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1. 10T - Introduction

Introduce the concept of Internet of Things

The Internet of Things (loT) in simple terms is like a big, magical network that connects everyday
objects or “things’” to the Internet, share data with other objects and systems, and also can store
the data in a cloud.

Objects or “things”: any physical devices that have sensors, software, and communications abilities.

Connectivity: “Things” are connected through the internet or other networks, using communication
and network protocols

Data: or information can be numbers, words, code, etc.

Cloud: a virtual place on the internet (online) where you can store, and access the data.

Examples
1. Smart thermostat:
- Object: smart thermostat, which has a temperature sensor and controller
- Connectivity: Wifi or Bluetooth, allows remote access from phone or computer
- Data: temperature values
- Cloud: data/temperature values are transferred to a digital storage, which allows you to
access the data of your thermostat from anywhere, anytime.

2. Smart pet feeder:
- Object: smart pet feeder which gets the data and automatically feeds the pet
- Connectivity: Wifi or Bluetooth, allows remote access from a phone or computer
- Data: feeding schedule or pet activity
- Cloud: feeding schedules are transferred to the cloud which allows you to access the data of
your feeder.

3. Allow them to give their examples and discuss (optional)
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2. 10T USAGE and CGG game

Introduce the M5 stack loT device

M5 STACK BASIC (ESP32) (Fig.1) is a cost-effective entry-level main controller for loT applications.
M5stack can be programmed using a low-code development environment, such as UIFlow (Fig.2),
which is a graphical programming platform (drag and drop).
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Figure 1: M5stack - ESP32 Basic Core
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Figure 2: UIFlow programming tool

Interact with the game
STEP 1: Power the device by connecting the USB cable (USB C-USB A) to a computer or laptop port.

STEP 2: Wait for the Wi-Fi to connect - “Connected”.

STEP 3: Interact with the weather of the game by pressing the buttons (Button 1: Sunny, Button 2:
Rainy, Button 3: Snowy).

Sunny Rainy  Snowy
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Figure 3: The device is ready to be used and interact with the weather of the game
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ANNEX

loT initial setup (ONLY ONCE)

STEP 1: Use the BURNING TOOL to update the firmware of the device. Click the button below to
download the corresponding M5Burner firmware burning tool according to your operating system.
Open the application after decompression (preferably use Windows) -
https://docs.m5stack.com/en/quick_start/core2/uiflow

M5Burner Windows Download
M5Burner MacOS Download
M5Burner_Linux Download

Note:

For MacOS users, please put the application in the Application folder after the installation is complete,
as shown in the figure below (Fig 4). For Linux users, please switch to the unzipped file path and
run /M5Burner in the terminal to run the application.

B Downloads
A -
Favorites
(@) AirDrop
A\ Applications
[£) Recents M5Burner.app

Movies

J7 Music

[(J] Pictures

77 vany

O Downloads

% OneDrive
iCloud

iCloud Drive

k' Documents

[*-] Desktop

Figure 4: M5Burner for MacOS users
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https://docs.m5stack.com/en/quick_start/core2/uiflow
https://m5burner.m5stack.com/app/M5Burner-v3-beta-win-x64.zip
https://m5burner.m5stack.com/app/M5Burner-v3-beta-mac-x64.zip
https://m5burner.m5stack.com/app/M5Burner-v3-beta-linux-x64.zip

STEP 2: Double-click to open the Burner burning tool, select the corresponding device class in
the left menu, select the firmware of the matching device, and click the download button to
download.

@ wMsBurner

B ony official

Developed based on Micropython-1.12, For BASIC/GRAY/M5GO device.

f o]
UIFLOW(CORE)

3 =]

UlFiow_Fire ws

Developed based on Micropython-1.12, For Fire device.

>
UIFLOW(FIRE)

4 Download

Tough_Tools s

For Tough device test.

Figure 5: Burning tool download

STEP 3: Connect the M5 device to the computer through the Type-C data cable, Burner will
automatically select the corresponding COM port, the baud rate can use the default configuration in
M5Burner, click on Burn.

@ Vssumer

CORE Search Found New Device

o tty.SLAB_USBtoUART, tty.usbserial-
B ony official 0189EF83

UlIFlow e

Developed based on Micropython-1.12, For BASIC/GRAY/M5GO device.

o
UIFLOW/(CORE)

@ Remove 4 Burn
UIFlow_Fire s

Developed based on Micropython-1.12, For Fire device.

f o]
UIFLOW(FIRE)

4 Download

Tough_Tools s

For Tough device test.

Figure 6: Firmware burning
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In the firmware burning stage, you need to fill in the WiFi information into the WiFi configuration box.
The information will be burned and saved to the M5 device along with the firmware, and click
on Start to start burning. Note: If the programming timeout occurs, try to reduce the baud rate to
115200.

WIFI Configuration

WIFI SSID

WIFI Password

Figure 7: Wifi information during firmware burning

When the burning log prompts Burn Successfully, it means that the firmware has been burned.

Burning

WIIUNG at UXUUITBULL... (¥4 %)

Writing at 0x001fc000... (95 %)

Writing at 0x00200000... (96 %)

Writing at 0x00204000... (97 %)

Writing at 0x00208000... (97 %)

Writing at 0x0020c000... (98 %)

Writing at 0x00210000... (99 %)

Writing at 0x00214000... (100 %)

Wrote 4186112 bytes (2191246 compressed) at 0x00000000 in 30.1 seconds (effective 1112.1 kbit/s)
Hash of data verified

Leaving
Hard resetting via RTS pin...

Burn successfully, click here to return

Figure 8: Successful firmware burning

Erasmus+ Programme reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information

Co-funded by the The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which
of the European Union

contained therein.




When burning for the first time or the firmware program runs abnormally, you can click Erase in the
upper right corner to erase the flash memory. In the subsequent firmware update, there is no need
to erase again, otherwise the saved Wi-Fi information will be deleted and refreshed API KEY.

STEP 4 (OPTIONAL): You can start programming with UIFlow (test the device),
https://flow.m5stack.com/. The following will demonstrate a simple program for you to drive the

screen to display "Hello M5". (1. Place the label 2. Add the label block. 3 Click the run button in the
upper right corner)

STEP 5: To upload your code to UlIFlow, go on the top right press “open button” and then choose the
file “weathercontrol.m5f” and press open (Fig.9).

weathercontrol.m
5f

Figure 9: Upload the weathercontrol.m5f file to UiFlow

The interface should now look like the figure below:
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Figure 10: UiFlow interface with the weathercontrol.m5f code

STEP 6: Navigate to the NETWORK DETAILS and USERNAME and change the following values:

-, _ and - by entering your values in the “orange box”(see below):
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https://flow.m5stack.com/

a8 wifiname v R NOVATEX

28 wifipassword v R solutions

224 username v R0 S1-student #1

Figure 11: Example of the Wi-Fi, password and username values

Now you must connect the M5stack device and download the program (update the device’s
firmware). To do that you must reboot your device (see STEP 7).

STEP 7: Go to your device and press the “power button” once and then press and hold the “middle
button” for 3 seconds.

POWER BUTTON
Press here once E]

Press and hold for 3 seconds [Z]

Figure 12: How to reboot your M5stack device

Once you release the button it will display the device’s API KEY, an 8-digit character alphanumeric
(eg. 48ABAAAS), which you must enter on Ui flow.

STEP 8: On the bottom left press “ ” and in the settings pop-up window enter
the API KEY and then press OK.

Setting Get Started Videos
A jeaze i ey - T T)
# API KEY SRAR o mssiack.com Oetaut) ]
4 8AB AAA8 BT Engish ]

I ®URL:flow.m5stack.com |

.! ’ ‘ ‘ —

'APP Setup

- =
INK >

Figure 13: API Key settings on UiFlow and the device APl Key
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@7 pownioad
Once the device is “Connected” you can now press “ - and wait for a few seconds for

the program to download on your device. Once the is successfully uploaded on the device (updated
firmware), the device will be ready to be used and interact with the game (see STEP 9).

STEP 9: Interact with the weather of the game by pressing the buttons (Button 1: Sunny, Button 2:
Rainy, Button 3: Snowy).

WIF]

“@-

Sunny Rainy  Snowy

Figure 14: The device is ready to be used and interact with the weather of the game

Further material:

- https://flow.m5stack.com/

- https://docs.m5stack.com/en/quick start/core2/uiflow

- https://docs.m5stack.com/en/quick start/stamp pico/uiflow

- https://shop.m5stack.com/products/basic-core-iot-development-kit

- https://www.youtube.com/playlist?list=PLgvIHLW9-cydbokzAKhi7IWcOVJ67RRTR
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