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loT Gateways

Revolution: Towards Real-time Actionable Data

Business
Application
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Eclipse Open IoT Stack for Java
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Using Services

Acquire the relevant Declarative Service <reference name='GPIOService®
policy="static

bind="setGPI0Service"

unbind="unsetGPI0Service"

cardimality="1..1"
interface="org.eclipse.kura.gpio.GPI0Service"/>

public veid setGPIOService(GPIOService gploService) { Define Service members
m GPIOService = gpioService;
} /
public veid unsetGPIOService(GPIOService gpioService) { <=
} m_GPIOService = null; protected void activate(ComponentContext componentContext,

Map<String, Object> properties) {

s _logger.info("Activating Shoot A Pi...");

Define Service hooks methods ery ¢
ry

m CloudClient = m CloudService.newCloudClient (APP_ID);
m CloudClient.addCloudClientListener(this);

} catch (KuraException e) {

> // TODO Auto-generated catch block

e.printStackTrace();

}
) doUpdate();

// Publish the message }
try {

int messageld = m CloudClient.publish(topic, payload, qos, retain); .

s logger.info("Published to {} message: {} with ID: {}", new Object[] { topic, payload Use the SerVICe
} catch (Exception e) {

s logger.error("Cannot publish topic: " + topic, e); /

} ' A o
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OSGi Metatype Definition

name="Test Class"

Define a metatype for description="Example test class">
Application-specific configurable
(jiitéi <Icon resource="" size="32"/>
LN ] __:5

<AD id="test.property"
name="test.property"
type="Integer"
cardipality="8"
required="true"
default="18"
description="Sample property for test purposes"/=

. And manage those data
HU{Q with the WebUI (Or

System Test Class
O - # 2o |© remotely...)
fa) Example test class
A1l DEVEE
* test.property: 18
@‘ Packages Sample property for test purposes
JL
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Information model — Abstract representation of
functionalities and properties of the Tl SensorTag

Functionalities

- Accelerometer Sensor
- Temperature Sensor

- Humidity Sensor

- Pressure Sensor

- etc.

Tl Sensor Tag
Information Model

Functionblock: Accelerometer Sensor
Functionblock: Temperature Sensor
Functionblock: Humidity Sensor

Functionblock: Pressure Sensor

Device specific information

-

Information Models are created using the 10T Toolset.
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The 10T Tool Set — realized as Eclipse plugins and provides
a textual DSL editor

BB Voo - MowerDe SRR <A

Fre Mawguts  Sew

View & Edit Vorto
Models

D Sedtchitate

8 Presence

|8 Wosmnation Modes

« B wiusdcopte
« 8 0vone

| Ateade

| Directicn

| Latitude

{3 Location
™ Lengntude

[

Overview of Vorto —
Models in the local

workspace

Sunctionslockmodels. sansors

5. state, Presence
s weasurenent Perc

etect
n block model for

rivity as Percent *

ceDetected as Presence

6.0

160

dicates if a presence »

o string
sperations [
gethrese ted() returns Presence “Getter fo
getSensitivity() returns Percent “Getter for the 5

setSensitivity(s

stivity ax Percent)

in a DSL Editor

cxamples duLItypes MERSITEMENt units

blackmodels metenng

wamphes fy

samples funcsarblockmodele actustors

wamples funcsorblockmodels sctusion

cuamples fu isbeckmodels sensors

amples lunciorbiocmodes meten

eamples lunconbl

15
Namesgac Hame
camples datatypes measirement units MassUnit
eamples datatypes my Parcert
Prevence
Pressure
e ples detatypes meassrement usits Pressurelnit
B eamples datatypes measirement Speed
types messrement unds Speedting
typesstate SeetchState
oamples datatypes meaviremernt Tewpersture

TempentureUnit

Search & Download
Vorto Models from the
centralized Vorto
Repository.

Function biock model for Ratnery

Funchon biock mode for MumidtySensor




Make loT Child‘s Play - Kura

The Vorto DSL: An easy way to describe a device

Vorto Meta Model

--- Compliesto --P»

namespace examples.informationmodels.sensors

version 1.8.@

displayname "TI SensorTag CC2658"

description "Information model for the TI SensorTag CC2658."
category demo

using examples.functionblockmodels.sensors.Accelerometer ; 1.8.8
using examples.functionblockmodels.sensors.TemperatureSensor ; 1.8.8
using examples.functionblockmodels.sensors.HumiditySensor ; 1.8.8
using examples.functionblockmodels.sensors.PressureSensor ; 1.8.8
using examples.functionblockmodels.Microphene ; 1.0.9

using examples.functionblockmodels.Magnetometer ; 1.8.8

using examples.functionblockmodels.sensors.MagneticSensor ; 1.8.8
using examples.functionblockmodels.Light ; 1.8.8

using examples.functionblockmodels.Gyroscope ; 1.8.8

infomodel TI_SensorTag_CC2658 {

functionblocks {
accelerometer as Accelerometer "Function block representing the accelercmeter of the device.”
temperaturesensor as TemperatureSensor "Function block representing the temperature sensor of the device.”
humiditysensor as HumiditySensor "Function block representing the humidity sensor of the device.”
pressuresensor as PressureSensor "Function block representing the pressure sensor of the device.”
microphene as Microphone "Function bleck representing the digital microphone of the device.”
magnetometer as Magnetometer "Function block representing the magnetometer of the device.”

magneticsensor as MagneticSensor "Function block representing the magnetic sensor of the device.” i

light as Light "Function block representing the LED light of the device.” el I I

gyroscope as Gyroscope "Function block representing the gyroscope of the device.” o A EmiOR
¥
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Vorto Model Repository — Manage & Share Information
Models in a centralized repository.

Upload Model Learn more

to Reposito

® All Information Model Function Block Data Type

* (i | o

REST

$» Type N pace Name Version Description Action
a examples.functionblockmodels.sensors DoorContact 1.00 Function block model for DoorContact  Details
= a examples functionblockmodels.actuators  Dimmer 100 Function block model for Dimmer Details
examples.functionblockmodels.actuators  BinarySwitch 1.00 Function block model for BinarySwitch  Details
P Y Y
DOWnload a examples.functionblockmodels.metering ~ Battery 1.00 Function block model for Battery Details

VO rto I O T TO O I Set Upload examples.datatypes.measurement Duration 1.00 Details

examples.datatypes.measurement Percent 1.0.0 Details
examples.datatypes.state DoorState 1.00 Details
examples.datatypes.state SwitchState 1.00 Details
R EST examples.datatypes.measurement.units ~ DurationUnit 1.0.0 Details

\

Q »
3 r d Party TO O | / p p examples.datatypes.measurement.units  ElectricPowerUnic 1.0.0 Details

vorto.eclipse.org/repo



vorto.eclipse.org\repo
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A single platform for different stakeholders

A Web Page

O o x Q [http:erto.eclipse.or-;frepcfdemils ] @

sensor and share it
again”

generate it for
my platform.

Vorto Repository Upload Learn more
(C)) TI SensorTag _ Comment | | Wateh |
o Search & Tmogs Properties Upload Model
Download ;::stft::cfr;?ﬁ.ﬁ 11 N
& State | New
— DSL Preview Stefan B.
uevsioan0.0 =

using examples functionblock s Accelerometer 10,0
uaing examples functionblock s.Gyrescope; 10.0
using examples functionblocks.Magnetometer10.0
infemodel TI_SensorTag {
functionblocks {
acceleremeter as Accelerometer
gyroscope as Gyroscope

want to stay
informed

Create Watch &O

Workflow § Comments

i (@)
Comment Auther Created On Action Recelve o
T1 SensorTag also has a temperature sensor Alex 04.11.15 23:55 Reply Change
Comment I__> You are right I will add it Stefan B 05.1115 01:20 Reply Notifications
> S

L d User B
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Information Models can be transformed in various
representations. Example Code Generators are:

= KUr@

Swift

Java, XML g7

loT Tool Set

BOSCH

Invented for life

Java, XML, XSD 7z

£
e
IS
o
0
©

Bosch M2M

Code Generator
Extension Point

eclipse

Information Model
Repository

Vorto

Describe. Share. Integrate.

s Kure Vorto
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Code Generation: Kura Tl Sensor Tag OSGI Bundle

Generated OSGI Bundle 2
= Kura
4—0— Code
Sensor BlueTooth create Tl SensorTag Generator
Detection
/I
=

BlueTooth Service I‘ MQTT Client l

& kaQ loT Gateway Services

Information
Model

Information Model
Repository
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Vorto Toolset Architecture

Repository Information Meta Vorto Model DSL Editors
Connector Model

Eclipse Xtext

Eclipse Modelling
Framework

Eclipse Platform

Source Code available under
https://github.com/eclipse/vorto

Bosch Kura Other

Code Generator Infra

Legend

Vorto Components

Vorto Dependencies



https://github.com/eclipse/vorto
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Vorto Repository Architecture

Eclipse Toolset Browser

— v Vorto Repository

e Namespace Name Varsion Duscription Action

meee88 3 ] ¢

REST Controllers

Repository Services .
- Vorto Information
Reference Import Export Validation Search Meta Model

Resolution (DSL,XMI)

Modeshape Engine I Federation Connectors

Legend
Vorto Components

Persistence @

o/\'

Vorto Dependencies

Vorto

Describe. Share. Integrate
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Putting it all together in a demo...
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