Doc#  RDM-2019-0053R01-TR-0061_Study_on_SEAS.doc

	Input Contribution

	Meeting ID*
	RDM #40

	Title:*
	TR-0061 Study on SEAS

	Source:*
	In Song Lee, KETI, insong@keti.re.kr
Sunil Kumar, KETI, sunil75umar@keti.re.kr
SeungMyeong Jeong, KETI, sm.jeong@keti.re.kr

	Date:*
	2019-05-20

	Input related to*
	TR-0061

	Intended purpose of

document:*
	 FORMCHECKBOX 
 Decision

 FORMCHECKBOX 
 Discussion

 Information

 Other <specify>

	Impacted other TS/TR(s)
	-

	Decision requested or recommendation:*
	-

	Template Version: November 2018 (do not modify)


oneM2M Notice

The document to which this cover statement is attached is submitted to oneM2M.  Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by terms of the Working Procedures and the Partnership Agreement, including the Intellectual Property Rights (IPR) Principles Governing oneM2M Work found in Annex 1 of the Partnership Agreement.

Introduction
This contribution is for adding SEAS study for TR-0061 document.
The SEAS(Smart Energy Aware System) is the ontology model to develop an eco-system of smart things and services, collectively capable of optimizing the energy efficiency within the future Smart Grid. It mainly focused on the semantic interoperability by reusing existing ontologies (e.g., Provenance, Time instants and intervals, Quantities and Units of Measure, Time, Sensor/Actuator description, Sensor Observations, Predictions). 

ETSI STF 556 is currently consolidating of SAREF with the community of industrial users, based on the experience of SEAS project. SAREF is focusing on the notion of the device, at the same time, SEAS defines more than 120 use cases which include the description of the physical systems and their connections, value association for their properties etc.

The content of this contribution studied based on the below document.
Maxime Lefrançois, Jarmo Kalaoja, Takoua Ghariani, Antoine Zimmermann, The SEAS Knowledge Model, ITEA2 12004 Smart Energy Aware Systems Deliverable 2.2, Jan 2017
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2
References

The following text block applies. 

References are either specific (identified by date of publication and/or edition number or version number) or non‑specific. For specific references,only the cited version applies. For non-specific references, the latest version of the referenced document (including any amendments) applies.

2.1
Normative references

Normative references are not applicable in the present document.

2.2
Informative references
Clause 2.2 shall only contain informative references which are cited in the document itself.

The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.
[i.1] 
oneM2M Drafting Rules (http://member.onem2m.org/Static_pages/Others/Rules_Pages/oneM2M-Drafting-Rules-V1_0.doc)

[i.x1]
SEAS ontology Version 1.1 
NOTE:
Available at https://w3id.org/seas/seas-1.1
[i.x2]
European ITEA project
NOTE:
Available at https://itea3.org/about-itea.html
[i.x3]
W3C Recommendation 11 December 2012 : "OWL 2 Web Ontology Language Structural Specification and Functional-Style Syntax (Second Edition)" 
NOTE:
Available at http://www.w3.org/TR/2012/REC-owl2-syntax-20121211/
[i.x4]
Procedure Execution ontology Version.1.1

NOTE:
Available at https://w3id.org/pep/pep-1.1
[i.x5]
ITEA2 12004 Smart Energy Aware Systems Deliverable 2.2: "The SEAS Knowledge Model"
NOTE:
Available at http://www.maxime-lefrancois.info/docs/SEAS-D2_2-SEAS-Knowledge-Model.pdf
[i.x6]
W3C Recommendation 19 October 2017: " Semantic Sensor Network Ontology"
NOTE:
Available at https://www.w3.org/TR/vocab-ssn/
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3.3
Abbreviations

For the purposes of the present document, the [following] abbreviations [given in ... and the following] apply:

Abbreviation format

SEAS
Smart Energy Aware systems
ITEA
Information Technology for European Advancement
SDK
Software Development Kit
IRI
International Resource Identifier

OWL
Web Ontology Language
-----------------------End of new text 2-------------------------------------------
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5.6
      SEAS

5.6.1
      Introduction

The Smart Energy Aware System (SEAS) [i.x1] is the European ITEA project [i.x2], which aimed at standardization of energy related information exchange methodologies as well as enhancing interoperability among IT systems. The deliverables of SEAS project were the smart energy API, standard and the SDK. The smart energy API, a semantic information model, connects user intelligently and transparently. The SEAS framework used open architecture to increase interoperability. This work has been examined by adopting in the more than 120 use cases in 6 different categories with 30 ontologies in energy domain. The knowledge model can be expanded for different domains: smart homes, micro grids, electric vehicles, electricity market, distribution and retail operators and clients, weather forecast.
5.6.2
     Description

5.6.2.1
SEAS knowledge model design goal and considerations
The SEAS is based on the OWL 2 DL ontology[i.x3]. The practicses, adopted for the development of the knowledge model in SEAS followed semantic web standards, which involved IRI look up, reusing existing ontologies by importing vocabularies and set of logical axioms, versioning of ontology modules, alignment with the existing external ontologies etc.
5.6.2.2
SEAS ontology modules relevant to smart city domain

As the knowledge model design principles in SEAS follows modularization, each module focuses on some specific use case. Therefore, a selective set of modules would be utilized based on considered use case for implementation. Since this document focuses on Smart City domain, selective set of modules will be discussed, which are relevant to the scope of this document. The modules and the import sequence can be visualised in figure 5.6.2.2-1.

[image: image1.emf]
Figure 5.6.2.2-1: Core and extended modules[i.x5]
In the figure 5.6.2.2-1, green nodes are core modules, pink nodes are extended modules and orange nodes are alignment modules respectively. The core of the ontology is composed of four modules:

· Feature Of Interest Ontology

· Evaluation Ontology

· System Ontology

· Process execution platform ontology

These modules define the generic concepts, which are required for defining the baseline of topology. On top of these core modules, the SEAS ontology defines several extended modules (referred to as "vertical" modules in SEAS documentation), that define specific knowledge model based on the core modules of a domain. These modules represent knowledge model for systems and their connections, their properties, devices involving sensors and actuators, region concepts (zone ontology), concept models for energy markets, demands/responses etc.

The module feature of interest ontology describes the considered single or set of feature of interest in the real world environment (e.g. a room, a server, a device, an organization) as well as their properties. These properties can be qualified, quantified, observed and/or based on the related feature of interest in the environment. One unique aspect in this module is that any property can also be defined as feature of interest, to support the idea that properties may also have some properties as the system evolves and new parameters are added in the environment. This module is not dependent on any other modules in the knowledge base. 

The module evaluation ontology defines the concepts required for evaluating the properties of feature of interest, which are defined in feature of interest ontology. This module can be adopted to represent the qualitative or quantitative values, unique or constant values, statistical measurements, estimations or forecasts, temporal values and provenance information etc. One property defined in feature of interest ontology can have multiple evaluations defined using evaluation ontology. This module extends only feature of interest ontology as shown in figure 5.6.2.2-1.

The module system ontology describes the system knowledge model, which is focused on specific concept representation of feature of interest ontology, as it only imports feature of interest ontology. Here, a system is considered as a part of real world environment that can be virtually isolated. This modules can also be used to define the interactions of the multiple systems through concept representation of connections and connection points defined in it, such as connection, connectedTo, connectionPoint, etc.

The module Procedure Execution Platform Ontology [i.x4] is defined an externalized core module, according to project deliverable D2.2 SEAS Knowledge Model document [i.x5], as it generalizes the concepts defined in W3C Semantic Sensor Network ontology [i.x6] and Semantic Actuator Network ontology. This module defines the concept representation of procedures and its executions. For example, "Sensing" can be defined as pep:Procedure whose execution can be defined as "Observation" using pep:ProcedureExecution, which will be executed by a "Sensor", defined using pep:ProcedureExecutor.

Addition to the core modules above, the SEAS ontology also defines extended ontology modules (reffered as SEAS vertical modules). The modules are divided into two categories based on the portability to different smart city use cases. The table 5.6.2.2-1 shows the categorization of these modules.

Table 5.6.2.2-1: Categorization of SEAS modules based on smart city Domain
	use case independent (cross-cutting)
	use case dependent (vertical)

	building ontology
	communication ontology

	city ontology
	electric vehicle ontology

	device ontology
	forecasting ontology

	player ontology
	street light system ontology

	zone ontology
	smart meter ontology

	generic property ontology
	trading ontology

	offering ontology
	zone lighting ontology

	pricing property
	

	statistics ontology
	

	time ontology
	


One of the essential information regarding smart city domain is the regional concept representation. For the semantic representation of such information, zone ontology, building ontology and city ontology are relevant modules. The module zone ontology defines the knowledge model for regions in more generalized terms, such that it can be used to define from small zones (e.g. room) to large ones (e.g. city). It also defines a sub-zone as well as connected zone relationships among different zones. This module imports system ontology and device ontology. The modules building ontology and city ontology can be considered as extended modules of zone ontology, hence they focuses on respective knowledge representations.

The module device ontology is essential in the aspect of knowledge representations for devices deployed in smart city. The module player ontology focuses on a person or an organization performing a business role. This role can be in terms of offering or execution of a service etc. This is essential module for knowledge representation of an entity, providing a service to users in smart city. Both device ontology and player ontology import system ontology and Procedure Execution Platform ontology, hence the concepts and relationships are extended accordingly.

The other use case independent modules considered for smart city, mostly define the properties and evaluation parameters of the feature of interest. Among these modules, time ontology can be most utilizable, as it will enable knowledge representation of temporal context of evalutations. The module statistics ontology is used to define the statistical evaluations of the properties for the considered feature of interest. The pricing module can be used in relation with player ontology and offering ontology, in order to represent the service provisioning and the respective pricing information. For other types of evaluations, generic property can be utilized, such as direction, length, speed etc. 

For use case dependent modules, if a knowledge model specification involves a use case specific feature of interest the module can be utilized. For example, for electric vehicles electric vehicle ontology would be used.
-----------------------End of new text 3-------------------------------------------
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