Control all the
Things!

Marcus Hellberg / Vaadin



$ whoami
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Auto discovery of sensors and alarms

Plot and show raw numeric data

Configure alarms to get triggered at certain thresholds

Develop everything in Java

vaadin



Why Java?



Sensor Dashboard

~Jworkspace/skynet/alarm — pi@raspberrypi: ~ — ssh pi@192.168.2.3 ~/workspace/skynet/alarm — pi@raspberrypi: ~ — ssh pi@192.168.2.3 -+
pi@raspberrypi ~ $ java -jar skynet-sensor-1.0-SNAPSHOT.jar JavaOne

alarm — pi@raspberrypi: ~




Things we'll need

 Raspberry Pl(s) with temp sensor and GPIO access - Pi4J
* A lightweight and robust way of communicating sensor data - Paho

* A way of building a web Ul in Java - Vaadin
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Overview
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Project structure

Collects temperature data, runs on Raspberry Pi

Shows alarms, runs on Raspberry Pi

. Seryice Handles communication between sensors/Ul, in Tomcat

WM. Nashboard Ul Code, runs on Tomcat

Shared constants, helpers etc.
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Raspberry PI

MQTT Broker

NN

Tomcat

MessageService

Vaadin Ul




less talk, more code!
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github.com/vaadin-marcus/skynet
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http://github.com/vaadin-marcus/skynet

Sensor
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MQTT

* Light-weight & robust pub-sub protocol over TCP/IP
 Publish and subscribe to different topics (/sensors/temperature/#)
e Central broker, QoS

« OASIS standard, several implementations available
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Latest release: 1.1

a o C client for Windows/Unix/Mac
Java client and utilities

Android service

The Paho project provides open-source
client implementations of MQTT and Python client
MQTT-SN messaging protocols aimed at  JavaScript client
new, existing, and emerging applications  ¢/c++ MQTT Embedded clients
for Machine-to-Machine (M2M) and . .
Internet of Things (|OT). Net and WInRT client (M2Mqtt)

Downloads

1.0.3
1.0.2
1.0.2
1.1
1.0.1
1.0.0
4.0.0.0



MgttClient client = new MgttClient(Skynet.BROKER, MgttClient.generateClientId());
client.connect();

client.subscribe("hello/#");

client.setCallback(new MgttCallback() {
@Override

public void connectionLost(Throwable cause) {}

@Override

public void messageArrived(String topic, MgttMessage message) throws Exception {
System.out.println(message.getPayload());
}

@Override

public void deliveryComplete(IMgttDeliveryToken token) {}
1)

MgttMessage message = new MgttMessage("world".getBytes());
message.setQos(0);

client.publish("hello"”, message);
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v Laskynet (~/workspace/skynet)
» [.idea
» [galarm
» [idashboard
v [isensor
v [Dsrc
v [Imain
v [java
v [E1org.vaadin.mar

[iiresources

» [test

» [target
& dependency-reduced-pc
m pom.xml
‘M| readme.md
Il sensor.iml

[ Jservice

J4shared

< .gitignore

m pom.xml

Il skynet.iml

» Wl External Libraries
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14J

P

 Object-oriented I/0 API in Java

* Allows access to GPIO pins

« Open Source (LGPL)
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GpioPinDigitalOutput pin@ =
GpioFactory.getInstance()
.provisionDigitalOutputPin(RaspiPin.GPIO 606, PinState.LOW);

pin@.high();
Thread.sleep(1000);
pin@.low();



Raspberry PI

online

MQTT Broker

hello?

online

\\X4 Tomcat

MessageService

Vaadin Ul




skynet (~/workspace/skynet)
[E1.idea
Cgalarm
v Bsrc
v CImain

@ u Alarm
[Ciiresources
» [Ctest
Eltarget
Il alarm.iml
& dependency-reduced-po
m pom.xml
“idashboard
Cisensor

[4service
[ishared
< .gitignore
m pom.xml
Il skynet.iml
il External Libraries




Message Service
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a SKynet (~/workspace/sKynet)

[ .idea
Cidalarm
_sdashboard
_asensor
Laservice

" Bsrc

CImain
1java

=] org.vaadin.marcus.s
[“]entities
[“1events
[E]service

c & MessageSel

[iresources

1test
[1java

l=Jorg.vaadin.marcus.s
[=] entities
1service

- Etarget
m pom.xml
Il service.iml
_ashared
< .gitignore
m pom.xml
Il skynet.iml
|1 External Libraries

& & MessageSel

19
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52
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package org.vaadin.marcus.skynet.service;

~import ..

public class MessageService implements MgttCallback {
private static MessageService instance;
protected MgttAsyncClient client;
protected Set<Alarm> alarms = new HashSet<>();
protected Set<Trigger> triggers = new HashSet<>();
protected EventBus eventBus = new EventBus();

private MessageService() {...}

©1 public static MessageService getInstance() {...}

protected void connect() {
try {
client = new MqttAsyncClient(Skynet.BROKER, MgttClient.generate(
MgttConnectOptions options = new MgttConnectOptions();
options.setCleanSession(true);
client.connect().waitForCompletion();

client.subscribe(Skynet.TOPIC_ALARMS + "/#", 0).waitForCompletic
client.subscribe(Skynet.TOPIC_SENSORS + "/#", 0).waitForCompleti
client.setCallback(this);

// Send discover message to find any running alarms
client.publish(Skynet.TOPIC_ALARMS, new MgttMessage(Skynet.HELLC
} catch (MgttException e) {

a nrintC+arkTraral )«



Dashboard Ul



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)
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omponents

9/2/14

Option One v

Option Two
Option Three

% me@vaadin.com

caption description

Lorem ipsum Dolor sit amet

Consectetur quid = Securi etiam tamguam

Eu fugiat Nulla pariatur lorem

Ipsum dolor Sit amet consectetur
Quid securi Etiam tamgquam eu
Fugiat nulla Pariatur lorem ipsum
Dolor sit Amet consectetur quid

Window Caption + X

® O C

Selected Another One more

Subtitle

Normal type for plain text. Etiam at risus et justo
dignissim congue. Phasellus laoreet lorem vel

Footer text

[ Loremipsum * « Dolorsit * >

Content for tab 1

Panel caption One Two  Three
Button ——

e Option One Option Two Option Three

v| Option One Option Two Option Three



TextField name = new TextField();
Button button = new Button("Greet");
layout.addComponents(name, button);

button.addClickListener(event —>
Notification.show('"Hi, " + name.getValue()));
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* |nitial HTML
* CSS (theme)

* JavaScript
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v e O O ©® localhost ¢
|

[+
Marcus

B
(h

Greet e name="Marcus”
%& e putton clicked
201 bytes
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TextField name = new TextField():
Button button = new Button("Greet"):
layout.addComponents(name, button);

button.addClickListener(event —>
Notification.show("Hi, " + name.getValue()));

vaadin | =



]....

localhost

Eg

)

Marcus

[oreet |

Hi, Marcus

e name="Marcus”
e putton clicked

2601 bytes

4.

e Add notification

207 bytes
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Main concepts

1. Everything is a Component
2. Components are organized by Layouts

3. Data binding ties Components to your data
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Everything Is a component
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{ Click J Stock Price Price History

QJSH $607.59 19.90
KVMV $741.38 +13.44
Select your country FLTW $145.47 +31.44
[ No country selected v FQlY i +0.77
B DLMQ $730.66 12.32
WNFE $352.93 -57.70
Sun Mon Tue Wed Thu Fn  Sat
26 27 28 29 30 31 1
10

2 30 4 o5 N6 7 18
9 10 11 112 18 14 15

16 17 18 19 20 21 22 .5
@

23 24 25 26 27 [l 29 =
S

30 31 1 2 3 4 5 0

08 v:21 3 PM 3§

Apples Oranges Pears Grapes Bananas
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Common features

setWidth("100%") ; setSizeFull();
setHeight ("50px"); setSizeUndefined();
setEnabled(true); setVisible(false);
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Handling user events

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

+
r);

// Or..

button.addClickListener(e —> fieldGroup.discard());
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Layouts determine how
Components are shown

vaadin }>



Layout layout = new XLayout();

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

First Name Last Name Birth date
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Layout layout = new Verticallayout();

First Name

Last Name

Birth date
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Layout layout = new FormLayout();

First Name
Last Name

Birth date
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Layout layout = new GridLayout(2,2);

First Name Last Name

Birth date
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Nest layouts to create more
complex layouts
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First Name = Marcus LastName  Hellberg

Shoe size 10 Birth Date
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Binding components to data
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Container

/LN

Item Item Item

AN

Property Property Property
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Basically...

Collection<Person>

/AN

Person Person Person

/1N

name age gender

+ listeners
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@Inject
private PersonService personService;

@Override
protected void init(VaadinRequest request) {

BeanItemContainer<Person> contaliner =
new BeanItemContainer<Person>(
Person.class, personService.findAl1l());

Grid grid = new Grid(container);

setContent(grid);
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First Name
Jonatan
Minna
Artur
Sauli
Fredrik
Patrik
Risto
Henri
Guillermo
Kim
Samuli
Patrik
Artem

Dmitrii

Last Name
Virkki
Virkki
Ekblad
Paul
Perala
Lindstrém
Murtojarvi
Virtanen
Kurki
Mattsson
Kaitanen
Paul
Anisimov

Kaksonen

57
72
108
85
62
96
32

89

77
100
105
89

17

Gender
Male
Female
Other
Other
Male
Male
Male
Other
Male
Female
Female
Female
Female

Female
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public class PersonForm extends FormLayout { public class Person {

private final TextField firstName; private String firstName;
private final TextField lastName; private String lastName;
private final TextField shoeSize; private int shoeSize;
private final DateField birthDate; private Date birthDate;
public PersonForm() {

firstName = new TextField("First name"); // Getters and setters

lastName = new TextField('"Last name");

shoeSize = new TextField("Shoe size"); I3

birthDate = new DateField("Birth date"):

addComponents(firstName, lastName, shoeSize, birthDate);

vaadin | =



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

Last name

Shoe size

Birth date il
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Main Layout
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[ Project v €3 = %™~ I+ (c DashboardUljava x (€ TriggerFormjava X (C AlarmsWindow.,java X

—a skynet (~/workspace/skynet) 3 ¢ import .
» [.idea 21
» [jalarm 22
v [idashboard 23 @Theme("dashboard")
v Dsrc 24 @Title("Skynet dashboard")
v CImain 25 public class DashboardUI extends UI {
v [java 26
v [Jorg.vaadin.marcus. 27 private MessageService messageService = MessageService.getInstance();
© & AlarmsWindo\ 28 private Map<Sensor, SensorLayout> sensors = new HashMap<r();
¢ = DashboardUl »q private MHorizontallLayout sensorsLayout;
€ & SensorlLayout 3p
€ o TriggerForm 31 @Override
» [iresources 32 o protected void init(VaadinRequest vaadinRequest) {
» [@1webapp 33
» [target 34 }
Il dashboard.iml 35
m pom.xmi 36 @Subscribe
M/README.md 37 - public void sensorUpdatelListener(SensorUpdatedEvent evt) {...}
» [Jsensor 52
Ldservice 53 @Subscribe
» [ishared 54 . public void sensorOfflineListener(Sensor0OfflineEvent evt) {...}
@ .gitignore 64
m pom.xml 65 @Subscribe
Il skynet.iml 66 - public void sensorTriggeredListener(SensorTriggeredEvent evt) {...}
il External Libraries 69
70 @wWebServlet(value = "/%", asyncSupported = true)
71 @VaadinServletConfiguration(productionMode = false, ui = DashboardUI.class,

72 public static class Servlet extends VaadinServlet {
%

-y



Sensor Layout
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E- Project v &) = %k~ |- (€ DashboardUljava X

3 skynet (~/workspace/skynet) 31 private Messageservice messageservice = Messageservice.getrinstancel);
» [.idea 32 private Map<Sensor, SensorLayout> sensors = new HashMap<>();
- [Zalarm 33 private MHorizontallLayout sensorsLayout;
“idashboard 34
Bsrc 35 @Override
™I main 36 e protected void init(VaadinRequest vaadinRequest) {
© [java 37 Label heading = new Label("Sensor Dashboard");
%7 org.vaadin.mar¢ 38 heading.addStyleName(ValoTheme.LABEL_H1);
¢ & AlarmsWii 39
© ‘& Dashboar 40 sensorsLayout = new MHorizontallLayout().withFullwidth();
& & SensorlLay 41 setContent(new MVerticallLayout(heading).expand(sensorsLayout));
¢ & TriggerFo 42
Ciresources 43 messageService.registerListener(this);
%1webapp 44 »1 addDetachListener(detach -> messageService.unregisterListener(this));
[ target 45 } t
Il dashboard.iml 46
m pom.xml 47 @Subscribe
M) README.md 48 public void sensorUpdatelListener(SensorUpdatedEvent evt) { 1
isensor 49 Sensor sensor = evt.getSensor();
» [iservice 50
- [ashared 51 if (sensors.containsKey(sensor)) {
@ .gitignore 52 af access(() -> sensors.get(sensor).addDataPoint(sensor.getValue(), ser
m pom.xml ot } else {
Il skynet.iml 54 SensorLayout sensorLayout = new SensorLayout(sensor);
il External Libraries 55 sensorLayout.addDataPoint(sensor.getValue(), sensor.getTime());
56
57 at access(() —> {
58 this.sensorslLayout.addComponent(sensorLayout);
59 sensors.put(sensor, sensorLayout);
60 });
61 }
a9 1




Editing alarms
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[)- Project v € = %~ I+ (c AlarmsWindow.java X (C) SensorLayout.java X

v [Easkynet (~/workspace/skynet) “+7
[.idea 48 // Caption
» [aalarm 49 Label caption = new Label(title);
;' Padashboard 50 caption.addStyleName("sensor-name");
v Osrc 51
™I main 52 // Warning icon
. [java 53 warningIcon = new Label(FontAwesome.WARNING.getHtml(), ContentMode.HTML
=7org.vaadin.mar¢ 24 warningIcon.addStyleName("warning-icon");
® 5 AlarmsWii D5 warningIcon.setWidth("20px");
® & Dashboar. D6 warningIcon.setVisible(false);
€ & SensorlLay 57
¢ & TriggerFo 98 // Alarms button
» 3 resources 59 Button alarmsButton = new Button();
» [&1webapp 60 alarmsButton.setIcon(FontAwesome.BELL);
» [target 61 &l alarmsButton.addClickListener(event ->
J| dashboard.iml 62 getUI().addWindow(new AlarmmsWindow(sensor)));
m pom.xmi 63
M! README.md 64 MHorizontallLayout headerLayout =
> [3sensor 65 new MHorizontallLayout(onlineIndicator, caption, warningIcon, al
. Paservice 66 .expand(caption).alignAll1(Alignment.MIDDLE _LEFT);
“ashared 67 headerLayout.addStyleName("sensor-header-layout");
¢ .gitignore 68
m pom.xml 69 return headerLayout;
Il skynet.iml 70 }
» Wl External Libraries 71
72 private Chart createChart() {
73 Chart chart = new Chart();
74 chart.setCaption(“Chart");
75 chart.setSizeFull();
76
717 // Hide data point marker

77Q Dln+tNntinncCSnline nIn+Ont+inne — now DintOntinncCSnl inal) -«



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