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$	whoami



Sensor/alarm network & dashboard

• Auto discovery of sensors and alarms 

• Plot and show raw numeric data 

• Configure alarms to get triggered at certain thresholds 

• Develop everything in Java



Why Java?





Things we'll need

• Raspberry PI(s) with temp sensor and GPIO access – Pi4J 

• A lightweight and robust way of communicating sensor data – Paho 

• A way of building a web UI in Java – Vaadin



Overview



Project structure

Skynet

Alarm

Sensor

Service

Shared

Dashboard

Collects temperature data, runs on Raspberry Pi

Shows alarms, runs on Raspberry Pi

Handles communication between sensors/UI, in Tomcat

UI Code, runs on Tomcat

Shared constants, helpers etc. 
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less talk, more code!



github.com/vaadin-marcus/skynet

http://github.com/vaadin-marcus/skynet


Sensor



MQTT

• Light-weight & robust pub-sub protocol over TCP/IP 

• Publish and subscribe to different topics (/sensors/temperature/#) 

• Central broker, QoS 

• OASIS standard, several implementations available





MqttClient	client	=	new	MqttClient(Skynet.BROKER,	MqttClient.generateClientId()); 
client.connect(); 
client.subscribe("hello/#");	
 
client.setCallback(new	MqttCallback()	{ 
				@Override 
				public	void	connectionLost(Throwable	cause)	{} 
 
				@Override 
				public	void	messageArrived(String	topic,	MqttMessage	message)	throws	Exception	{ 
								System.out.println(message.getPayload()); 
				} 
 
				@Override 
				public	void	deliveryComplete(IMqttDeliveryToken	token)	{}  
}); 
 
MqttMessage	message	=	new	MqttMessage("world".getBytes()); 
message.setQos(0); 
client.publish("hello",	message);	







Alarm



Pi4J

• Object-oriented I/O API in Java 

• Allows access to GPIO pins 

• Open Source (LGPL)



GpioPinDigitalOutput	pin0	=		
		GpioFactory.getInstance()	
		.provisionDigitalOutputPin(RaspiPin.GPIO_00,	PinState.LOW);	
 
pin0.high(); 
Thread.sleep(1000); 
pin0.low();
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Message Service





Dashboard UI



Vaadin

• Component-based framework for building web apps in Java 

• Automated server-client communication 

• No browser plugins required, works on all devices 

• Open Source (Apache 2)



Components





Initial HTML 
CSS (theme) 
JavaScript 

 





• name=”Marcus” 
• button clicked 

261 bytes 





• name=”Marcus” 
• button clicked 

261 bytes 

• Add notification  

267 bytes 



Main concepts

1. Everything is a Component 

2. Components are organized by Layouts 

3. Data binding ties Components to your data



Everything is a component





Common features

setVisible(false);

setWidth("100%");

setHeight("50px");

setEnabled(true);

setSizeFull();

setSizeUndefined();



Handling user events

Button button = new Button("Cancel");  
button.addClickListener(new Button.ClickListener() { 
 @Override 
 public void buttonClick(Button.ClickEvent clickEvent) { 
  fieldGroup.discard();  
 }  
}); 

// Or.. 

button.addClickListener(e -> fieldGroup.discard()); 



Layouts determine how 
Components are shown



Layout layout = new XLayout();  
layout.addComponent(new TextField("First Name"));  
layout.addComponent(new TextField("Last Name"));  
layout.addComponent(new DateField("Birth date")); 



Layout	layout	=	new	HorizontalLayout();



Layout	layout	=	new	VerticalLayout();



Layout	layout	=	new	FormLayout();



Layout	layout	=	new	GridLayout(2,2);



Nest layouts to create more 
complex layouts





Binding components to data



Container

Item Item Item

Property Property Property



Collection<Person>

Person Person Person

name age gender

Basically...

+ listeners



@Inject 
private PersonService personService;  
 
@Override 
protected void init(VaadinRequest request) { 
 
 BeanItemContainer<Person> container =  

new BeanItemContainer<Person>( 
   Person.class, personService.findAll()); 

Grid grid = new Grid(container); 

setContent(grid); 
} 





public class Person { 
 
    private String firstName;  
    private String lastName;  
    private int shoeSize;  
    private Date birthDate;  
 
 
    // Getters and setters 

}

public class PersonForm extends FormLayout { 
 
    private final TextField firstName;  
    private final TextField lastName;  
    private final TextField shoeSize;  
    private final DateField birthDate;  
 
    public PersonForm() { 
        firstName = new TextField("First name");  
        lastName = new TextField("Last name");  
        shoeSize = new TextField("Shoe size");  
        birthDate = new DateField("Birth date");  
         
        addComponents(firstName, lastName, shoeSize, birthDate);  
    }  
}



FieldGroup fieldGroup = new FieldGroup(new BeanItem<>(new Person()));  
PersonForm formLayout = new PersonForm();  
fieldGroup.bindMemberFields(formLayout);





Main Layout





Sensor Layout





Editing alarms





github.com/vaadin-marcus/skynet

http://github.com/vaadin-marcus/skynet


??!



Je zult maar letter wezen. Goed, ik ben niet 
ontevredet. Maar het valt niet mee in deze zeventiger 
jaren tot het vaderlandse alfabet te behoren. 
Foto-zetterijen wringen je steeds in steeds 
ingevikkelder. Je zult maar letter wezen. Goed, ik ben 

marcus@vaadin.com / @marcushellberg

mailto:marcus@vaadin.com

