SIEMENS
Iv\g,ev\ui‘y'for&‘fa




SIEMENS
Web of Things in a Nutshell

Web of Things: Applications

Horizontal application layer for the loT similar to the World Wide Web for the Internet

Internet of Things: Connectivity

IEEE 802.15.4

Ethernet

Bluetooth LoRa
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SIEMENS
Web of Things in the W3C

Wsc WoT Interest Group (IG) WSC WoT Working Group (WG)
Co-chairs: Siemens AG, Huawel Co-chairs: Siemens AG, Panasonic Corp., Intel Corp.
Started spring 2015 Started end of 2016
~200 participants ~100 participants
Informal work, outreach Normative work
Exploration, validation Work on deliverables
“PlugFests” with running code W3C Patent Policy for royalty-free standards
“OpenDays” with internal and external speakers Only W3C Members and Invited Experts
Liaisons and collaborations
with other organizations and SDOs “First Public Working Drafts” published 14 Sep 2017

“Candidate Recommendations” expected Dec 2018
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W3C WoT Mission: Complement by Describing instead of Prescribing
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Web of Things: “glue in between”

2
e s OMQ
Open Mobile Alliance
for a Connected World
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SIEMENS
W3C WoT Member Organizations
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W3C WoT Building Blocks

Semantic

Metadata

JavasScript

WoT Thing Description (TD)

as uniform format with machine-
understandable interaction model '
Thing

App Script 2

App Script 1 t

Scrlptlng API
L

WoT Scripting API (optional)
for browser-like runtime system

for portable application logic
Interactlon Model

Blndlng Templates WoT Binding Templates
N o to connect to different

platforms and ecosystems

and extension points for domain-
specific models

Descrlptlon
Properties

Events Actions

CoAP
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SIEMENS

W3C WoT Building Blocks

Semantic

Metadata

JavasScript

WoT Thing Description (TD)

as uniform format with machine-
understandable interaction model
and extension points for domain-
specific models

WoT Scripting API (optional)
for browser-like runtime system
for portable application logic

WoT Binding Templates
to connect to different
platforms and ecosystems

WoT Security
and Privacy
Guidelines

Properties

Actions

Events

CoAP
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SIEMENS

W3C WoT Abstract Architecture: Not Thing-to-Cloud, but Things and Cloud

Cloud

Proxy Thing

Control Agent

Proxy Thing

WoT Scripting API
Interaction Model

WoT Binding Templates

J App Script

WoT Scripting API

Interaction Model

<

WoT Binding Templates

Classic
Firmware

Seamless
Web Integration

Interaction Model

Protocol
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Remote Access
and Synchronization

Direct
Thing-to-Thing
Interaction

<

) App Script

WoT Scripting API
Interaction Model

WoT Binding Templates

Gateway

Virtual Thing

Control Agent

Proxy Thing

WoT Scripting API
Interaction Model

WoT Binding Templates

Integration and
Orchestration

Complement
Existing Devices
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Eclipse Thingweb

Unrestricted © Siemens AG 2017 siemens.com/corporate-technology



SIEMENS
“node-wot”: Servient Reference Implementation

Technology
« TypeScript
* Node.js

Application Script ’ [SecurityMetadata]

Implements

WoT Scripting API * WoT Scripting API
with JavaScript runtime system

WoT Runtime » WoT Thing Description
parser and generator

- * WoT Binding Templates
Protocol Bindings System AP implementation plug-ins

Thing
Description

HTTP(S) = CoAP(S) SR (“Protocol Bindings”)

Local 8 communi- - Media Type Handlers
Hardware

BACnet cation

Binding
Templates

Roadmap

- A4 v - Multi-tenancy security
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Technology

* Java

* NanoHttpd, Californium

Application Script

Outdated
WoT Scripting API * Issues with JavaScript runtime
Uil WoT Runtime Roadmap
Description  Get back on track

- * Focus on Protocol Bindings
Protocol Bindings System API

HTTP(S) CoAP(S) Proprietary

Talel o Communi-

Binding Hardware .
MQTT? cation
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SIEMENS
“Thingweb Directory”: Thing Directory

Technology
- Java
» Apache Jena

Semantic Reasoner

Implements
- * WoT Thing Directory
Knowledgebase for TD reglstratlor? and lookup

« HTTP and CoAP interface

CoRE - SPARQL endpoint

Resource | _ for rich queries

Directory Register I/F Lookup I/F

compatible

HTTP(S) =~ CoAP(S) HTTP(S) = COAP(S) Roadmap
- Domain model interface

_ * Query builder
* CoRE Link-Format support

Thing Thing

Description Description
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“WebUI”: TD Visualizer and WoT User Agent

[ WoTWebUI X
& C | @ localhost:2088/editor
WebUI Menu =
% Logo
£ MyHueP1
% TestThing

& AddTD
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Properties

bool

int

42

num

string

array

object

propl
integer
prop2
string

TestThing

mm

Q

SIEMENS

Technology
-+ Javascript, HTML, CSS
» AngularJS

Implements

* WoT Thing Description
visualizer (node-wot parser)

- WoT Binding Templates
implementations HTTP+CoAP

Roadmap

- Widget manager
* More Protocol Bindings
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W3C WoT Demo

at loT Playground
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W3C WoT Resources

Unrestricted © Siemens AG 2017 siemens.com/corporate-technology



W3C WoT Wiki
* https://www.w3.0rg/WoT/IG/wiki
(IG/WG organizational information)

W3C WoT Interest Group

* https://www.w3.0rg/2016/07/wot-ig-charter.html
(charter)

* https://lists.w3.org/Archives/Public/public-wot-ig/
(mailing list)

* https://github.com/w3c/wot
(technical proposals)

W3C WoT Working Group

* https://www.w3.0rg/2016/12/wot-wg-2016.html
(charter)

* https://www.w3.org/WoT/WG/
(dashboard)
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W3C WoT Editor’s Drafts

* https://github.com/w3c/wot-architecture/

* https://github.com/w3c/wot-thing-description/
* https://github.com/w3c/wot-scripting-api/

* https://github.com/w3c/wot-binding-templates/

W3C WoT First Public Working Drafts

* https://www.w3.0rg/TR/2017/WD-wot-architecture-20170914/

* https://www.w3.0rg/TR/2017/WD-wot-thing-description-20170914/
* https://www.w3.0rg/TR/2017/WD-wot-scripting-api-20170914/

Proposal
» https://projects.eclipse.org/proposals/eclipse-thingweb

Initial Contribution
» https://github.com/thingweb/
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Dr. Matthias Kovatsch
Senior Research Scientist
CT RDA NEC EMB-DE

Phone: +49 (173) 5288856
E-mail:

siemens.com
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