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Cuno’s talk: “From selling a
box to operating a service”

Organizing the world’s objects:
Things get unique digital profiles

www.evrythng.net
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The Web of Things: Quick rundown

+ Internet Connection [IPV6] + Embedded Web server

+ Resource-Oriented Modelling (REST)

[IPv6] Hui, J.W., and Culler, D.E.: IP is dead, long live IP for wireless sensor networks. (2008)
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The Web of Things: REST benefits

= Great for open, interoperable APIs orekekebn com
Greatly facilitates creation of mashups
CERN
=  Web features for free m—

Bookmark your devices and their functionality
Caching for scalability, security mechanisms
People are used to exploring the Web using a browser

= Seems to facilitate application development

Guinard, D., lon, I., Mayer, S.: In Search of an Internet of Things Service Architecture: REST or WS-*? A Developer’'s Perspective.
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Example: RESTful Sun SPOTs

I'd love to see a demo!

Example Resources....
Light Sensor: http://host/[SpotName]/sensors/light

LED Switch: http://host/[SpotName]/actuators/leds/3/switch
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http://localhost:8083/sunspots/Spot3/sensors/light
http://localhost:8083/sunspots/Spot3/actuators/leds/3/switch
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The People’s Web of Things

| don’t have a PhD in

computer science...!

Enable tech-savvy users to develop applications

[«programming the real world»]

1 Non-PhD-Nabaztag: Dom Guinard
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The People’s Web of Things
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Distributed Systems

= Facilitate the integration of things into the web O

AutoWoT toolkit [code.google.com/p/autowot]

Auto/ |\WoT

= Facilitate the composition of RESTful services
Clickscript (visual programming) + Web of Things modules

)i

S.ajax({
beforeSend: function{xhrfbj) {

}F

url:

type: "GET",
dataType: "json™,
success: function{result) {

}F

errar: fonction{m=sg) {alert("Error on: " + aurl); }

xhrObj .setRegquestHeader ("Accept™, "application/j=on™) ;

aurl,

var temp = result.resource.getter.value
state.outputs.item(0) .setValue (Cemp)
conponent . finishdsync () ;

Mayer, S., Guinard, D., Trifa, V., Facilitating the Integration and Interaction for the Web of Things

Naef, L.: www.clickscript.ch
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Is there a demo on this, too?

LightSchir’)
® O = —e
P ol G IO
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The Social Web of Things

Applications Smart
Gateways

7, N\

— HTTPS | pom
Clients I U\la
D e HTTPS ’3

Publisher
Components

® e 6

Social Networks

Social Access \Q Embedded

Controller Devices

= Sharing of physical and digital artifacts

Guinard, D., Fischer, M., Trifa, V.,: Sharing Using Social Networks in a Composable Web of Things
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The Social Web of Things

@home Sharing your energy consumption
Encouraging energy savings...

@work Laboratory automation
“You may monitor my mass spectrometer”

RFID Reader

@business  Sharing the trace of tagged products fh%
RESTful EPCIS

{2\ EPC (RFID) Tag
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The Businesses’ Web of Things

= Electronic Product Code Information System (EPCIS)
= Dashboard & Mashups based on RESTified API

i Legend

Tag Data

Reader Standard

Protocol

interface

®
S () Client
Ll Applications
(e.g. ERP)
a Retailer
Supplier
Customs

AUTO-ID LABS
I Guinard, D., Floerkemeier, C., Sarma, S.: Cloud Computing, REST and Mashups to Simplify RFID Application Development and Deployment
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The next big thing(s) in smart things environments

Service Discovery
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Service Discovery: Smarter Things?

= Adding semantics for service discovery
RDF, Microformats, Microdata

Microdata: www.schema.org, data-vocabulary.org

...and tell others!

= Make things just smart enough to know what they can (basically) do...
Syntactic level (e.g., data types)
Semantic level?

Goal: Support users in mashing up services in smart things ecosystems!
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Service Discovery: Smarter Things?

1 <span itemscope 1temprop="interaction">You can

2 <span itemprop="name">scale</span> this resource within
a range of
3 <span itemprop="type-range">[0,100]</span>
4 <span itemprop="type-unit">percent</span> (values are
of type
5 <span itemprop="type-name">int</span>). B e

Graphical Knob 1/5

& </span>

Human- and machine-readable volume controller interaction markup.

\\\\\\\\$ (T-T>

80 percent

sWoTions

Mayer, S. and Tschofen, A.: Composable Interaction Descriptions for Smart Things, submitted
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Scaling Up: Global-scale Service Lookup?

= Find services offered by Web-enabled resources
Globally, but with emphasis on nearby things!

../building/CNB

L nere B2

Your curren t location:
FloorD/southWing/D48.1

virtual gateways
(can run anywhere)

. D48.1/energyMonitor
../CNB/FloorE D48.1/devices/

= Location
Geometric: GPS o
Symbolic: places hierarchy S __,southmg,m_l@" b

i /
; -/ £loorD/southWing - ! D48.2/ (gateway of Room DJ8.2)
<& - D48.2/enerayMlonitor
N : D48 2/devices!

If \\ ~o : D48.2/devices/sunSpot
~ ! D48 2/devices/ploggs

../CNB/FloorD

physical gateways
(must be embodied)

Goal: A location-aware management infrastructure for smart things!

Trifa, V., Guinard, D., Mayer, S.: Leveraging the Web for a Distributed Location-aware Infrastructure for the Real World
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Distributed Systems

WoT 2012

Third International Workshop on the Web of Things
www.webofthings.org/wot

Collocated with Pervasive 2012
June 19 2012, Newcastle, UK

Paper submission deadline: March 2, 2012
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Thank you for your attention!
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More References...

1. Mayer, S., Guinard, D.: An Extensible Discovery Service for Smart Things

2. Mayer, S.: Service Integration — A Web of Things Perspective

3. Guinard, D.: Mashing up Your Web-Enabled Home, Touch the Web 2010

4. Guinard, D., Fischer, M., Trifa, V.: Sharing Using Social Networks in a
Composable Web of Things, Proc. of the First IEEE International Workshop
on the Web of Things (WOT2010). Mannheim, Germany, March 2010

5. Pautasso, C., Zimmermann, O., Leymann, F.: Restful web services vs. "big"

web services: making the right architectural decision, WWW '08

... and have a look at our other papers at http://www.vs.inf.ethz.ch/publ/
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