setup() {

pinMode (analogPin, INPUT);
Serial.begin(9600);

}

How the program works
int analogPin = AQ;

First, the pin number used is specified in the variable anatogrin. All programs in the Arduino IDE are
made up at least of the two functions setup and 1loop:

void setup() {

pinMode (analogPin, INPUT);

Serial.begin(9600);
}
The function setup runs once initially and is usually used for configuration. The analogue pin is specified
as the input. serial.begin(9600) starts serial communication in order to display values on the serial
monitor and the serial plotter. The parameter in this function is the Baud rate.

void loop() { eCe /dev/cu.wchusbserialfd140
. 750.8
}
The function 1oop is repeated until the power supply |57
is disconnected or the reset button pushed.
void loop() { 458.8

analogValue = analogRead(analogPin);

Serial.println(analogValue);

delay (1000); S0
}

. . 158.8

analogRead saves the value of the analogue input in ¢ 109 200 300 460 500
the variable analogvatlue and outputs it via serial. 9600 Baud |

println. delay(1000) makes the program wait for

1000 milliseconds. The data rate must be set correctly in the dropdown in the lower right corner of the window, in this case

9600 Baud.
Now, open the serial monitor via Tools/Serial Moni-
tor. You can see the measured value there. You can also have the values displayed graphically. For this,
connect the previously opened serial monitor and open the serial plotter via Tools/Serial plotter.
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3rd Day

3. Day In the Advent calendar today
-1 x LED red with dropping resistor

* 1 x switching wire

fritzing

You do not need any separate resistor, since the LED already has an integrated one.

How the program works

Flashing light

Today, you will make an LED flash at a frequency of 2 Hz.

Components: 1x board, 1 x LED red with dropping resistor

The program
The program for this day is called Tages.ino and located in
directory Tagos.

const int ledPin = 2;
int ledState = LOW;

void setup() {
pinMode (ledPin, OUTPUT);
}

void loop() {

if (ledState == LOW) ledState = HIGH;
else ledState = LOW;
digitalWrite(ledPin, ledState);
delay(500);

if (ledState == LOW) ledState = HIGH;

else ledState = LOW;

The variable 1edstate records whether the LED is lit or not. Initially, the variable has the value Low. This
value is switched every 500 ms via delay(500) . This makes the LED flash.
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4th Day

In the Advent calendar today 4. Day
* 1x LED yellow with dropping resistor

Alternating flash
Two LEDs flash alternatingly.

Components: 1 x board, 1 x LED yellow with dropping resi-

stor, 1 x LED red with dropping resistor ® Vv v
The program covess
The program for this day is called Tage4.ino and located in
directory Tage4. ceessee
const int ledPinl = 10; : :: :: :

const int ledPin2

12;

int ledState = LOW; ° °
int pin = ledPinil; frltz,mg

Both cathodes (short legs of the LED) must be connected to GND. The left one is the yellow LED,

void setup() { the right one the red LED

pinMode(ledPinl, OUTPUT);
pinMode (ledPin2, OUTPUT);
digitalWrite(ledPinl, LOW);
digitalWrite(ledPin2, LOW);
}

void loop() {
if (pin == ledPinl) {
pin = ledPin2;
digitalWrite(ledPinl, LOW);
} else {
pin = ledPinl;
digitalWrite(ledPin2, LOW);
}
digitalWrite(pin, HIGH);
delay(500);

How the program works
if (pin == ledPinl) {
pin = ledPin2;
digitalWrite(ledPinl, LOW);
1} else {
pin = ledPinl;
digitalWrite(ledPin2, LOW);
}

The temporary variable pin saves which LED is currently lit. Initially this value is 1edrin1. An if-query

switches the variable to the other pin, and the currently lit LED is switched off. Switching takes place
every 500 ms.
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5th Day

5. Day In the Advent calendar today
- 1x LED green with dropping resistor

Traffic light
Today's project is a traffic light that is created with the graphi-
cal development interface Snap!.

Components: 1 x board, 1 x LED green with dropping resistor,

o e 1 x LED yellow with dropping resistor, 1 x LED red with drop-
ot ping resistor, 1 x jumper
ceeee Installing Snap! and preparing the IoT-board
bt Snap! is a graphical development interface that exists specifi-
ssven cally for Arduino as well in the form of Snap4Arduino. Down-
® 1 load the software version used for this calendar from http://

www.buch.cdb. After installation, switch the interface lan-
guage to German. For this, click the settings icon (cogwheel) in

fntz,mg Snap4Arduino and choose the language German in the menu
Starting at three LEDs, things get a little crowded, so that GND is separately connected to the Language.

upper strip. LEDs from the left to the right: green, yellow and red. )
In order to be able to use Snap4Arduino on your board, you

need to install a special Sketch on your board: Firmata. For this, connect the loT-board to your PC
and open the Arduino IDE. Select File/Examples/Firmata/Standard Firmata and download the
Sketch to the board by clicking the arrow to the right. Now you can program the board with Sna-
p4Arduino.

Do not use Arduino IDE and Snap! at the same time
The Arduino IDE and Snap! cannot be used at the same time. Therefore, close the respective other
program before you work in the desired environment.

The category Arduino contains the elements for
controlling the loT-board.

Implementing a program in Snap!
R A program is assembled in Snap! with graphical elements that are divided into

Sﬁ. ;llnlim ] m auf @ categories. The category menu can be found in the upper left.

‘Setze digitalen Pin GIE> auf @~ Now pull the element with the green colour into the middle working area from
| Setze digitalen Pin §EE> auf @ - Control. Use the element Set digital pin in order to switch the LEDs on and off. Set
the values via the switchable element true from Operators. To prevent the pro-
[ —_—— gram from ending, you need the loop element from Control. To keep the LEDs from
| Setza digitalen Pin §EE aut ¢ wahr @ switching again at once, include a break of one second using wait from Control.
wnrt-u @ - Before starting the program, you need to connect the loT-board to Snap!. For this,
| Setze digitalen Pin @EE auf < @ falsch click the element Connect to Arduino in the category Arduino. When clicking the

; symbol, you will see the available connections. Select the first connection. Now

click the green arrow (upper right), and the traffic light will start.

Setze digitalen Pin @& auf < wahr @
warte "05 Sek.

_ digitalen Pin I auf < @ taisch

Opening an external project in Snap!
i The program for today is located in folder Tag05. Go to the first symbol in the
Setze digitalen Pin &EE auf < wahr @ menu bar and select Import.... Navigate to the folder Tag05 and select tag05-

m snap.xml. The project is now open and you can use it.

Setze digitalen Pin §E& auf < @ faisch

The program created in Snap!.

5 You can also download the latest version from http://snap4arduino.org/. The interface may deviate slightly from the
screen shots, but the programs should work the same.
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6th Day

In the Advent calendar today 6. Day
*1x LED blue with dropping resistor p=

Connection to the IoT-board
Today, you will connect your Smartphone to the loT-board and
switch the blue LED on and off again with your Smartphone.

Components: 1x board, 1 x LED blue with dropping resistor

Installing the App for control

Today, you will not use a dedicated App yet, but control the

board via the free App Serial Bluetooth Terminal from the o
App-Store Google Play.

The circuit is similar to the circuit from day 3.

fritzing

The program
The program for this day is based on the firmware for the loT-board. The program parts needed from the
firmware are enclosed in the file vorlage.ino in directory Template.

Radio connection ready Terminal
The firmware (and thus also the template) is programmed in such a way that the orange LED
at pin 13 remains lit when the wireless connection is ready. Therefore, wait until this LED lights
up before you connect to the loT-board.

Copy the file Vorlage.ino into a new directory Tages and rename the file Tagos.ino. You can also
use the finished file Tages.ino from the directory Tages right away. Now open the file with the
Arduino IDE. The template contains some functions already. The constant for the internal LED is
present already. The constant LedrinBlue for the additional LED can be defined right below the
internal LED:

#define LedPin 13
#define LedPinBlue 2

At the end of the method setup, the LED is switched on:

void setup() {

ce @ # & * - + = ( )
digitalWrite(LedPinBlue, HIGH); a s d f g h j k |
} 1 (G (G I s s
y x ¢ v b n m
The code for switching the integrated LED at pin 13 on and off is already there. Add the following v P @
to it: S swiftkey

if (Text.startsWith(“Led on”) || Text.startsWith(“LED on”) || Text.startsWith(“LED After the first start, you will see an empty black
ON”)) { window.

digitalWrite(LedPin, HIGH);

digitalWrite(LedPinBlue, HIGH);

¥
if (Text.startsWith(“Led off”) || Text.startsWith(“LED off”) || Text.startsWith(“LED
OFF”)){
digitalWrite(LedPin, LOW);
digitalWrite(LedPinBlue, LOW);
}

When the board receives LED on OF Led on OF LED ON , digitalWrite(LedPin, HIGH) and digital-
Write(LedPinBlue, HIGH) Will switch the internal LED and the blue LED on.
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288 {devicuwchusbserialfai 40 When the loT-board receives data, the following
Senden loop will be performed:
0K R R
while(HCO5.available() > 0){
AT+STATE?
EETATE : DISCONNECTED Text="";
}
Konfiguration erfolgreich! .
Die gelbe Led an Pinl3 sollte jetzt konstant leuchten. Now enter a call for the function to be programmed
Der Bluetoothname des Moduls lautet: “"Bluethingl@3"” ) ' ' hookRec (Text) before the last line:
oo ko ann oo auch midod mam Hondy agoleonng e n__alla omnfanoganan agtalwerden ang . .
Sollte der String “Led an” oder “Led aus" empfangen werden, reagiert die Led an Pinl3 entspre while(HCO5.available() > 0){

hookRec (Text) ;

- .
Autoscroll Kein Zeilenende B s7e00Baud Text="7;
}
The name of the network is Bluething103 and the password is 1234.
In this function, you can now output the received
text via the wireless interface:

void hookRec(String text) {
if (text.startsWith(“echo”) || text.startsWith(“Echo”)) {

Serial Bluetooth Terminal HCO5.print(“>> “ + text);
}
Terminal }
Bluetooth Devices Now you can install the program on the loT-board. Switch on Bluetooth at your Smartphone and
select the newly established Bluetooth network. You can see the corresponding name in the serial
Settings monitor of the Arduino IDE. Open the respective window via Tools/Serial monitor. When con-

necting, you need to enter a password; you can see the password in the serial monitor as well.
Info

Now start the Bluetooth-App you installed before. After starting, go to the menu (three dashes on
top of each other at the left edge) of the App and select the menu item Bluetooth Devices.

Use the central menu to get to the App settings.
Now select the corresponding network and switch to the terminal by clicking the menu icon once
and then selecting Terminal.

. In the terminal, click the connection symbol (to the left of the garbage bin). After a short moment,
Devices o3 . . . .
you will be asked to enter the password. It is 1234. The connection cannot be established the
IE AT AL VRIS first time; therefore, click the icon again. Now the connection should be established. The terminal

window will show the message Connected. Now you can communicate with the loT-board.
Bluething103

The connection must be established twice

As long as you have not entered a password in the Bluetooth-App, you need to establish the
connection twice. The first time, you enter the password. The second time, the connection is
established.

audiomx HB-S3

You can also find the network of the loT-board in

the list of the Bluetooth networks. If you now enter Led off and push the arrow icon, the two LEDs will be switched off. Entering Led
ryTEE on will switch the LEDs on again. Every input starting echo will be sent to the board, which will
return the input starting with two arrows. The text is then output on the terminal.

Terminal N 0w

Terminal N a

21:57:19.956 Connecting to Bluething103 ...
21:57:21.231 Connected

14:07:51.745 Connecting to Bluething103 ... The Terminal-App is now ready for communication.
Connected
Led aus
d
echo Ein Test

echo Ein Test

echo shows that the App can also receive information
from the loT-board.
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7th Day

In the Advent calendar today
- 1x potentiometer, 15 kOhm

Controllable running light
Today's project is a running light the speed of which can be
controlled with a potentiometer.

Components: 1 x board, 1 x LED green with dropping resi-
stor, 1 x LED yellow with dropping resistor, 1 x LED red with
dropping resistor, 1 x 15-kOhm-potentiometer, 4 x jumper
(different lengths)

The program
The program for this day is called Tage7.ino and located in
directory Tago7.

int analogPin = A5;
int analogValue;

int ledl = 8;
int led2 = 6;
int led3 = 4;

void setup() {
pinMode (analogPin, INPUT);

pinMode(ledl, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
digitalWrite(ledl, LOW);
digitalWrite(led2, LOW);
digitalWrite(led3, LOW);
Serial.begin(9600);

void loop() {
analogValue = analogRead(analogPin);
Serial.println(analogValue);

delay (analogValue);
digitalWrite(led3, LOW);
digitalWrite(ledl, HIGH);

delay(analogValue);
digitalWrite(led1l, LOW);
digitalWrite(led2, HIGH);

delay(analogValue);
digitalWrite(led2, LOW);
digitalWrite(led3, HIGH);

How the program works
analogValue = analogRead(analogPin);
delay(analogValue);
digitalWrite(led3, LOW);
digitalWrite(ledl, HIGH);

15

7. Day

than on the day before. LEDs from the left to the right: green, yellow and red.

The temporary variable analogpin is used to read the value set for the potentiometer. detlay is used to

wait and then switch the LEDs.
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fritzing

The potentiometer takes up some space. Therefore, the loT-board must be pushed up higher
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8th Day

8. Day In the Advent calendar today
- 1x piezo

Outputting sounds through the App
An App can be used to output sounds on a piezo.

Components: 1x board, 1 x piezo

fritzing

The two wires of the piezo are connected to D2 and GND. The rest is solved via the software.

Development environment for the Apps

The loT-board in this Advent calendar is controlled using the Serial Bluetooth Terminal App that has
been used before, and the self-developed Smartphone-Apps for the Android operating system6. The fin-
ished project files can be downloaded at http://www.buch.cd each. The development environment used
is MIT App Inventor 2 (http://appinventor.mit.edu).

NEPASHL AP IV edos About + News & Stories Resources v |

Anyone Can Build Apps That Impact the World Custom & “

The development environment runs in the browser. Therefore, you need internet access during development.

Click the button Create apps! to start the development environment. Using them requires a free account
with Google.

Setting up an account with Google
If you have no Google account yet, set up an account for development with the MIT App Inventor 2
(AI2) via https://accounts.google.com.

After successful login, you will get to the dashboard. Here, you will see all Apps developed so far. Since
you have probably never developed an App with Al2 before, you will see an empty dashboard.

6 The chipset integrated on the loT-board is supported only by Android-Smartphones.
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MIT App Invent%:.é Projects ~  Connect~  Build~  Help~ My Projects  Gallery  Guide

Report an Issue

17

English «

My Projects

Name Date Created Date Modified ¥

The interface is not yet available in German.

e A%

In order to test your self-developed App during development, you U ppinveingaCcmpanic

need to install the free App MIT Al2 Companion from the Google
Play Store on your Smartphone. After starting, you need to enter the
code for your App; for this, you need to create an App first.

type in the 6-character cod

_Or'_
scan the QR code

Published

MIT App Inventor

Six Charalcter Code

Your first App with AI2
Now click the start button Start new project and enter the name
Meine_erste_App. Note that the name must not contain any spaces.

scan QR code

Your IP Address is:

During development, do not
start the App directly but take
the detour through the MIT App

Version: 2.41 you do not need to install the
The development environment will open in your browser now. App on the device manually.
MIT App Inventor 2 Projects Connect Build . My . Report an English staeuble@gmail.com
H e ik i =z Help Projects Gallery Guide TE = i
Meine_emP Screenl = l Add Screen ... l Remave Screen
Palette Viewer Components Properties
User Interface [ IDisplay hidden components in Viewer [ screent Screenl
[ Check to see Preview on Tablet size.
@ Button @ AboutScreen
[ &/ CheckBox @ L
AlignHerizontal
DatePicker ) lefis
I Ed Image @ AlignVertical
. Top:1~
| [A] Label ® .
- AppName
| =] ListPicker @ Meine_erste_App
= \ListView @ BackgroundColor
/& Notifier @ D Wikite
Backgroundimage
(%] PasswordTextBox ® Nore
I Slider @ CloseScreenAnimation
| & Spinner @ Default =
o lcon
| [I] TextBox @
i Mone...
TimePicker @ :
OpenScreenAnimation
[@ WebViewer @ Default =
| el B ScreenOrientation
Media Media Scrollable
; ]
Drawing and Animation Lploadiley Showlistaas Ioon

Sensors

After starting, the App interface will still be empty.
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The window is broken up into several areas. On the left, you

Properties
can see the interface elements available for the App in the area
e Pallet. Next to it, you can see the interface of your App in the
BackgroundColor Viewer . Components shows the components used in your App
[J None and Properties the properties of the currently selected compo-
FontBaold nent.
“IDisplay hidd ts in Vi . . . .
Fontitalic cf;i‘io '5952;3?;2"0“: ::b:zt S'f;:er Now draw text in the form of a label into the window. Adjust
the label by setting Width to Fill parent and TextAlignment to
foniSize center:l. Now the label is centred horizontally. Next, change the
0 - font size to FontSize 30 and change the text (field: Text) to My
FontTypeface Melne erSte App first App.
default -
STLFormat Now the App is to be expanded by an interaction. For this, enter
orma .
B buttons from the window Components and change the label to
fochi e Touch me via the Properties. Below this, insert a label with the
text Status: not touched.
Height
e @Display hidden components in Viewer
- Check to see Preview on Tablet size
Width
Fill parent...
Text
Maine acsta App Meine erste App
TextAlignment Touch me
il Status: not touched
TextColor
B Black
Visible

®

You can change components in the window Properties. The display in the Viewer will change
at once then.

App-interface with the three components

AlI2 has two views for an App: the view for design of the interface, called the Designer (tab Designer),
and the view for programming in block language (tab Blocks). These two tables are displayed in the
upper area of the development environment.

Beta - - - Projects lssue - -

ADD Screen] =~ | Add Screen ... | Remove Screen Designer | Blocks

\ ﬂ MIT App Inventor 2 Projects Connect Build Help » My Gallery Guide Report an English staeuble@gmail.com
i

|

I

i

Use the tabs Designer and Blocks to get to the two views of the development environment.

Clicking Blocks will open the view of the block programming language. Now select the component But-
ton1 within the Blocks area; you will see the available results to which you can react in the App.

Now select the two blocks when Button1.TouchDown and when Button1.TouchUp. In both cases, the
content of the label Label2 is to be adjusted. For this, click Label2 and select the element set Label2.
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Text to. Either insert the element twice or insert the element MIT App | .
. . . nvenior : :
once and copy it via the context menu (right mouse button) of B P o Projects»  Connectv  Build»  Help~
the component.
Meine_eMp Screenl = l Add Screen ... l Remove Screen -
e::" Label2 ~ . Text « l!ol Blocks Viewer
Duplicate
2 Built-in
Add Comment
when .Click
Inline Inputs M control do LELOTIES
Collapse Block = Logic
Disable Block B Math
Add to Backpack (0} [ R when .GotFocus
Delete Block M ists
Help . Colors
Dol B variables when [EMGLYES -LongClick
i M Frocedures : do
Components have a context menu. Use Duplicate ’
to copy the selected component. S [ soreen
) [A] aben when .LostFocus
Now insert the two components within the previously inserted Button
elements (when Button1l.TouchDown and when Buttonl. [A] abelz
TouchUp). Now you still need text content. For this, select the Any component when [EMLIED -TouchDown
empty element from the category Text (top-most element).
when TS -TouchUp
do

19

For programming the logic, you can go to the selection via categories (Built-in) or via the com-
ponents (Screent).

Blocks Viewer

= Built=in

& control n Button1

= Logic Label2
Ml Text

[T

Text n

The element with the two quotation marks is used for changing the label.

In case of when Button1.TouchDown, the text is

set to Status: Touched. For when Button1.Tou-
chUp, the text is set to Status: Not touched.

Now you can test the app on your Smartphone.
For this, select Connect/Al Companion in the
menu. Now a text code and a QR-code will
appear. Enter either the code in the MIT Al2
Companion or scan the QR-Code with scan QR
code. Start the App with connect with Code.
Now the App opens on your Smartphone. When
you touch the button, the text will change.

Meine erste App
Touch me

Status: not touched
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H MIT App Inventor 2 Projects v Connect = Build Help =
Beta
Meinﬁ_ewpp Screenl = l Add Screen ... [ Remove Screen _
Blocks Viewer
2 Built-in
B control when .Em .TouchDown
B do set - o
gic -
M Math
B when TouchUp
Eists _abel2 ~ [ Text ~ s
] Colors

The text of the label is adjusted when the button is touched.

This is how simple App development with Al2 is.
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Viewer

Piezo

Display hidden components in Viewer
Check to see Preview on Tablet size.

Controlling the piezo with the App

In order to control the loT-board with an App, you need a Sketch on the board that reacts
to the commands from the App and an App. Today, we want to control the enclosed piezo
with an App. The Sketch you need for this is Tages.ino in the directory Tages. Load this
Sketch onto the loT-board.

| Verbindungsstatus: nicht definiert

| The Sketch is based on the already-used file voriage.ino. The principle of all Sketches in

this Advent calendar that react to the App is as follows: A text is sent through the wireless

interface, which is evaluated in the Sketch, followed by execution of an action. It works
the same way in the other direction: The App will receive a text from the loT-board via the
wireless interface, evaluate the text and then perform a corresponding action. The com-
mand to play a sound is sound:

Verbindung herstellen

if (Text.startsWith(“Sound”) || Text.startsWith(“SOUND”) || Text.
startsWith(“sound”)){

Ton abspielen

playMelody () ;

The associated App is contained in file piezo.aia. Import the file into Al2.

Importing projects into Al2

Piezo, Version: 1.0
App zum 08.12.2017

Projektdateien: http://www.buch.cd

All Apps are provided as aia-files ready for use in the download archive. In order to
open a file in Al2, you must import the project file via the menu item Projects/Import
project (.aia) from my computer ....

Non-visible components
s ;s
b

Bluetooth Wenn_BT_An Timer

Function of the App

The following Apps that were created with Al2 are built based on a template; therefore,
this App is now described precisely and referred to in the further course. The App is made
up of four areas in total:

The upper area of the App shows whether the Bluetooth
connection has been established or not.

Components

e Screen1
e Container_Verbindung
;-Image'l
*/Labell
*lverbindungStatus
= Container_MAC
macLabel
'ImacAdresse
Verbinde
Container_App
VerticalArrangement3
o buttonTon
B Container_App_Info
Label3
*/Label5
*ILabel4
E‘ Bluetooth
77 Wenn_BT_An

-

Timer

Rename  Delete

All components contained in the App

in a hierarchy overview. The most

important components have been given

indicative names.
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» Connection area

- Function area

- App info area

- Internal, invisible area

The left figure shows the individual areas of the App. The connection area includes Container_Verbin-
dung and Container_MAC. The actual App, which changes from project to project, is located in the
Container_App. This container contains the function area (buttonTon) and the App information area
(Container_App_Info).

What is a container?

You can place your elements using various layout managers in the category Layout (e.g. HorizontalAr-
rangement); these help you with horizontal and vertical placement. The elements are placed within
this kind of layout manager. Since these layout managers usually contain several elements, they are
called containers (layout containers).

Changing component names

If you add components to an interface in the Al2, the component swill receive an automatically gene-
rated name. In contrast to the other properties of a component, you cannot change names in the win-
dow Properties, but need to use the area Components for this. Here, you can select the corresponding
component and click the button Rename.

The interface contains three invisible components in total. For use of Bluetooth, you need the component
BluetoothClient from the category Connectivity. The component is only pulled into the interface area
and does not require any further configuration. To select the corresponding Bluetooth device, the compo-
nent ActivityStarter (in the upper screen Wenn_BT_An) from Connectivity is needed. The ActivityStarter
is assigned the value android.Bluetooth.adapter.action.REQUEST_ENABLE in the window Properties. For
continuous verification of the wireless connection, the element Clock (in the upper figure Timer) from
Sensors is used. The TimerlInterval is set to 200 in window Properties.
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Programming takes place within the
tab Blocks. The Timer sets the con-
nection status. The property isConnec-

ted can be used to check if the App is then set ¥ BackgroundColor ~ [k,

connected to a Bluetooth device.

When clicking the button Connect, the . - -
list of available Bluetooth devices will eise _ il veroindungSiatus ~ Y Text ~ iy . [

be displayed. If the list is empty, you | sot 8l BackgroundColor ~ -l
need to go back into the App, where \

you will automatically be asked for
the access rights for the Bluetooth
interface. Enter the password 1234. b ® BN T 4 64%0
When clicking the button again, the MIT A2 Companion

list should now be displayed. 90:03:B7-

There will be a regular check of whether the wireless connection is active or not.

Here, an entry named Bluething should appear as well. After clicking the entry, you need to enter
the password 1234 to connect the App to the board. This list is displayed via the Block when 00:19:5D:
Verbinde.BeforePicking. As you can see by the following block, the button has two functions:
Connecting and disconnecting.

20:16:05:10:38:51 Bluething103

when BeforePicking
~ '@ || | Bluetooth ~ | IsConnected ~ |
then  call (EITETRIED Disconnect

elseif | | . The name and MAC-address of the available devices
are displayed.

FC:62:B9:

The button initiates the Bluetooth connection between the board and the App.
The connection itself is established in the block when Verbinde.AfterPicking.

The three upper blocks will appear in all Apps in this Advent when .AfterPicking

calendar. The actual function in today's App is implemented if  cal Connect
in the block when buttonTon.Click. In this function, only the
value Sound is submitted, completed by a \n. A text is sent via
the wireless interface using the block call Bluetooth.SendText.

address | | Selection ~

B Y macAdresse - Text - Ll Verbinde - | Selection - |

Submit the text as parameter. Do not forget to define an end - set : to [
criterion. In this example, the end criterion is \n. This is the  set . s Verbindung trann D

sign that the Sketch reacts to. set . to [
éﬂ verbindungStatus ~ B Text ~ BB Aktiv &

The connection to the selected device is established.

Copying blocks to other projects

The area Blocks contains a backpack icon. You can use it to copy blocks from

the block editor from one project into another. Simply pull the corresponding when .Click

blocks into the backpack; you can then reuse these blocks in other projects. In do  call _SendText

order to empty the backpack again, right-click the work area and select Empty text a) join (@ * »

Backpack.
L3 n

Strings can be connected to each other with the component join.
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i’ Verbindungsstatus: NiChuakty

Verbindung herstellen

Ton abspielen

Piezo, Version: 1.0
App zum 08.12.2017
Projektdateien: http://www.buch.cd

The connection is not active yet at first.

15007-3 Conrad Adventskalender Internet of Things 2017_en.indd 22

Testing the App

Now start the App via Connect/Al Companion and call the App MIT Al2 Companion on your
Android-Smartphone. Scan the QR-Code or enter the code and start the App via connect with

code. The App now starts.

Touch Connect. Now you can connect to the loT-board.

WY® .
Piezo

‘4" Verbindungsstatus: Aktiv

Ton abspielen

Piezo, Version: 1.0
App zum 08.12.2017

Projektdateien: http://www.buch.cd

The App is now connected to the loT-board.

If you touch Play sound now, the loT-board will play a melody via the piezo.
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9th Day

In the Advent calendar today
* 1 x RGB-LED with dropping resistor

RGB-LEDs
A normal LED is always lit in only one colour. The RGB-LEDs used in the
Advent calendar can be lit in different colours. Generally, three LEDs

with different colours are installed in a transparent housing here. Each Masse

of these three LEDs has its own anode, through which it is connected to
a GPIO pin. The cathode, which is connected to the ground line, is only
present once. Therefore, an RGB-LED has four connection wires.

The connection wires of the RGB-LEDs have different lengths to identify
them clearly. In contrast to regular LEDs, the cathode is the longest wire
here.

RGB-LEDs work like three individual LEDs and therefore also need three
220-Ohm dropping resistors (red-red-brown). The RGB-LEDs in this Advent
calendar have them already installed.

Changing the colour of an RGB-LED with the App
Today, you will program an App to change the colour of an RGB-LED.

Components: 1x board, 1 x RGB-LED with dropping resistor, 1 x jumper

fritzing
The RGB-LED also already has its dropping resistors integrated. The second leg (short leg) is the

cathode and must be connected to the ground.

The Sketch for the IoT-board

R

Connection pins of an RGB-LED

23

9. Day

29

Masse-Pin

?0

Widerstand LED
S

220 Ohm
S

220 Ohm
S
220 Ohm | I

Circuit diagram for an RGB-LED with 3 dropping resistors

The program for this day is called Tag9.ino and located in directory Tago. The Sketch reacts to four but-

tons:

if (Text.startsWith(“Red”) || Text.startsWith(“RED”) || Text.startsWith(“red”)){

rot();

} else if (Text.startsWith(“Blue”) || Text.startsWith(“BLUE”) || Text.startsWith(“blue”)){

blau();

} else if (Text.startsWith(“Green”) || Text.startsWith(“GREEN”) || Text.startsWith(“green”)){

gruen();

} else if (Text.startsWith(“Ooff”) || Text.startsWith(“OFF”) || Text.startsWith(“off”)){

aus();
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Viewer Each colour has its own function within the Sketch. Below, the function rot() is presented:

[T |Display hidden components in Viewer void rot() {
Check to see Preview on Tablet size.

Serial.println(,,Red“);

analogWrite(redPin, HIGH);
analogWrite(greenPin, LOW);
i/ Verbindungsstatus: nicht definiert analogWrite(bluePin, LOW);

MAC-Adresse |Nicht verbunden }

Verbindung herstellen

The App
The associated App is contained in file rReB.aia. Import the file into Al2.

Depending on the buttons pushed, a corresponding text is sent via the Bluetooth interface:
For red, red\n is sent, for blue, blue\n is sent, for green, green\n is sent and for switching
off, off\n is sent.

Rot Griin Blau Aus

RGB, Version: 1.0
App zum 09.12.2017
Projektdateien: http:fwww.buch.cd

Non-visible components

bE & (9]
Bluetooth Wenn_BT_An Timer

The LED is switched via four buttons.

when .Click
do call .SendText
text

when Click
do call .SendText
text

when Click Ll ausButton ~ Bw L5
do call CITCEGED .SendText do call -SendText
text text 2| join

The blocks in the AI2
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10th Day

In the Advent calendar today 10. Day
*1x button

Displaying the push of a button
Today, your loT-board will react to a mechanical push of a but- o
ton and send a message to the wireless interface.

Components: 1x board, 1x button, 1 x potentiometer,
5 x jumpers (different lengths)

Digital pins can not only output data, e.g. via LEDs, but also be

used to enter data. We use a button for input in today’s project ®
that is directly connected to the board. The button has four

connection pins, with two opposite ones (large distance) being
connected to each other from case to case. While the button

is pushed, all four connections are connected to each other. In The loT-board is very long; therefore, the button must be placed crosswise on the board, and
contrast to a switch, a button will not latch. The connections the jumpers must be partially placed below the connected USB cable.

are broken at once when the button is released.

fritzing

When a +5-V-signal is pending on a digital input, this is evaluated as logically true.

If the button were open, the input would not have any clearly defined condition. When a program
requests this pin, there may be random results. In order to prevent this, a comparatively very high resis-
tor is connected to the ground. This pull-down-resistor pulls the status of the input pin back down to 0 V
when the button is open. Since the resistance is very high, there is no danger of short circuit while the
button is pushed either. When the button is pushed, +5 V and the ground line are connected directly via
this resistor.

The Sketch
The program for this day is called Tag1ie.ino and located in directory Tag1o. digitalRead is called to eval-
uate whether the button has been pushed:

void loop() {
int reading = digitalRead(buttonPin);

if (reading != lastButtonState) {
lastDebounceTime = millis();

}

if ((millis() - lastDebounceTime) > debounceDelay) {
if (reading != buttonState) {
buttonState = reading;

if (buttonState == HIGH) {
ledState = !ledState;
}
}

digitalWrite(LedPin, ledState);

Terminal

If the button was been pushed, a message will be sent through the wireless interface:

X . 22:54:30.356 Connecting to Bluething103 ...
if (reading != lastButtonState) { 22:54:31.438 Connection failed: PAIRING requested

: « ”Y . Perform pairing steps. For troubleshooting look here
HCO5.print(“Button pushed\n”); 22:54:36.720 Connecting to Bluething103 ..

1 22:54:37.219 Connected
22:54:41.344 Tas Irickt

Displaying the reaction of the IoT-board

The App Serial Bluetooth Terminal that has been used before is used for displaying the push of
the button on the Smartphone. After connecting to the loT-board, the message Button pushed
will be displayed when the button is pushed.

Messages received are written in the terminal win-

dow in green.
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11th Day

11. Day In the Advent calendar today
* 1 x switching wire

LED echo by App

Today's project is an LED echo. Set a sequence with two
interfaces in the App. The LEDs on the board will flash in this
sequence.

o
M Components: 1x board, 1 x LED red with dropping resistor,
seeeem 1 x LED green with dropping resistor, 1 x jumper
R The Sketch
coecer The program for this day is Tagi1.ino and located in directory
st Tagll. The App determines the echo sequence. The text is out-

® put in the following form: RNNGNN. R means red and G means
I green, e.g. R5G3 - this would mean having the red LED flash

fritzinc five times and then the green LED three times:
The integrated dropping resistors make the circuit very compact. LEDs from the left to the if (Text.indexOf(“R”) != -1 && Text.indexOf(“G”) !=

right: red and green.

Viewer

Display hidden components in Viewer
Check to see Preview on Tablet size.

. Verbindungsstatus: nicht definiert
MAC-Adresse  Micht verbunden

Werbindung herstellen

Rot: 0 Griin: 0

Were zuriicksetzen

Werte dberragen

LED - Echa, Version: 1.0
App zum 11.12.2017
Projektdateien: hitp/www.buch.cd

Non-visible components

Py

-/- -
Bluetooth Wenn_BT_An Timer

The App uses the App already familiar from day 8.
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-1) {

setzeFarbe(Text);

} else if (Text.startsWith(“0ff”) || Text.
startsWith(“OFF”) || Text.startsWith(“off”)){
aus();

}

The App
The App has four buttons in addition to the Connect button that is already familiar: Red,
Green, Submit values and Reset values.

When touching Red or Green, the respective label is increased by one. Reset values resets
the two values to 0. Submit values submits the values to the loT-board. The value to be sub-
mitted is put in interim storage in a global variable. The content of the variables is transmit-
ted via Bluetooth when the button Submit values is touched.

L% gruenButton ~ v 8

initialize global (F0t0  “@" "0 1 global gruen - [ G oot CETIEES | +
initiafize giobal () to (1) [ iniialize giobal LI | () N oruenvelue - WText - JORN T glovl gruen -

(T TarbeBuion ~ I when [EETTTiES -Click
¥ govai farve - LOMEL B do SN gobal ot
. £ global rot ~ £LINERET! global rot ~
set CEEIET R 0 (o) join | (3 join SR

Y clobal ror < ] g rotvalue - I Text - JUCRIE 11 global rot -

E) il when [ZEEEIR -Click
[l global gruen - ] =

call (EITSEEGED SendText 1 qlobal gruen -~ |- 0]

text | (5] join [ get FENET TR

L rotValue ~ [ Text ~ RUBD LY global rot - |
-m- |

Mgl ruenvalue - B Text - L] global gruen - |

Each button has a separate when.Click-query.
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12th Day

In the Advent calendar today 12. Day
- 1x LED orange with dropping resistor

Setting the running light speed by App
In today’s project, you will control the speed of a running light

with the App.
. . . e

Components: 1x board, 1x LED red with dropping resistor, R

1x LED orange with dropping resistor, 1x LED green with D

dropping resistor, 1 x jumper P
The Sketch g
The program for this day is Tagi2.ino and located in directory Y

Tag12. To control the running light, you need two parameters: | J e
The waiting time while another LED is lit and the number of

passes. These values are sent by the App in a string in the form fﬁ‘tzjng

WTTTdNN. For example, w500d4 means that each LED will be
lit for 500 ms and that there will be a 500 ms break before
activating another LED. This running light would go through the sequence four times:

Running light with three LEDS: red, orange and green.

if (Text.indexOf(“w”) != -1 && Text.indexOf(“d”) != -1) {
String temp = Text.substring(Text.indexOf(“w”)+1,Text.index0f(“d”));
int wartezeit = temp.toInt();
temp = Text.substring(Text.index0f(“d”)+1);
int durchlaeufe = temp.toInt(); BN % 0 35%8
lauflicht(wartezeit, durchlaeufe);
} =  Terminal
14:43:15.933 Connecting to Bluething729 ...
14:43:16.682 Connection failed: PAIRING requested
The App . . . Perform pairing steps. For troubleshooting look here
The values are submitted using the App Serial Bluetooth Terminal. After connecting, you can 14:43:21.088 Connecting to Bluething729 ...
. . . 14:43:21.539 Connected
send the command directly to the loT-board in the form as described. 14:43:23.879 w2005

WZOOdS

The output shows that two connection attempts are

needed for successfully connecting to the loT-board.
If the connection does not work, check the menu
item Bluetooth Devices to see that you have chosen
the right device.
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13th Day

13. Day In the Advent calendar today
- 1x LED pink with dropping resistor

Adjusting RGB via a slider in the App

In addition to displaying basic colours, an RGB-LED can also
display graduations. You can use an App to set the colour of
the RGB-LED precisely.

[
Components: 1x board, 1 x RGB-LED with dropping resistor,
1 x LED pink with dropping resistor, 1 x jumper
The Sketch
The program for this day is Tag13.1ino and located in directory
o Tag13. The RGB-LED is controlled via a string in the form RNN-

NGNNNBNNN. Only when a string in this form is received by
fﬁtzﬁng the loT-board will the colour be set via the method setzeFarbe.

. . ) T To switch off the LED, the string off must be sent:
The pink LED is used to signal that the connection is active.

while(HCO5.available() > 0){
Zeichen = HCO5.read();
Text.concat(Zeichen);
if (Zeichen == ,\n¢) {
if (Text.indexOf(“R”) != -1 && Text.indexOf(“G”) && Text.indexOf(“B”) ) {
setzeFarbe(Text);
} else if (Text.startsWith(“0ff”) || Text.startsWith(“OFF”) || Text.startsWith(“off”))
{
aus();

}

Text="7;

}

In the function setzeFarbe, the submitted text is broken down into parts with the substring method and
the values are then written via analogWrite:

void setzeFarbe(String text) {

if (text.indexOf(“R”) != -1 && text.indexOf(“G”) && text.indexOf(“B”) ) {
String temp = text.substring(text.indexOf(“R”)+1,text.index0f(“G”));
if (temp.indexOf(“.”) != -1) {
temp = temp.substring(0, temp.indexOf(“.”));
}

int rot = temp.toInt();

temp = text.substring(text.indexOf(“G”)+1,text.index0f(“B”));
if (temp.indexOf(“.”) = -1) {
temp = temp.substring(0, temp.indexOf(“.”));
}
int gruen = temp.toInt();

temp = text.substring(text.indexOf(“B”)+1);
if (temp.indexOf(“.”) != -1) {

temp = temp.substring(0, temp.indexOf(“.”));
}
int blau = temp.toInt();
analogWrite(redPin,rot);
analogWrite(greenPin,gruen);
analogWrite(bluePin, blau);
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The App

The development environment for today's App is the Al2. For this, import the file reB_
slider.aia. Use three sliders to set the value for the respective colour. Push Set colour to
send the value of the three sliders to the loT-board.

Touching Set colour will cause the text to be submitted to be composed in the variable
farbe. Bluetooth.SendText sends the text via the wireless interface.

initialize global (F:Cjto . “@ "

when Click
LI global farbe ~ bt i B
"1 global farbe ~ hsl BEIN 1

(@] join

(=] join

'sliderBlue - I ThumbPosition -

' call SendText
text ™Y Giobal farbe ~
- n

The string is composed via join, which can also be nested.
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Viewer
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[ Display hidden compenents in Viewer
Check to see Preview on Tablet size.

RGH - Slider

|"i" Verbindungsstatus: nicht definiert

| MAC-Adresse  Nicht verbunden

Verbindung herzstellan

Rot: M
Grin: [}
Blau: i

Farbe setzen

RGB - Slider, Version: 1.0
App zum 13.12.2017
Projektdateien: httpzwww.buch.cd

Non-visible components
- P

e [©]
Bluetooth Wenn_BT_An Timer

Each slider is combined with a label in a HorizontalArran-

gement. To place all sliders on top of each other, the width

of the three labels has been set to 15%.

13.08.2017 17:03:14



30

14th Day

14. Day In the Advent calendar today
* 1 x modelling clay red

- 1 x resistor 20 MOhm

o LI e e e 0w oo o0 e -Iooo I
o e U A )

o e CI A )

LN U R

LN U I )

o e ® o

e o LA

LN CIR R )

o e U R

LN U R

o e e o0

o olb o o e o s o @ LN LI e o0 0 0

fritzing

The end of the two protruding jumpers goes into a piece of modelling clay each. Best shape it

into a small, round ball. The modelling clay contact at A3 is used as the input.

+3,3V-Pin Widerstand Analoger Eingangs-Pin

Sensorkontakt

Modelling clay contact

Today, you will use the enclosed modelling clay as an input
and change the background colour of an area in the App when
the modelling clay is touched.

Components: 1 x board, 2 x pieces of modelling clay, 1 x resi-
stor 20 MOhm, 3 x jumper (different lengths)

This is how sensor contacts work:

The pin switched as input is connected to +3.3 V via an
extremely high-Ohmic resistance (20 MOhm), so that a weak
signal that is still clearly defined as high is pending. A person
who is not floating freely in the air is always grounded and
supplies a low level through electrically conductive skin. When
this person touches a sensor contact, the weak high signal is
overlaid by the much higher low level of the fingertip, pulling
the pin to low level.

The actual height of the resistance between hand and ground

depends on many things, including shoes and floor. Barefoot
o 20 MOhm o in wet grass offers the best ground connection, but stone floors
usually work well, too. Wood floors insulate more strongly, and
plastic floorings often even are positively charged. For the circuit to
work at all times, an additional ground contact is installed in each
circuit, similarly to sensor buttons at elevators and doors. When
it and the actual sensor are touched at the same time, the ground
connection is made in any case.

Circuit diagram for sensor contacts on the loT-board Putty conducts current about as well as the human skin does. It
can easily be formed in any desired shape, and a putty contact
is much easier to grasp than a simple piece of wire. The area on which the hand touches the contact is
much larger. Thus, a “loose contact” is less likely to occur. Cut a piece of about 10 cm from the switching
wire, remove the insulation for about 1 cm on either end and push one end into a piece of modelling
clay. Push the other end into the board as illustrated.

The loT-board has analogue inputs that are very suitable for sensor contacts. Analogue inputs supply
values between 0 (low level) and 1023 (high level): Values between 100 and 200 are good limits to tell
apart contacted and non-contacted sensor contacts.

The Sketch

The program for this day is Tagi4.ino and located in directory Tagi4. The actual function in this sketch
can be programmed with a few lines. analogread reads in the value; if it is below the threshold, a text
will be sent via the wireless interface with Hcos.print:

void loop() {

sensorValue = analogRead(sensorPin);

if (sensorValue < 256) {
HCO5.print(“LOW\n”) ;
delay(1000);

}
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The App Viewer
1 . H [_Display hidden compenents in Viewer
Todays App Knete_schalter.aia contains a label that has an orange background colour at it oo
first. 5
Knete-Schalter

To check if a text has been sent via the Bluetooth interface, it must be periodically reviewed

whether a text is present. This is done with the existing timer. |\ Verbindungsstatus: nicht definiert
MAC-Adresse  Nicht verbunden

Conﬁguring blocks Verbindung herstellen
The elements in the area Blocks in the block editor can partially be configured. The confi-
guration takes place using the blue cogwheel at the component.

Knete-Schalter, Version: 1.0
App zum 14.12.2017
' buch.cd

{1}

The if-block also supports else and else-if.

Then click the element you want to use. The component will change. _

Non-visible components

B8 5 ©

Bluetooth Wenn_BT_An Timer

To make the coloured label well visible, its width and
height have been set to 30 pixels.

initialize global jto | ) | when ENEES Timer

T e TN Gl | S W[ Blustooth - W Enabled - ]| or - (4" Bluetooth - sConnected - |
1 ¥ verbindungStatus ~ M Backg
o rebincungSiatus - I Toxt - )3

5w ground to
¢ global bluetoothBytes + |1 | .BytesAvailableToReceive
(&) if | WL global blustoothBytes ~ || = - B0

1 IR global textFromBluetooth + [5 SEE .ReceiveText
numberOfBytes | call [E[EEEES -BytesAvailableToReceive

wlif kneteSchalter - || BackgroundColor - | = - |
o () (eteSchater - W BackgroundColor - )

. (gL kneteSchalter - B BackgroundGolor ~ Ji7]

The timer has only been used to display the status of the wireless connection so far.

Bluetooth.Rece'iveText is l-lsed to read o) it oot CETT T, ol
the text from the wireless interface. . ;

{1~ global textFromBluetooth ~ &< |  Bluetooth = TR VG
numberOfBytes | call .BytesAvailableToReceive
kneteSchalter - | BackgroundColor - || = - i
then \391 ‘kneteSchalter ~ M BackgroundColor ~ I .

You can select the colour to be set in a selection field.
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15th Day

15. Day In the Advent calendar today
- 1 x resistor 20 MOhm

Differentiable modelling clay contacts

e I Now use two modelling clay contacts and display in the App
vefees which contact has been pressed.
] e Components: 1x board, 3 x pieces of modelling clay,
2 x resistor 20 MOhm, 4 x jumper (different lengths)
cofpocs The Sketch
® - Tr The program for this day is Tagis.1ino and located in directory
Tag1s. As on day 14, activation of the modelling clay contact is
read via analogRead. There is a separate variable for each mod-

elling clay contact. Hces.print then transfers the command to
fﬁtz,"ing the wireless interface.

The ends of the three protruding jumpers go into a piece of modelling clay each. You need two  yo4d loop() {

high-Ohmic resistors due to the two modelling clay contacts. sensorValuel = analogRead(sensorPinil);
sensorValue2 = analogRead(sensorPin2);

if (sensorValuel < 256) {
HCO5.print(,Kontakt 1\n“);

}

if (sensorValue2 < 256) {
HCO5.print(,Kontakt 2\n“);

}

if (sensorValuel < 256 || sensorValue2 < 256) {
delay(1000);

The App
The texts are displayed using the App Serial Bluetooth Terminal. First, connect to the loT-board;

b0:23:39.139 Connecting to Bluething729 ... the texts should appear once you touch a modelling clay contact.
[20:23:40.054 Connection failed: PAIRING requested

Perform pairing steps. For troubleshooting look here
20:23:45.109 Connecting to Bluething729 ...
20:23:45.566 Connected

[20:23:47.022

20:23:48.317

Activating a modelling clay contact causes the
programmed output in the terminal.
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16th Day

In the Advent calendar today
- 1x flashing LED red with dropping resistor

Controlling the flashing LED with the App
Switch the flashing LED on with a button and off again with
another button.

33

16. Day

Components: 1 x board, 1 x flashing LED red with dropping ®
resistor
The Sketch . v
The program for this day is Tagi6.ino and located in directory . e
Tag16. The Sketch reacts to on and off from the wireless inter- I
face: o
if (Text.startsWith(“On”) || Text.startsWith(“ON”) _
|| Text.startswith(“on”)){ fritzing
an(); The flashing LED also has a dropping resistor and therefore does not need any further elements
} else if (Text.startsWith(“off”) || Text. for the circuit.
startsWith(“OFF”) || Text.startsWith(“off”)){
aus(); Viewer
} Display hidden compenents in Viewer

The flashing LED is switched in two separate functions. Only the value Low or HIGH is written
via digitalWrite.

void an() {
Serial.println(,,An“);
digitalWrite(blinkPin, HIGH);

}

void aus() {
Serial.println(,Aus“);
digitalWrite(blinkPin, LOW);

The App
The App Blinker.aia has two buttons for switching the flashing LED on and off.

The already-familiar method call Bluetooth.sendText is used for sending.

when Click
do call EITTENED .SendText
text

when -Click
do call EEGGEGES -SendText
text

Remember that you need to attach the end criterion to the string when sending.
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Check to see Preview on Tablet size.

Blinker

. Verbindungsstatus: nicht definiert

MAC-Adresse  Nicht verbunden

Verbindung herstellan

An Aus

Blinker, Version: 1.0
App zum 16.12.2017
Projektdateien: hitp2/www.buch.cd

Non-visible components

2 [xY
]

Bluetooth WennLBT_P.n Timer

There is a VerticalArrangement above the two buttons (on

and off) as a positioning element.
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17th Day

17. Day In the Advent calendar today
- 1 x potentiometer

Display of the resistor value
Today, you will measure the value of a potentiometer via an

o
analogue input and can output the value in an App.
Components: 1x board, 1 x potentiometer 15 kOhm, 4 x jum-
per (different lengths)
The Sketch
® The program for this day is Tag17.1ino and located in directory

o Tag17. First, the two variables sensorpin and sensorvalue are
fntz,mg defined. The potentiometer is connected to the analogue input

A potentiometer is just an analogue sensor from the program'’s point of view. 5, and therefore, sensorpin is set to As:

int sensorPin = A5;
int sensorValue = 0;

In the method 1oop, the value is read in via analogread and passed on to the wireless interface. Then the
program will wait for 2000 ms before reading the value again:

void loop() {

sensorValue = analogRead(sensorPin);
HCO5.print(“value potentiometers = “ );
HCO5.println(sensorValue);

delay (2000);

}

The App
The texts are displayed using the App Serial Bluetooth Terminal. First, connect to the loT-board. You will

see the potentiometer value then.
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18th Day

In the Advent calendar today 18. Day
= 1x jumper cable

RGB-running light
This App controls the flashing duration of an RGB-LED. The LED
will flash in alternating colours. You can also stop its flashing o tecee
again. cscese
Components: 1x board, 1 x RGB-LED with dropping resistor, 4 M
1x jumper cable
The Sketch cevses
The program for this day is Tagis.ino and located in directory L e e
Tag1s. The Sketch reacts to the text stop and to a set number.
stop Will switch off the RGB-LED. If a number is received, it fﬁtzﬁng

will be used as the waiting time between switching one of the
three LEDs of the RGB-LED on or off:

The integrated dropping resistors make the circuit very compact.

if (Zeichen == ,\n¢) {
Serial.println(Text);

if (Text.startsWith(“stop”)){ " IDisplay hidden components in Viewer
Check to see Preview on Tablet size.

Viewer

aus();
blinkDauer = 0;
} else { RGB - Lauflicht
blinkDauer = leseBlinkdauer(Text); . Verbindungsstatus: nicht definiert
¥ MAC-Adresse Nicht verbunden
The App Verbindung herstellen

The App RGB_Lauflicht.aia has a slider and two buttons for switching the flash on and off.

The command Bluetooth.SendText that is already familiar sends the waiting time or the
text stop via the wireless interface.

i |
L lauflichtStart « FelT S
do cal EMEeELES SendText Lauflicht starten
text " sliderWartezeit ~ I Thumbﬁosition vl Lauflicht stoppen

RGB - Lauflicht, Version: 1.0

App zum 18.12.2017
UL lauflichtStop « el ¢ Projektdateien: http:/www.buch.cd
do call SendText

text

Non-visible components

g g B
Fa [ ]
The waiting time is not separately coded but only the value of the slider is sent, followed by a final Bluetooth Wenn_BT_An Timer

\n.
The minimum value of the slider is 0 and its maximum value

is 2000. The values represent the waiting time in millisec-

onds.
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19th Day

19. Day In the Advent calendar today
*1x jumper cable

App to select hardware Apps

Today, we will combine two functions in one circuit: Playing a
sound with the piezo and flashing of an RGB-LED. Use the App
to select the corresponding function.

Components: 1x board, 1 x RGB-LED with dropping resistor,
1x piezo, 1 x jumper cable

o
P The Sketch
cesene The program for this day is Tag19.1ino and located in directory
Tag19. First, you need to define the proper pins as variables:
vV v //-—-— Pins of the RGB-LED
PPPPP® int redPin = 9;
o ses e int greenPin = 7;

int bluePin = 8;

fritzing ;/——— pin piezo
The RGB-LED doesn't need any dropping resistors here either. Use the jumper cable to connect 1t piezo = 3;

to the ground.

The Sketch reacts to the commands piezo and rgb. The meth-
ods have been taken from the previous Sketches:

Viewer

Display hidden components in Viewer
Check to see Preview on Tablet size.

if (Text.startsWith(“piezo”)){
aus();

playMelody () ;

} else if (Text.startsWith(“rgb”)) {
blinken(500) ;

\erbindung herstellen } ;

App-Wechsler

. Verbindungsstatus: nicht definiert
MAC-Adresse  Nicht verbunden

The App

The App App_wechsler.aia has two buttons to switch between the piezo and RGB.

The function is mapped in two when.Click blocks. Only the text to be sent is adjusted.

Piezo RGE

L8 piezoButton = Be S
App-Wechsler, Version: 1.0 do call SendText

App zum 19.12.2017 ot — = =
1 2 join pIezo
Projektdateien: hittp2/www.buch.cd e =) ) _
L'} n

= [

- do  call [EIMEGEIES -SendText
Non-visible components

8 % © fext

Bluetooth Wenn_BT_An Timer

This App uses the already-familiar elements from the other

Apps for connecting. Use Connect to establish the connec- e .
; The blocks are very similar. In such cases, watch that you select the right
ion.

button in the when.Click block.
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20th Day

In the Advent calendar today 20. Day
= 1x NTC

Heat sensor in the App

Today's project uses an NTC for temperature measuring. You
can test this project well, e.g. by approaching a candle on the ° S
Advent wreath with the NTC.

Components: 1x board, 1x NTC, 1 x potentiometer
15 kOhm, 6 x jumper (different lengths)

RST GND VIN

(]
The Sketch .
The program for this day is Tag2e.ino and located in direc- { ] .
tory Tag2e. The Sketch is set up very simply. After calling
analogRead, tlhe value will be sent to the App by BIuetoth; fri’tzi’ng
then there will be a pause of 2 seconds and the value will be
read again and sent: Do not forget to use the 10-kOhm-resistor; you will not be satisfied with the measuring results
otherwise.

void loop() {

sensorValue = analogRead(sensorPin);

HCO5.print(“Value of the NTC = “);

HCO5.println(sensorValue);

delay (2000); = Terminal 4 8

20:48:16.324 Connecting to Bluething729 ...
20:48:18.815 Connection failed: PAIRING requested
Perform pairing steps. For troubleshooting look here

The App 20:48:25.708 Connecting to Bluething729 ...
20:48:26.183 Connected

The texts are displayed using the App Serial Bluetooth Terminal. First, connect to the loT-board. PRPrEsEry
You will see the NTC value then. When the values grow smaller, this indicates increasing temper-  fsge
ature. 20:48:33.868

20:48:35.849

As in the other projects, the data received are dis-
played in green text. Do not forget to call delay,

in the Sketch. You will otherwise receive too many
values.
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21st Day

21. Day In the Advent calendar today
- 1 x photo transistor

- 1x resistor 1 kOhm

revee veese eveee evees Measuring brightness and darkness in the App

o L o Now you have another sensor for your projects. You can use
TRVEVEVEVEY the photo transistor to display brightness and darkness. You
covens will learn how to today. You can use this knowledge to build
M a light barrier, which will give you an alarm system with a dis-
. play in an App.
Mo e Components: 1x board, 1x photo transistor, 1 x resistor

= . I 1 kOhm, 3 x jumper (different lengths)

fritzing
The Sketch

The setup is similar to that of day 20. Caution: Y i different resist d th - . . T
e setup is similar to that of day aution: You are using a different resistor and the con The program for this day is Tag21.ino and located in directory

Tag21. The sketch is similar to the sketch from the previous day.
If you want to see more values on your Smartphone, you must
reduce the waiting duration when calling detay.

nection with VCC (+5 V) is important.

void loop() {
sensorValue = analogRead(sensorPin);
HCO5.print(“Phototransistor value = ¥);
HCO5.println(sensorValue);

delay (2000);

}

The App
The texts are displayed using the App Serial Bluetooth Terminal. First, connect to the loT-board. You will
see the phototransistor value then. Look at how the values change in light and darkness.
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22nd Day

In the Advent calendar today 22. Day
- 1 X moisture sensor

= 1x resistor 1 kOhm

Moisture measurement ® cee P
Today, you get another sensor: a moisture sensor. You can use
it to measure moisture.

Components: 1 x board, 1 x moisture sensor, 1x resistor
1 kOhm, 3 x jumper (different lengths)

|
The Sketch o I
The program for this day is Tag22.ino and located in direc-
tory Tag22. As on the previous days, the sensor is read via

analogRead and the value is passed on to the wireless interface:
The circuit is similar to the circuit from day 21. Only the sensor needs to be

void loop() { swapped.
sensorValue = analogRead(sensorPin);

HCO5.print(“Moisture sensor value= “);
HCO5.println(sensorValue);

delay (2000);

}

The App

The texts are displayed using the App Serial Bluetooth Terminal. First, connect to the loT-board. You will
see the moisture sensor value then. Take the moisture sensor between two fingers and observe how the
values develop.
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23. Day

23rd Day

In the Advent calendar today
*1x jumper cable

Code breaker

Today’s project is a little game: You will set a code in an App.
Then you will submit this code to the loT-board. Now the code
must be entered with the button. If the code has been entered
correctly, the red LED will light up and the App will display
that the code has been entered correctly. Otherwise, the red
LED will not light up and the App will display that the code has
not been entered correctly.

Components: 1x board, 1 x button, 1x LED red with drop-
ping resistor, 1 x potentiometer 15 kOhm, 5 x jumper (diffe-

replace the jumpers with the jumper cables.

Viewer

Display hidden compenents in Viewer
Check to see Preview on Tablet size.

Farbcode

[\ Verbindungsstatus: nicht definiert |

| MAC-Adresse  Nicht verbunden |

Werbindung herstellen

Code: 0

Status

Code

Werte zuriicksetzen

Woerte (bertragen

Farbcode
App zum 23.12.2017
Projektdateien: hitp=/www.buch.cd

Non-visible components

]
o L
Bluetooth Wenn_BT_An Timer

A coloured label shows whether the code has been
entered correctly via the hardware button or not.
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rent lengths)

fritzing

For the button to work well, a voltage divider is set up via the potentiometer. You can also

The Sketch
The program for this day is Tag23.1ino and located in directory
Tag23. The code is submitted in the form of CNNN:

if (Text.startsWith(“C”)){
anzahlTasten = Text.substring(Text.
indexOf (“C”)+1).toInt();

All'in all, the player has five seconds time to enter the code:

interval = millis() - start;
Serial.println(interval);
while (interval < 5000) {
pressed += tasterAuslesen();
delay(100);
interval = millis() - start;

}

The method tasterAustlesen will check whether a button has been pushed. The program
will wait for 100 ms between checks. The result is returned to the App:

if (pressed == anzahlTasten) {
HCO5.print (“JA”);
digitalWrite(redPin, HIGH);
delay (5000) ;
digitalWrite(redPin, LOW);

} else {
HCO5.print (“NEIN”);

}

The App

The App Farbcode.aia has three buttons and two labels. One label will display the code
that has been entered and the second one the game status. If the code has been entered
correctly via the hardware button, the background colour of the game status label is set to
green; otherwise, it will be red.

The code is put in interim storage in a global variable and then submitted by Bluetooth.
SendText.

@ 13.08.2017 17:03:21



when Click
initialize global

Lol global code ~ REEEREINR o (ohal code +
initialize global 0 '

set ; ) - AC Lol 1 global code ~ |
B,

S uebertr Button « =Y

do  call [: E3 .SendText When [ZZIETIIED -Click
Soxt join z . global code ~ RLTE O |
set [ ! (- global code - |

set to "
set |
b

Since three buttons are needed for this game, there are also three when.Click blocks.

The texts from the loT-block are received in the periodic timer. The timer that was used for displaying the
connection status is used for this.

when Timer

then sat |

set
L.

set |
set §

) if call CIMEEGED -BytesAvailableToReceive |ERd [ |

e PIPPY global textReceived ~ 1 MR Blustooth v I3 o

numberOfEytes | call G | .BytesAvailableToReceive

If YES is received, the background colour is switched to green; otherwise, it will be red.
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24th Day

24. Day In the Advent calendar today
* 1 x button

fritzing
Today's circuit is similar to that of the previous day. Only the red LED has been replaced by a
green LED.
Viewer

Display hidden components in Viewer
Check to see Preview on Tablet size.

Reaktionsspiel

|. Verbindungsstatus: nicht definiert |
|mc-nd;es.se Nicht verounden | The App

Verbindung herstellen

above the button.

Spiel starten

Reaktionsspiel, Version: 1.0
App zum 24.12.2017
Projektdateien: hitp2www.buch.cd

Non-visible components

P
R

L L L
Bluetooth Wenn_BT_An Timer

Above the button Start game, there is a label without text.
Only when a text from the loT-board comes in will the text
in the label be set.
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Reaction game
We will end this Advent calendar with a little reaction game.
You can start the game with a button in the App. The LED on
the board comes on; once the LED goes out, you need to push
the button. The duration is displayed on the App.

The Sketch
The program for this day is Tag24.1ino and located in directory
Tag24. The function millis measures the duration until the

button is pushed:

if (Text.startsWith(“START”)){

digitalWrite(greenPin, HIGH);
delay (1000);
digitalWrite(greenPin, LOW);

//Starting time
int dauer = millis();

Serial.println(interval);

while (tasterAuslesen() != 1)
delay(100);

}

dauer = millis() - dauer;

HCO5.print(dauer);

digitalWrite(greenPin, LOW);

Components: 1x board, 1 x button, 1x LED green with drop-
ping resistor, 1 x potentiometer 15 kOhm, 5 x jumper (diffe-
rent lengths)

The App Reaktionsspiel.aia has a button called Start game. Pushing this button sends the
text via the wireless interface. The text arriving from the loT-board is displayed in the label
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To start the game, the block when startButton.click is evaluated when the button Start game is clicked,
and the text sTarT is submitted via the wireless interface.

initialize global

L UCUN startenButton « el S
do  cal EEGEES -SendText
text

BylesAvailableToReceive |Exd )

153 -ReceiveText
) BytesAvailableToReceive

The wireless interface should always be read out with a timer. You cannot tell precisely when a data package will arrive.

@ Merry Christmas!
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