il INSA =

Université TOULOUSE

de Toulouse

Premiers pas avec OM2M
et le standard oneM2M

Application aux Smart Buildings

Francois Aissaoui - Guillaume Garzone - Nicolas Seydoux
{aissaoui, garzone, nseydoux}@laas.fr

Journée loT INSA Toulouse - 2017
1 Juin 2017




Use case: Smart Building
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Market Fragmentation =% ‘G-OMZM

q,'u. Connecting things

Fragmented Silo Approach




loT SDOs and Alliances Landscape
(Vertical and Horizontal Domains)
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oneM2Z2M

Worldwide Horizontal loT Standard




oneM2M: The Partnership Project

[ Over 200 member organizations in oneM2M J

From oneM2M Service Layer Platform - Initial Release: Omar Elloumi / Nicolas Damour 7
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oneM2M: Architecture

Application Layer

- Composed of Application Entities (AE)
- AE: Entity using services of CSEs

- Operational Logic

Common Services Layer

- Composed of Common Services Entities (CSE)
- CSE: provides a set of services through standard interfaces

Network Service Layer

- Composed of Network Service Entities (NSE)
-NSE: insures the communication between devices & underlying networks




@
msn Standardized Architecture of OneM2M

TOULOUSE

o
Reference Point One or more interfaces - Mca, Mcn, Mcc and Mcc’ (between 2 service providers)
Common Services Entity Provides the set of "Service Functions” that are common to the M2M environments
Application Entity Provides application logic for the end-to-end M2M solutions
Network Services Entity Provides network services to the CSEs besides the pure data transport
Node Logical equivalent of a physical (or possibly virtualized) device
|
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Standardized OneM2M Service
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REST Architecture Concepts

REST (representational state transfer)

> Resource oriented
— Stored on a server

» Access using an URI
- http://www.example.com/wiki/rest
- http://www.example.com/software/releases/latest.tar.gz

> Representation of resources
- Used in exchange with client/user
- Can be any representation format: XML, JSON, BSON, ...

> Link to other resources

- Dependencies, hierarchy is represented by link in resource
representation

11



REST Architecture Properties
> Addressability

- Each resource has unique URI

> Statelessness

- Each requests contains all application states necessary to handle
that request

» Connectedness
— Resources are linked between each others
- You can put the service in different states just by following links

> Uniform interface: based on HTTP operations
— Retrieve a resource: HTTP GET
— Create new resource: HTTP POST
- Update a resource: HTTP PUT
— Delete a resource: HI TP DELETE
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Standardized OMZ2M resource
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OMZ2M resource tree example

ol APPLICATION ENTITY [ e\ irAIN=:0 W CONTENT INSTANCE B REMOTECSE BRI aile)
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OMZ2M resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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& OMZM resource tree example
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Eclipse OM2M
Open Source Implementation of oneM2M




= omam: Open platform for loT eclipse.org/om2m

INSA _
“== , Standard benefits: :}'?CNOMZM

- Co?pliﬁnéc) tow?ﬂ/largMZl(\j/I %ta(rllldard (bApri12021051)4)
t t
and wi ne andar ovember WHAT IS OM2M? T

- Horizontal service platform for loT S , SO ) |
i ili The OM2M project, initiated by ,is an open source implementation of the
n te ro p era b I l-l ty . It provides a horizontal M2M service platform for developing servucesf
. . . independently of the underlying network, with the am to faciltate the deployment
- R e Stfu |. A P | Wi t h a g eneric s et Of service vertical applications and heterogeneous devices.
capabilities

- Allow developing services independently of the
underlying network

- Facilitate deployment of vertical applications @
- Main feat :
ain features (((A,))

Machine registration, application deployment,

container management, resource discovery, access
right authorization, subscription / notification,
group management and non-blocking requests.

° Web Interface

Project L Source Code oru Mailing List Bug Tracke
) |

project under the EPLlicense.

oM2Misan

m
Standardlzcd platfor

|t provides

> But also:
- OSGi-based architecture extensible via plugins
- Eclipse foundation project
- OM2M is an open source project
- Member of Eclipse loT Working Group

eclipse.org o




& OM2M Building Blocks

TOULOUSE

LAAS - Java platform running on top of an OSGi runtime
- Highly extensible via plugins
- Flexible OSGi container: Equinox, Knopflerfish, or others.
- Flexible database based on EclipselLink

- Build with Maven and Tycho for fast plugin developement

: Generic ||
| Process

Device
Manage.

Content
Format

Security

Your plugin!

Java Virtual Machine

Operating System

Hardware




Web Resources

> Main page
=> http://eclipse.org/omZ2m

OMZM

Connectlng things

> New wiki pages for OM2M
=> https://wiki.eclipse.org/OM2M/one

» Git repository
=> https://git.eclipse.org/r/om2m/org.eclipse.om2m

» oneM2M Specification
=> http://onem2m.org
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OM2M: Web Resources

. OM2M SCL Resource Tree Loy .
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Demo

ADREAM & mockup
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« Small scale OM2M
deployment
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« Various applications
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Demo deployment

C
PhEl gets

h | | PERSONAL
WIRELESS
| LIGHTING

~

MN_RAPBERRY enocean
MN_RASPBERRY

fr Motion sensor
GWAVE (motion, light,
temperature)

WiFi: OM2M
http://192.168.0.2:8080/webpage



Standardized format : oBIX representation

> Representation of device description
- Meta information

> Location <obj>
<str name="appId” wval=“switch”>
’ 13”?6 <str name=“location” val=“‘home”>
> Unit <op name="setOn” href="APP SWITCH 0?op=true”/>
. . <op name="setOff”
- Available operations href="APP_SWITCH 0?op=false”/>
; ; <op name="toggle”
Retrieve the state directly href-“APP SWITCH 0?cp=toggle”/>
Switch on a lamp </obj>

Switch off a fan

A " VA

> Representation of a data instance

- Will SpeCIfy a value <obj href="http://myhome/lux">

- Local meta information <real name="light"
. unit=“obix:units/lux"
> Timestamp val="300.4"/>
> Unit </obj>

> ..
33




_5-%. OM2M

HOW STANDARDS PROLFERATE:

Thank you

(65 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

Source: https://xkcd.com/927/

SITUATION:

THERE ARE
[4 COMPETING

STANDPRDS.

W7 RiDICULOLS!
WE NEED To DEVELOP

ONE UNVERSAL STANDARD
THAT COVERS EVERYONES
USE CASES. e

T

SOON:

SITUATION:

THERE ARE
|5 COMPETING

STANDPARDS.

Project Leader (LAAS-CNRS)

Thierry Monteil

Eclipse OM2M

oneM2M

Francois Aissaoui - Guillaume Garzone - Nicolas Seydoux
{aissaoui, garzone, nseydouxj@laas.fr




