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The EC “Semantics of Smart Appliances” project

Goal: Support ETSI SMART M2M as an organization. Provide the 
material needed to define the relevant tools and data models for the 
collection of devices that helps the EU to reach its 2020 goals 
regarding the reduction of greenhouse gas emission and buildings’ 
energy consumption. 
Tasks:
1. Take stock of existing semantic assets and use case assets

2. Perform a translation exercise of each model or use case to a common 

ontology language and subsequently a mapping between these models

3. Propose a common ontology and document it into ETSI M2M architecture

Timing: finished in February 2015



Scope
Domains: Homes, private dwellings, common public buildings and offices

Appliances: Home and building sensors, white goods, HVAC, 
Lighting, Micro-renewable home solutions, Multimedia and PC equipment

Use cases: Interoperability with construction design tools, facility 
management systems, energy management systems, building control 
systems, ESCO systems, Smart Grid
Stakeholders: manufacturers of white goods, HVAC, plumbing, 
security and electrical systems, lightings, sensors, actuators, micro-
renewable home solutions, multimedia, and computers. And related industry, such 

as utilities, operators, architects, service providers... 

Scope partly overlaps with m2m
• Not in scope: m2m not related to energy management e.g. e-health
• In scope: product behavior / properties classifications which are not about 

how devices communicate with each other, e.g. BIM input



Most relevant documents

ETSI TS 102 690 v2.1.1, “Machine-to-Machine communications 
(M2M); Functional architecture”, ETSI (2013)

ETSI TR 101 584 V2.1.1, “Machine-to-Machine Communications 
(M2M); Study on Semantic support for M2M Data”, ETSI (2013)

ETSI TR 102 966 V1.1.1, “Machine-to-Machine communications 
(M2M); Interworking between the M2M Architecture and M2M Area 
Network technologies”, ETSI (2014)



ETSI M2M High Level Architecture 

mIa

dIa

This is where
SAREF
applies



The ETSI M2M Service Capabilities Layer (SCL)

Enables transport of M2M data between devices or gateways and 
network applications.
Provides an abstraction layer hiding the heterogeneity of M2M access 
networks and provides means for secure data transport. 
M2M Service Capabilities: 

Provide M2M functions that are to be shared by different Applications

Expose functions through a set of open interfaces

Use Core Network functionalities

Simplify and optimize application development and deployment through 

hiding of network specificities



SCL is data agnostic

SCL is handling only data containers without any knowledge of 
the data contained. ETSI already pointed out that this approach has 
a number of limitations, including:

The common-place vertically integrated, but isolated M2M applications are 

now replaced by M2M applications which are re-using a common data 

transport, but which are still vertically integrated and isolated from each 

other;

There is no support in the SCL to enable an open market of data, e.g. in 

which data owners publish (sell) their data and independent data users 

provide applications that make use of the data.



ETSI potential requirements regarding semantic support 
in future M2M Functional Architecture

1. Support for a common (e.g. per vertical domain) semantic data model (e.g. 
represented by Ontology) available to M2M application.

2. Provision of discovery capabilities enabling the discovery of M2M resources 
based on their semantic information, e.g. semantic categories and 
relationship among them (e.g. all heaters and windows in a room; the room in 
which a window is located…).

3. Provision of representation and discovery functionality of real-world 
entities (rooms, windows) that are not necessarily physical devices.

4. Support the mapping of control commands issued towards an abstract 
device to the concrete commands of a specific device.

5. Support of a semantic data model common to the vertical industry in which a 
Thing is used to describe Things registered in the M2M System.

6. Entities expose their semantic description to the M2M System.
7. Re-use semantic information provided by external entities to create a 

virtual representation, and describe the semantic relationship between Things.



SAREF mapping on ETSI M2M Architecture

SAREF is about device modelling
A saref:Device obviously maps to an ETSI M2M Device
ETSI separately defines an M2M Gateway. In SAREF this should be 
a saref:FunctionRelated saref:DeviceCategory. 

we have not defined it explicitly yet

In ETSI an M2M Device is described in terms of its so-called 
resources it provides. They map to various SAREF properties.

See next slide



Mapping of ETSI M2M Device resources to SAREF 
properties

etsiSclMo This is the management object of the service capability layer. SAREF has not 
yet considered remote management of devices.

etsiDevicInfo Includes the saref:hasModel, saref:hasManufacturer properties and 
saref:FunctionRelated saref:DeviceCategory. There is no space for a free-format 
saref:hasDescription field.

etsiDeviceCapability Maps to saref:Function except for the saref:EventFunction.

etsiBattery No direct match. However, one saref:DeviceCategory is saref:EnergyRelated 
saref:Storage which in principle describes a battery function.

etsiMemory No match
etsiTrapEvent Maps to saref:EventFunction
etsiPerformanceLog No match

etsiFirmware No match
etsiSoftware No match
etsiReboot No direct match. However, there may be a relation with the saref:OnOffFunction.

etsiAreaNwkInfo Possibly maps to saref:Network, but we have not elaborated this 
DeviceCategory any further yet.

etsiAreaNwkDeviceInfo Possibly maps to saref:Network, but we have not elaborated this 
DeviceCategory any further yet.



Future work

Include remaining ETSI M2M Device resources into SAREF
Add to ETSI M2M Device resources (descriptions) the equivalents of:

saref:EnergyRelated Device Category

saref:BuildingRelated Device Category, 

saref:BuildingSpace location, 

saref:Profile

saref:Time class 

Study the relation between the concepts of M2M Applications and 
Services in SAREF, e.g. in Horizon 2020 projects

The constraints that the applications have to deal with are defined by the 

functionality included in the SCLs various functionality

Relate to OneM2M draft TR-007 “Abstraction & Semantics Capability 
Enablement”



Conclusions

SAREF complies to the ETSI potential requirements regarding 
semantic support in future M2M Functional Architecture
SAREF applies to the mIa an dIa reference points in the ETSI M2M 
High Level Architecture 
The current ETSI M2M Architecture features a low-level device 
definition, just in terms of basic resources, which maps well to most of 
the similar SAREF properties
The SAREF ontology can be used to add another communication 
layer to the ETSI M2M Architecture that enables to interpret the data 
which is now transported agnostically in data containers


