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Project Sample

• Prerequisites


• SDK Tools at least 25.0.3.


• SDK with API 27 or higher.

Minimum

9.0 Pie 28
Recommended



Create the Project

• Select Android Things as the 
only form factor.


• Ensure that API 27 is selected.


• Check AndroidX artifact.


• Ensure that the activity will 
start automatically on boot



Key Generated Changes

• Build.gradle changes.

dependencies {
  ...
  compileOnly 'com.google.android.things:androidthings:+'
}



Key Generated Changes

• Manifest file changes.

<application>
  <uses-library android:name="com.google.android.things"/>
  <activity android:name=".HomeActivity">
    <!-- Launch activity as default from Android Studio -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.LAUNCHER"/>
    </intent-filter>

    <!-- Launch activity automatically on boot, 
         and re-launch if the app terminates. -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.HOME"/>
      <category android:name="android.intent.category.DEFAULT"/>
    </intent-filter>
  </activity>
</application>

<application>
  <uses-library android:name="com.google.android.things"/>
  <activity android:name=".HomeActivity">
    <!-- Launch activity as default from Android Studio -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.LAUNCHER"/>
    </intent-filter>

    <!-- Launch activity automatically on boot, 
         and re-launch if the app terminates. -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.HOME"/>
      <category android:name="android.intent.category.DEFAULT"/>
    </intent-filter>
  </activity>
</application>

<application>
  <uses-library android:name="com.google.android.things"/>
  <activity android:name=".HomeActivity">
    <!-- Launch activity as default from Android Studio -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.LAUNCHER"/>
    </intent-filter>

    <!-- Launch activity automatically on boot, 
         and re-launch if the app terminates. -->
    <intent-filter>
      <action android:name="android.intent.action.MAIN"/>
      <category android:name="android.intent.category.HOME"/>
      <category android:name="android.intent.category.DEFAULT"/>
    </intent-filter>
  </activity>
</application>



Connect the Hardware
• Requirements:


• The AndroidThings board.


• A breadboard.


• A push button.


• Two resistors.


• A LED.


• Jumper wires.



The breadboard
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Create the Connections
1. Connect one side of the button to 

the chosen GPIO input pin, and 
the other side to ground.


2. Connect the same GPIO input pin 
to +3.3V through a pull-up resistor.


3. Connect the chosen GPIO output 
pin to one side of a series resistor.


4. Connect the other side of the 
resistor to the anode side (longer 
lead) of the LED.


5. Connect the cathode side (shorter 
lead) of the LED to ground. 1a
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NXP i.MX7D 

https://developer.android.com/things/hardware/imx7d#io-pinout

GPIO2_IO07

GPIO2_IO02
Output

Input
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Ground
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5bVcc2b



Raspberry Pi

https://developer.android.com/things/hardware/raspberrypi#io-pinout

BCM21

Input
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List available peripherals

import com.google.android.things.pio.PeripheralManager 
...

class MainActivity : Activity() { 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    logd("Available GPIO: ${manager.gpioList}") 
  } 
}

https://developer.android.com/reference/com/google/android/things/pio/PeripheralManager.html

import com.google.android.things.pio.PeripheralManager 
...

class MainActivity : Activity() { 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    logd("Available GPIO: ${manager.gpioList}") 
  } 
}



Handle button events
class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

class ButtonActivity : Activity() { 
  private companion object { 
    const val BUTTON_PIN_NAME = "GPIO2_IO07" // GPIO port wired to the button 
  } 

  private lateinit var buttonGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    val manager = PeripheralManager.getInstance() 
    try { 
      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 

      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 
  private val mCallback = GpioCallback { 
    logi("GPIO changed, button pressed") 
    // Step 5. Return true to keep callback active. 
    true 
  } 

  override fun onDestroy() { 
    super.onDestroy() 

    // Step 6. Close the resource 
    buttonGpio.unregisterGpioCallback(mCallback) 
    try { 
      buttonGpio.close() 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 
}

      // Step 1. Create GPIO connection. 
      buttonGpio = manager.openGpio(BUTTON_PIN_NAME) 
      // Step 2. Configure as an input. 
      buttonGpio.setDirection(Gpio.DIRECTION_IN) 
      // Step 3. Enable edge trigger events. 
      buttonGpio.setEdgeTriggerType(Gpio.EDGE_FALLING) 
      // Step 4. Register an event callback. 
      buttonGpio.registerGpioCallback(mCallback) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 

  // Step 4. Register an event callback. 
  private val mCallback = GpioCallback { 
    logi("GPIO changed, button pressed") 
    // Step 5. Return true to keep callback active. 
    true 
  } 

  override fun onDestroy() { 
    super.onDestroy() 

    // Step 6. Close the resource 
    buttonGpio.unregisterGpioCallback(mCallback) 
    try { 
      buttonGpio.close() 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 
}



Blink an LED
class BlinkActivity : Activity() { 
  private companion object { 
    const val LED_PIN_NAME = "GPIO2_IO02" // GPIO port wired to the LED 
    const val INTERVAL_BETWEEN_BLINKS_MS = 1000L 
  } 
  private val mHandler = Handler() 
  private lateinit var ledGpio: Gpio 

  override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 

    // Step 1. Create GPIO connection. 
    val manager = PeripheralManager.getInstance() 
    try { 
      ledGpio = manager.openGpio(LED_PIN_NAME) 
      // Step 2. Configure as an output. 
      ledGpio.setDirection(Gpio.DIRECTION_OUT_INITIALLY_LOW) 

      // Step 4. Repeat using a handler. 
      mHandler.post(blinkRunnable) 
    } catch (e: IOException) { 
      loge("Error on PeripheralIO API", e) 
    } 
  } 















Connect Arduino2Internet





Build the Circuit



Build the Circuit

IMPORTANT do not use voltages more than 3.3V!



Talk to Module



if(wifiSerial.available()>0){

    String message = readWifiSerialMessage();

    if(find(message,"esp8266:")){
       String result = sendToWifi(message.substring(8,message.length()),responseTime,DEBUG);
      if(find(result,"OK"))
        sendData("\n"+result);
      else
        sendData("\nErrRead"); //At command ERROR CODE for Failed Executing statement
    }else
    if(find(message,"HELLO")){  //receives HELLO from wifi
        sendData("\\nHI!");    //arduino says HI
    }else if(find(message,"LEDON")){
      digitalWrite(13,HIGH);
    }else if(find(message,"LEDOFF")){
      digitalWrite(13,LOW);
    }
    else{
      sendData("\nErrRead");//Command ERROR CODE for UNABLE TO READ
    }
  }

Process Module Data

https://github.com/imjeffparedes/iot-esp8266-arduino-interface/



Rust on PI 

https://github.com/golemparts/rppal



Operating System development tutorials in 

https://github.com/rust-embedded/rust-raspberrypi-OS-tutorials



Pi-hole® 

https://pi-hole.net/



Pi-hole® 

https://pi-hole.net/



Built-in DHCP Server 

https://pi-hole.net/



Query Log 

https://pi-hole.net/



Build your own weather station 

https://projects.raspberrypi.org/en/projects/build-your-own-weather-station



The JavaScript Robotics Programming 

https://github.com/rwaldron/johnny-five



The JavaScript Robotics Programming 

https://github.com/rwaldron/johnny-five



The JavaScript Robotics Programming 

https://johnny-five.io/examples/



The JavaScript Robotics Programming 

https://github.com/nebrius/raspi-io



Lecture outcomes

• Connect the hardware 
components.


• Send and receive data.


