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Executive Summary

This document corresponds to the task T3.1 of the RE-COGNITION Grant Agreement N.
815301 having the title “Definition of Common Information Model”. In this report, a large variety
of data models regarding the project’s topics will be provided. Main ambition of the RECOGNITION Common Information Model (CIM) is to provide a common vocabulary among
the different components of the project, which will be utilized to describe all the collected data.
The necessary operational features including relationships, concept, constraints, rules and
operations will be represented semantically through CIM. Thus, a description of the
information source and the view of the entity which induced the information will be incorporated
to semantic information.
Major role to the CIM definition, plays the existing System Architecture (T1.4) which will
provide knowledge regarding the system’s components along with their interrelations and
dependencies. The already acquired knowledge regarding system’s components (renewable
energy sources, existing building infrastructures, inputs/outputs control, passive building data)
combined with relative existing standards and data models which will be presented, substitute
the ground for RE-COGNITION CIM data models. Moreover, the data model’s requirements
will be presented and defined as set of information that need to be exchanged through CIM
common vocabulary.
The presentation of CIM data models framework along with its semantics is important for a
holistic approach of the common information model definition and its structures. The various
views of the system will be examined and presented in user friendly approach.
Consequently, the RE-COGNITION CIM will be presented as an integration of the above
information and procedures. A high-level overview of the CIM is essential in order to define
the subsystems and their data models afterwards. The format that will be used in the data
models’ development will be JSON-LD structures.
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1. Introduction
1.1 Scope and objectives of the deliverable
One of the most important aspects of the RE-COGNITION system is that it will be applicable
to different building types and locations with various characteristics, preserving its
interoperability, though. This is realized through the development of a common vocabulary
between the different system components. In this report, the concept of the RE-COGNITION
Common Information Model as a communicational path between the distinctive components,
in which they can exchange information, will be presented.
Aim of the Common Information Model Deliverable is to provide a detailed description of the
RE-COGNITION data models which will structure the RE-COGNTION CIM. To this end, the
scope of this report includes the definition of the RE-CONGNITION data models and
structures, the process followed, the unfolding of the respective infrastructure during the
development process the essential interfaces for the data transfer and finally the description
of CIM. It can be perceived from the above description, that this CIM depends on the definition
of the RE-COGNITION data models and interfaces which designate the data that will be
exchanged between the RE-COGNITION components. With the scope to provide the
conceptual view of the system, standards and data models relevant to the RE-COGNITION
model will be described.
As the RE-COGNITION CIM is related to the D1.4 deliverable on system’s architecture, it is
essential to provide the alignment to this document along with its extensions that will be
realized through the CIM development which will be documented through this report. In Figure
1-1 an initial relation between architectural components and CIM is illustrated.

Page 9 of 125

D3.1 – Common Information Model and Device Managers

Figure 1-1: RE-COGNITION system relation with CIM

1.2 Structure of the deliverable
The current deliverable is structured as follows:
Section 2 provides the methodology which has been obtained in order to proceed with the RECOGNITION CIM structure and description.
Section 3 entails an overview of relevant standards and data models which are relative to the
RE-COGNITION data model
Section 4 describes the requirements of all the CIM components during the data models’
development process.
Section 5 is committed to the presentation of the CIM data Model development.
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Section 6 entails the specification of the RE-COGNITION component interfaces concluding
the CIM description and overview.
Section 7 provides conclusions and future steps stemming from the work on the current report.

1.3 Relation to other tasks and Deliverables
This deliverable is promptly related to the task 1.4 “Evolution of Technical Specifications and
System Architecture” which incorporates three versions of the architecture deliverable D1.4,
D1.7 and D1.8. As such, D3.1 is expected to affect and enrich the D1.7 deliverable that follows.
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2. Methodology
The RE – COGNITION Common Information Model is designed with a view to manage a large
amount of real-time data, coming from the various sources of the system. According to the
Grant Agreement N.815301, the idea behind the CIM was to:
▪

Facilitate data translation of different formats into a common understandable format

▪

Describe the sources of information in a terminology that is common to all RE –
COGNITION components

▪

Establish a format that will be accepted by all the project partners when proceeding
from the specification to the implementation phase of the project tasks.

To this end, the design approach of the RE – COGNITION CIM could be divided in two main
phases:
Phase 1: Analysis of relevant approaches and standards
In this phase, a literature review of the relevant standards to the RE – COGNITION framework
is presented. The RE – COGNITION system is affiliated to Smart Grid, Building Information
along with Energy Management categories. Standards and data models for each category are
described in this document. Consequently, the description of the relevant standards and data
models, follows the capture of the standards that will be exploited and extended by the RE –
COGNITION CIM.
Phase 2: RE-COGNITION requirements analysis
In this phase, the RE – COGNITION architecture in relation to the CIM deployment is attended.
As a result, this phase is the backbone of the RE – COGNITION architecture and CIM
exploitation.
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Diagram 2-1: Diagram of Phase 2 of the RE-COGNITION Methodology

The break – down of Phase 2 is completed through the respective steps:
▪

Analysis of RE-COGNITION architecture
This step is essential in order to define the role of the RE – COGNITION CIM in the
architecture as a common shared vocabulary. Thus, data (both readable and writable)
could be accessed in an allied way through CIM

▪

Relevant Components’ description
The RE – COGNITION architecture incorporates different software components which
in turn have different needs for data. It can be seen that it is essential that all the
components should be analyzed from their data flow needs point of view, in order to
identify their dependencies with the other components and their Input/output
interfaces.

▪

Component’s interfaces identification
Following the identification and description of the distinctive components of the
architecture, a list of the data needed and provided by each component was requested
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from the respective partners. In section 4, a list of those variables per RE –
COGNITION architecture component will be provided.
▪

RE-COGNITION data types analysis

The above-mentioned interfaces use specific parameters as inputs and outputs that are
treated as RE – COGNITION data types. These were provided by the respective partners
through a detailed excel file which is commonly shared among partners.

Page 14 of 125

D3.1 – Common Information Model and Device Managers

3. Relevant standards and data models for RE-COGNITION
The RE-COGNITION framework attends to integrate complex energy system into building
infrastructures driven by IoT state-of-the-art technology. To this end, standards from these
fields should be carefully considered before proceeding to the implementation of CIM. In this
section, a series of relevant existing standards are presented. The main goal of RECOGNITION CIM is to enhance and ensure interoperability along with shareability, integrity
and ease of use.

3.1 Relevant Standards
In the following paragraphs, the standards that we consider relevant to Smart Grids and
Energy Management systems including integrated renewable energy systems, are briefly
presented.
3.1.1

Building related standards

3.1.1.1 Energy@Home
Name

Energy@Home

Author

Energy@Home Association

URL

http://www.energy-home.it/SitePages/Home.aspx

Description

The Energy@Home is an association which was founded on 2012. Its objective is to foster
energy efficiency in home facilities by developing technologies and services suitable for
“smart” homes. This data model is suitable for the description of residential networks. It
comprises smart appliances, power profiles, metering devices, renewable energy generation
and respective user interfaces. It is important to note that Energy@Home data model is
aligned with the openADR schema,

Scope

Events, Products, Equipment

3.1.1.2 CENELEC EN 50631-1 (SPINE)
Name

CENELEC EN 50631 – (SPINE)

Author

CENELEC

URL

https://www.knx.org/knx-en/for-professionals/index.php
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Description

A worldwide standard for all applications in home and building control is the KNX
technology. It includes features varying from lighting and shutter control to heating, air
conditioning, ventilation, monitoring, alarming, security systems along with energy
management, metering and more. The KNX system is royalty-free for the KNX Association
and can be implemented on any processor platform.
The KNX technology has recently implemented IoT Software Tools. The KNX IoT intends
to transform KNX installations as substantial part of the Internet of Things. Consequently,
the KNXY IoT will be able to respond to interactions between KNX and other equipment. To
this end, KNX has incorporated the KNX IoT ontology, which is available at
https://knxiot.org.

Scope

Measurements, Equipment, Products

3.1.1.3 CEN EN 16836 (ZigBee SEP2)
Name

CEN EN 16836

Author

European Committee for Standardization (CEN)

URL

https://standards.globalspec.com/std/10058688/en-16836-2

Description

The CEN EN 16836 (ZigBee SEP2) illustrates the essential devices and interfaces for Smart
Energy applications in residential or slightly commercial environments. It is also possible
that ZigBee can be used in home networks for communication purposes between the
devices of various types. In detail, this standard describes several types of metering, real
time recordings, historical information, status indications. Apart from the types of devices,
the ESI (Energy Services Interface), the In – Premises Display and PCT (Programmable
Communicating Thermostat) are also incorporated in the standard. Crucial functions in
energy management systems, such as demand response, load control, pricing, messaging
and billing are also available.

Scope

Measurements, Equipment, Products

3.1.2

Smart Grid Standards

3.1.2.1 Smart Grid Architecture Model (SGAM)
Name

Smart Grid Architecture Model (SGAM)

Author

NIST

URL

https://sgam-toolbox.org/

Description

The SGAM architecture was designed in order to offer a structured presentation of modelling
smart grid systems. This is realized by defining the interactions in a smart grid system and
mapping them to a three-dimensional form that consists of the following software layers: the
communication layer (follows the component layer), the information layer and the function
layer (proceeds the business layer).

Scope

Measurements, Equipment, Products.
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3.1.2.2 IEC CIM
Name

IEC CIM

Author

IEC – International Electrotechnical Commission

URL

https://www.entsoe.eu/digital/common-information-model/

Description

The IEC CIM entails information necessary to every kind of electrical network study and
design which includes data exchange formats and standards. In this sense, this CIM
represents the fundamental ontology of the electrical field and is aligned with the TSO’s
requirements.
The CIM model comprises 3 layers which have the role of assisting power management
procedures like outage management, asset management and customer information
management.
The CIM includes the following relevant standards; IEC 61850, 61968, 61970 which advocate
distribution, transmission and substation automation. They belong to the IEC TC57 family.
They are treated as one standard, known as the Common Information Model (CIM).

Scope

3.1.3

Events, Measurements, Equipment, Products

Energy Management Standards

3.1.3.1 Facility Smart Grid Information Model (FSGIM)
Name

Facility Smart Grid Information Model (FSGIM)

Author

ANSI /ASHRAE/NEMA

URL

https://www.ashrae.org/search?q=FSGIM

Description

The Facility Smart Grid Information Model or ANSI/ASHRAE/NEMA Standard 201-2016
designates an object – oriented information model which makes it possible for home
appliances and energy management systems in buildings and industries to operate their
electrical loads and generation sources in association with the redundant communication
with a “smart” electrical grid, while exchanging information regarding those loads to
electrical utility and other electrical energy providers.
The word “facility” is referred either to a family house, a commercial /institutional building,
or to an industrial building or to multiple buildings. Within this standard a variety of
functionalities is incorporated. Indicatively, some services are;
▪
▪
▪
▪
▪
▪
▪
▪
▪
▪

On –site generation management
Demand response
Electrical storage management
Peak demand management
Forward power usage estimation
Load shedding capability estimation
End load monitoring (sub - metering)
Power quality of service monitoring
Use of historical energy consumption data
Direct load control
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Scope

Events, Measurements, Equipment.

3.1.3.2 NAESB Energy Usage Information Model
Name

NAESB Energy Usage Information Model

Author

North American Energy Standards Board (NAESB)

URL

https://www.naesb.org/pdf4/naesb_energy_usage_information_model.pdf

Description

The Energy Usage Information Model is structured in alignment with th IEC TC57 Common
Information Model, ZigBee Smart Energy Profile 2.0, which are designated by the Energy
Information Standards Alliance and Open Automated Data exchange. It enables utilities
and customers to exchange information about electricity usage.
The leading point of the Energy Usage model would be the UsagePoint. A UsagePoint
could collect the appropriate references for the information set for a distinctive
measurement, with the possibility to include identification of the customer, location,
physical asset and meter readings. It is also possible that UsagePoints could be coupled
with information regarding load, usage and power quality.

Scope

Measurements

3.1.3.3 IEC/EN 61970
Name

IEC/EN 61970

Author

International Electrotechnical Commission (IEC)

URL

https://webstore.iec.ch/publication/31356

Description

In the IEC 61970-301:2016, the main objects of electric power systems are represented
as object classes and attributes including their relationships. Consequently, the integration
of network utilities operated by different stakeholders is realized through the CIM. The role
of CIM is to accommodate the operation of different systems with distinctive concerns and
constraints, such as power generation or distribution. The common language that CIM
exploits (i.e. semantics), offers compatibility among the respective applications or systems.
Furthermore, it enables public data access and information transfer. Last, the updated CIM
incorporates significant technical updates by the addition of alteration of several models,
such as HVDC models, short circuit calculations, steady state calculation inputs, etc.

Scope

Events, Measurements, Equipment, Products
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3.1.3.4 IEC 62056 COSEM
Name

IEC 62056 COSEM

Author

International Electrotechnical Commission (IEC)

URL

https://webstore.iec.ch/publication/34317

Description

The IEC 62056-6-2:2017 standard determines a model of a meter from its
communication interface side. To this end, object – oriented methods are exploited
to illustrate generic building blocks that could model meters at various levels of
functionality. Additional classes information is provided at the annexes (A to F), The
updated version of the standard has incorporated a technical revision.

Scope

Measurements, Equipment

3.2 Relevant CIM data models with semantic capabilities
The RE-COGNITION project aims at defining data models which will be applicable to an
energy management system corresponding to a variety building envelope. Thus, it is
appropriate to consider building related data models in a user-friendly way. For this reason, a
series of relevant data models are presented in the following sections.
3.2.1

ETSI TS 103 410 and its extensions

3.2.1.1 ETSI TS 103 410-1 (SAREF4ENER)
Name

ETSI TS 103 410-1 (SAREF4ENER)

Author

European Telecommunications Standards Institute (ETSI)

URL

https://www.etsi.org/deliver/etsi_ts/103400_103499/10341001/01.01.01_60/ts_103410
01v010101p.pdf

Descripti
on

SAREF4ENER is an extension of SAREF ontology. It was created through an
association between EEBus and Energy@Home industry with a view to interconnect
their data models. SAREF4ENER is specialized at demand response systems in which
loads’ flexibility is provided by the customers to the grid. An energy efficiency increase
is expected, through the interaction of the smart home appliances with the energy
framework. Main target of the SAREF4ENER ontology was to enhance interoperability
between the different developed data models for smart appliances with the distinctive
building management systems which could be locally or cloud developed.

Scope

Location, Stakeholders, Equipment, Measurements, Products.

3.2.1.2 ETSI TS 103 410-3 (SAREF4BLDG)
Name

ETSI TS 103 410-3 (SAREF4BLDG)

Author

European Telecommunications Standards Institute (ETSI)

URL

https://www.etsi.org/deliver/etsi_ts/103400_103499/10341003/01.01.01_60/ts_103410
03v010101p.pdf
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Descripti
on

SAREF4BLDFG is a building related extension on the SAREF ontology. It was created
as an extension of the Industry Foundation Classes (IFC) standard for building
information. The main goal of the SAREF4BLDG extension was to enhance
interoperability between the distinctive actors and applications operators, during the
different phases of a building’s life cycle.
To a more technical point of view, SAREF4BLDG represents all the building’s activities
starting from appliances and devices as objects and moving to possible properties that
these objects might have. There is also the possibility that SAREF4BLDG could be
exploited in combination to SAREF4ENER ontology in order to provide a more holistic
view of the energy related building activities.

Scope

3.2.2

Location, Stakeholders, Equipment, Measurements, Products.

Building Information Modelling

Building Information Modelling is a process for generating and administering large amounts of
data regarding a construction project across the project lifecycle. One of the most important
outputs of this procedure is the Building Information Model (BIM) which entails a digital
description of every aspect of a constructed asset. This model exploits collective information
that where updated at key stages of a project. The creation of a digital Building Information
Model gives the opportunity to those who interact with the building, to advance their actions in
order to achieve a greater time-scale value for the respective asset. As it can be seen, BIM is
information modelling along with information management that takes place through team
working environments. Thus, the idea behind BIM is that all team members will be able to work
under the same standards and merge their efforts with technology. In the following
subsections, relevant Building Information Models will be presented.

3.2.2.1

Industry Foundation Classes (IFC)

Name

Industry Foundation Classes (IFC)

Author

buildingSMART (International Alliance for Interoperability, IAI)

URL

http://www.buildingsmart.com/

Description

IFC is a file format which includes a data model that is developed with a view to
enable interoperability in the building industry. It has been developed by
buildingSMART (former International Alliance for Interoperability, IAI). It is an objectoriented file format and its model specification is open and available. From its
architectural point of view, IFC is organized in an object-based inheritance hierarchy
in its entity-relationship model. An entity could be for instance a building element. A
generic split of elements is attended by subdividing them into rooted and non-rooted
entities. Rooted entities stem from IfcRoot and present an identity as well as
attributes for name, description and revision control. Non-Rooted entities on the
other hand do not present an identity and their instances may endure when called
(directly or indirectly) by rooted entities.

3.3 Alignment/Mapping of Data Models to RE-COGNITION Architecture
The existing standards and data models that were presented in the previous sections, can
provide adequate information regarding the structure and contents of a data model. Hence, it
is evident that an initial alignment of relevant standards and data models is imperative and is
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presented in the following table. As it can be observed, the SAREF4BLDG [1] data model
applies to the RE-COGNITION technology to a great extent.

Table 3-1: Existing Standard and Data Models mapping to the RE-COGNITION architecture

SAREF4ENER

X

SAREF4BLDG

X

RE-COGNITION
Database

Visual Analytics
Toolkit

BE PLATO

ACEME

Middleware
(iGateway)

Building
Management
systems

Sensorial Device

Description

RE-COGNITION Architecture

Energy Assets

Relevant Data Models

X
X

X

IFC

X

Energy@Home

X

X

X

X

X

X
X

CENELEC EN 50631-1 (SPINE)
CEN EN 16836 (ZigBee SEP2)

X

X

X
X

SGAM

X

IEC CIM

X

X

FSGIM

X

X

NAESB Information Model

X

X

X

X

IEC/EN 61970

X

X

X

X

IEC 32056 COSEM

X

X

X

X

X

X

X
X
X
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4.

RE-COGNITION CIM requirements

The RE-COGNITION CIM provides the data models that will be used from the RECOGNITION components. For this reason, these data models shall be common between the
components. Most of the latter, communicate with one another either for requesting or storing
and sending information. This communication will be realized through CIM. It can be
understood that the CIM components need a CIM API which could provide them the essential
functionalities for access and management of the data. Furthermore, the capability of
searching, accessing, storing, importing and exporting the respective data that will come from
all RE-COGNITION components of all architectural layers, is of vital necessity. In the following
subsections the possible data structures for all RE-COGNITION components are described.
As it will be detailed later, the data structure specification in the RE-COGNITION CIM will be
based on JSON schemas.

4.1 Sensor/Gateway Layer Information Model Requirements
In this section, the possible requirements for the field layer of the RE-COGNITION architecture
are defined. This layer is applicable to all the field devices which are the energy assets that
are being developed through the realms of the RE-COGNITION project, along with the smart
meters and sensors that will be installed to the system. Finally, the building’s model
information is also included.
4.1.1

Energy meters and sensoring devices

The metering devices could be the energy meters, along with other meters or sensors that are
particularly needed for the renewable energy assets of the RE-COGNTION system. It is
evident that, the metering devices can be divided to two main categories; the energy meters
and the other metering/sensoring devices. An energy meter is a device that monitors the
energy consumption of a load along with other energy parameters and quality characteristics.
Usually, the rate of the recording and storing the data can be selected by the respective user.
The energy meters can provide information that are useful for the application layer
components of RE-COGNITION (agents of ACEME). The energy meter model could be
correlated to the following features:
▪
▪
▪
▪
▪

Energy meter ID
Energy meter type
Communication type
Specific space /location
Measurement recording time interval.

The other monitoring devices will indicate parameters which support the field devices
operation. These could be humidity sensors, temperature sensors, irradiation sensors, water
temperature sensors, flowmeters, etc., depending on the corresponding renewable energy
device. The sensoring model of these devices could be identified by the following features:
▪
▪
▪
▪
▪
▪

Sensor name/type
Measuring parameter name
Measuring parameter ID
Communication type
Specific space /location
Measurement recording time interval.
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4.1.2

Assets/novel RETs

The requirements that are associated with the assets/ novel RETs information, refer to the
renewable energy sources that will be installed to each pilot infrastructure. In this sense, each
renewable energy device could be granted as an asset. Most of the pilot buildings will have
an asset portfolio, meaning a combination of assets. The asset model of RE-COGNITION
could implement the following features:
▪
▪
▪
▪

4.1.3

Asset name
Asset ID
List of metering and/or sensoring devices that each asset should incorporate
Asset energy profile

Static Building Information

In this section, the information regarding the building loads, devices and status can be defined.
The idea stems from the BIM architecture, which contains a variety of information regarding
the building models that could be encountered. Nevertheless, for the needs of this project,
specific building requirements can be defined. These could be the following:
▪
▪
▪
▪
▪
▪

4.1.4

Building ID
Building (grid connection point) maximum power exchange with the grid (i.e. rated
current of fuses at grid connection point, number of phases)
Critical loads/energy consumption devices
Energy production devices
CO2 emissions indicator
Energy footprint indicator

User comfort constraints

As RE-COGNITION is a project that actively works on building level, the consideration of
user’s comfort achievement, is of great importance. To this end, the main features of the user’s
constraints could be summarized on the following:
▪
▪
▪

4.1.5

Temperature comfort limits
Luminance comfort limits
Energy to be delivered to EV batteries during time available for charging

Gateway Layer Information Model Requirements

The concept of the RE-COGNITION framework was perceived with the idea of a field
middleware that will gather all the information of the respective assets and sensoring devices
which will push into the Automated Cognitive Energy Management Engine (ACEME) which
will be the backbone of the architectural system. The iGateway component will be installed in
each pilot infrastructure and will have the ability to gather all the data coming from the various
devices and either store them in the database or push them to ACEME in order to perform its
control strategies. Following the above, a data model for the field middleware iGateway should
consider the following:
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▪
▪
▪
▪
▪
▪

Gateway ID
Gateway building of installation
List of assets (including their sensors) that are connected to iGateway
List of building devices that are connected to iGateway
Communication type
Data pushing time interval

4.2 Application & Visualization Layer Information Model Requirements
The application and visualization layer of the RE-COGNITION framework consists of the
software components of the RE-COGNITION system. These are the Automated Cognitive
Energy Management Engine (ACEME), the BE-PLATO tool, the Software Interface of the EV
Charger and the Visual Analytics Dashboard. The Information model requirements for each
component are presented below.
4.2.1

ACEME requirements

The Automated Cognitive Energy Management Engine is the backbone of the RECOGNITION framework. It implements an Agent based logic which is structured in a threelevel energy control logic; primary, secondary and tertiary control. Thus, in the first control
layer, asset is represented by a respective Agent. The Asset Agents communicate with a local
controlling Agent (centralized balancing Agent – primary and secondary control) which sends
control signals and also interprets the optimal power flow results (upper control layer). Taking
into consideration that ACEME will operate in different buildings, with different systems and
asset’s implementation, the main features of ACEME could be the following:
▪
▪
▪
▪
▪
▪
4.2.2

Building ID that ACEME is installed
Optimal control ID
Optimal control results (power output scheduling results, load shifting, storage
scheduling)
Forecasting results (load and generation forecasting)
Connection type
ACEME location (local server or in cloud)
BE-PLATO requirements

The Building Energy Planning Tool (BE-PLATO) will provide support in the assessment of the
viability of investments and the impact for incorporating renewables or high-efficiency
technologies in the building with the aims to reduce significantly the energy dependence,
increasing the renewable generation and reducing the CO2 emissions. The BE-PLATO data
model should incorporate the following features:
▪
▪
▪
▪
▪

Proposed installation ID
List of proposed installation
Installation cost
ROI
List of possible incentives for installation
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4.2.3

Asset’s controller requirements

The RE-COGNITION system will also implement EV charger as a fully controllable asset. This
charger implements also a software interface, referred as the EV charger controller, which
implements load profiling and control taking into consideration several energy parameters. A
corresponding data model shall have the following features:
▪
▪
▪
▪
▪
▪
▪
▪

4.2.4

Controller ID
Controller type
asset ID
asset data (energy generation or charging profile, detailed in 4.1.2)
Controllable load ID
Computed load profile
Load flexibility margins
Load set point

Visual Analytics Dashboard (VAD) requirements

The visual analytics dashboard will be the user interface of RE-COGNITION to the respective
actors. It will present the results of the procedures taking place in the RE-COGNITION system
giving the end user the ability to closely observe the status of RE-COGNITION along with the
energy savings and environmental friendliness of the building. A relative VAD shall implement
the following features:
▪
▪
▪
▪
▪
▪
▪

Retail energy prices for building’s location
RE-COGNITION system performance metrics (RES self-consumption, building selfsufficiency, RES performance indicators as defined in D1.3 deliverable)
dashboard configuration by user
actual green energy of the system through RE-COGNITION
actual CO2 emissions by the system
Energy savings of the building through RE-COGNITION
Economic performance indicators through RE-COGNITION (Net Present Value - NPV,
Internal Rate of Return - IRR)
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4.3 CIM Alignment to RE-COGNITION System
4.3.1

Functional and non-Functional System’s requirements mapping

As it has been referred previously, the RE-COGNITION CIM attends to include all the architectural components of the system by presenting data
models along with their interfaces and dependencies. After identifying the CIM requirements, a mapping between the architectural functional and
non-functional requirements and CIM data models is presented.

×

×

×

×

VAD model

×

BE PLATO model

Communicate with Field Device intermediator
(iGateway, existing BMS, or other),

ACEME model

Information flow and
communicational level
Functional Requirements

Middleware Layer model (iGateway)

FR 1-12

User Constraints model

Short Description

Building Model

Category

Asset Models

FR/NFR
number

Metering/Sensoring models

Table 4-1: RE-COGNITION architectural requirements with CIM data models mapping

×

Retrieve data from external services (e.g.
energy prices, weather data)
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Send control signals to the Field Device
intermediator (iGATEWAY, or existing BMS, or
other) for each building asset.

Communicate with the Supervisory and
Monitoring Dashboard
Access to historical information of the building
sites
Device discovery / registration through
iGateway
Request Information concerning status of
buildings' assets
Available communication between ACEME and
EV Charger
FR-13

Common Information Model
implementation

Common Information Model implementation

×

×

×

FR-14-27

Operational Level Functional
Requirements

Energy consumption auditing

×

×

×

×

×

×

×

×

×

×
×

Energy resources monitoring
Provide EESS SoC
Optimized power dispatch on single-RET
dispatch
Optimized power dispatch on multi-RET
dispatch
Individual control of DERs and ESSs
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simulations regarding the energy balance flow
of the building
Perform simulations regarding the optimal
decision making for the various assets.
Monitor the energy balance flow of the building.
Perform load forecasting
Perform generation forecasting
Retrieve data from external actors (EV user,
EV)
Store charging sessions data to internal DB
Calculate charging load
Calculate initial load schedule and flexibility
margins
Present and visualize the results
FR-28 -44

Field level Functional
Requirements

Send/Receive data to/from iGateway

×

×

×

×

Generate electrical power by light conversion
Replace architectural functions of passive
building elements
Replace structural functions of passive building
elements
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Provide data regarding PMG
Advanced remote monitoring and
proactive/direct control optimization
Calculate required amount of energy to be
stored
Evaluation of the water temperature for space
heating or domestic hot water production
Generation of cool dry air by means of different
energy sources (solar thermal energy, district
heat or thermal energy from electrically driven
heat pumps)

FR-44-47

Planning level functional
Requirements

Provide thermal power for space heating or
domestic hot water production

×

×

×

Absorb thermal power when available and not
used for space heating or domestic hot water
production
Retrieve building heating/cooling demand
Retrieve thermal energy sources available on
site

NFR1

Integrity

The system should ensure that the data stored
and exchanged are accurate, authentic and
without corruption.

×

×

×
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NFR2

Usabililty

The system will be made easy to be learnt, and
operated.

NFR3

Accessibility

The system can be used by people with the
widest range of capabilities.

NFR4

Scalability

The system will be able to scale up in order to
include more RETs, if necessary

NFR5

Replicability

NFR6

×

×

×
×

×

×

×

×

The system will be able to be a replicable
service solution, in order to be deployed to
various number of cases

×

×

×

Maintainability

The system will be able to be maintained with
relative ease, allowing replacement of
components, software update, in order to allow
it to cope with changing environments and
prolonging its lifetime.

×

×

NFR7

Reliability

The system will be able to provide reliable
solutions 100% of the time.

×

×

NFR8

Availability

The system will guarantee availability of
services at any given time

×

×

×

×

×

×

×

×

NFR9

Resilience

The system will sustain continuity of operation
when abnormal situations occur

×

×

×

×

×

×

×

×

NFR10

Recoverability

The system will be able to return to its normal
state of operations after a system failure,
shutdown, or restart.

×

×

×

×

×

×

×

×

NFR11

Installability

The system will be able to allow the installation
and integration of components with relative
ease, with little to no disruption

×

×

NFR12

Performance

The system will perform in perfect conditions
for the required information load, such as data
exchange and optimization.

×

×

NFR13

Interoperability

The system should allow interaction with
external systems.

×

×

×

×

×
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4.3.2

Use cases mapping

It is evident that, the architectural use cases that were defined in D1.4, should be in alignment with the CIM data models that are analyzed in this
deliverable. As there are 3 versions of the architectural deliverable, this table will be updated. It can be observed that the RE-COGNITION CIM data
models are applicable to all the architectural business scenarios which are presented below.
Table 4-2: RE-CONGNITION use cases with CIM data models mapping

×

×

×

×

×

Optimal design of single RET prototypes for
seamless building integration

Design strategy of building scale
VAWTs

×

×

×

×

×

Optimal design of single RET prototypes for
seamless building integration

Biogas – fuelled micro – CHP prototype
design

×

×

×

×

×

Optimal design of single RET prototypes for
seamless building integration

Optimized Latent-Heat based Thermal
Energy Storage technology design and
development for building scale
applications

×

×

×

×

×

BS1-UC2

BS1-UC3

BS1-UC4

VAD model

Multi – purpose BIPV development
procedure advances

EV Charger model

Optimal design of single RET prototypes for
seamless building integration

BE PLATO model

User Constraints model

BS1-UC1

ACEME model

Use Case Title

Middleware Layer model
(iGateway)

Category

Asset Models

Use Case
number

Building Model

Metering/Sensoring models

Use case mapping with CIM data models
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BS1-UC5

Optimal design of single RET prototypes for
seamless building integration

Hybrid solar cooling system prototype

BS2-UC1

Long term planning – Suitable RETs
selection and building integration plan

Pre – selection of the optimum RES
package

BS2-UC2

Long term planning – Suitable RETs
selection and building integration plan

System design planning dimensioning
positioning

BS3-UC1

Short term planning for multi/single RET’s
dispatch

Optimal utilization of single RET’s
generated power

BS3-UC2

Short term planning for multi/single RET’s
dispatch

Optimal utilization of multi RET’s
generated power

BS3-UC3

Short term planning for multi/single RET’s
dispatch

Close to real time energy re – dispatch

BS4-UC1

System Integration and Monitoring

System Integration

BS4-UC2

System Integration and Monitoring

Controllable EV charger development

BS4-UC3

System Integration and Monitoring

Available data acquisition/ System
monitoring

BS4-UC4

System Integration and Monitoring

Profiling/ forecasting load demand

BS4-UC5

System Integration and Monitoring

Profiling/ forecasting generation yield

×

BS4-UC6

System Integration and Monitoring

Device discovery/registration to ACEME
through iGateway

×

BS4-UC7

System Integration and Monitoring

ACEME and Field Devices Tuning
capability

×

×

×

×

×
×

×

×

×
×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×

×
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5. RE-COGNITION CIM Development Framework
This section describes the tools process used to support the activities for developing the RECOGNITION CIM.

5.1 CIM Development Process
To support the CIM requirements’ definition, the development team initially used a google
spreadsheet to define the inputs and the outputs for every system component which was
shared among the partners (Figure 5-1). After the consolidation of the essential information,
the spreadsheet was stored at CIM repository which is commonly shared among the partners.
In Figure 5-2 an example of the CIM vocabulary is presented.

Figure 5-1: Extract from data inputs/outputs collection

Figure 5-2: ontological Vocabulary

Taking into account that the RE-CONGNITION development and implementation is a dynamic
process, it is evident that the components inputs/outputs along with the CIM vocabulary will
be updated and adjusted to the project’s needs.
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5.1.1

Integration view

The specification of the data structures in CIM are described in JSON-LD schemas and the
relevant data models are listed in the following section. The Common Information Model is
responsible for the data exchange among all RE-COGNITION subcomponents. thus, the CIM
consists of several subcomponents which can interact with one another and either send or
receive data;
1.
2.
3.
4.
5.

5.1.2

iGateway CIM/Field Level CIM
ACEME CIM
BE-PLATO CIM
Building Profile CIM
Repository CIM

Deployment view

As it was also observed in Section 3.3, SAREF extension for buildings (SAREF4BLDG) data
model is in alignment with most of the RE-COGNITION components and data sources. Thus,
the SAREF4BLDG data model substitutes the starting point of the RE-COGNITION CIM
implementation. consequently, extensions and adjustments will be performed to
SAREF4BLDG model, through the CIM implementation process.
In order to enable reasoning through CIM in the field level of the RE-COGNITION framework,
a mapping in the field devices which communicate with the application & visualization layer of
CIM, through iGateway has been also performed.
The RE-COGNITION core ontology aims at modelling the information needed to be
exchanged through the RE-COGNITION platform and follows the main principles of the Web
of Things ontology description1.
The main Classes that will be utilized through the RE-COGNITION ontology are the following:
1. Asset (or Device); covering asset-related static parameters, such as specific
constraints (e.g. batteries SOC constraints and thermal storage temperature
constraints, heat-exchanging device COP etc.)
2. Building; covering building-related static parameters such as geolocation, space,
energy performance rating etc.
3. Property; related with any system property (such as voltage, frequency, power, energy,
energy price) that is measured (saref4bldg: Measurement) or exchanged as an output
from system components (e.g. control set-point signal). In this regard, RE-COGNITION
will consider, in relation to SAREF4BLDG, further extension of classes’ specializations
that can be found in SAREF4ENER, (such as the ones that extend the saref:Energy
class with classes such as EnergyMax, EnergyMin and EnergyExpected).

The core concept of the CIM data models will be extended in order to meet the demands of
the RE-COGNITION architecture through the RE-COGNITION ontology. In Section 6, the CIM
data models and their interrelations and interfaces are detailed. The RE-COGNITION ontology

1

https://www.w3.org/TR/wot-thing-description/
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overview which was developed following the above-mentioned strategies, is illustrated in
section 5.3.

5.2 Enhancing RE-COGNITION CIM with Semantics
Through the process of the CIM implementation, integrated JSON-LTD data models with
ontologies were exploited in order to achieve interoperability and reasoning in the RECOGNITION system. Thus, the use of semantic models was proved essential. The
examination of the relationships and reasoning between the components was realized through
the developed semantic models. In this way, the implementation of both relationships and
reasoning between components was ensured. In the following subsections, the semantics’
significance in the RE-COGNITION CIM is illustrated.

5.2.1

RE-COGNITION CIM with Semantic Reasoning

Aim of an integrated energy management system is to manage and control energy
consumption according to the respective energy prices and user’s preferences. This is realized
though the effective combination of complicated systems with different settings and
constraints. In RE-COGNITION, these systems interact with each other through a common
vocabulary provided by the RE-COGNITION CIM. The state-of-the-art semantic reasoning
techniques are presented in the following paragraphs.
Starting with [2], a Building’s reasoning for intelligent control knowledge-based system
(BRICKS), which is a context- aware semantic rule-based system for intelligent building
energy management, is presented. This system is available as a REST service. As a semantic
rule-based system, it provides self-sufficiency across semantic model and rules which in turn
are regarded as inputs to the system. Moreover, as a software level implemented system,
BRICKS is also a self-sufficient system in which there is no dependence of the used devices
and communication protocols. BRICKS’s main goal is to enable interoperability among the
various services that are offered in an intelligent building energy management system. The
semantic system of RE-COGNITION CIM is also agnostic to its semantic data models and
rules. Thus, the interoperability between the various installed energy assets, building devices
and software interfaces is achieved.
The work of [3] endures on developing a semantic model which represents building systems’
related information. This model attends to bridge the gap among building structural information
and information concerning the operation and efficiency of the building. Moreover, the study
concludes that advanced data analytics algorithms can be produced through a set of rules
which in turn stem from the semantic model of building systems along with the knowledge
expertise in the respective domain found inside an ontology. As a result, it is possible to identify
both faults and performance incapability.
:

In [4] approach, an information base with a form of data model which details and identifies the
main both physical and conceptual building elements, their properties, dependencies and
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interrelationships is presented. All domains are provided as a set of facts, rules and constraints
due to a logical framework which was found on the existential rules. Moreover, the rules which
are structured as SWRL logical rules, are defined in a distinct manner in order to detach the
modeling level from the functional level of the system. It can be observed, that the proposed
system substitutes a data model which is developed by the exploitation of clear-cut ontologies
executed in the energy, security, facility and ICT sector. Consequently, the proposed data
model determines a conceptual framework consisting of facts, rules and constraints, which in
turn applies to a large variety of buildings.
Through the RE-COGNITION CIM utilization, integrated JSON-LTD data models with
ontologies were exploited in order to take advantage of the semantic models’ properties and
ensure interoperability between the various system components. The semantic modeling in
IoT is essential in order to achieve interoperability and reasoning. Hence, semantic models
were used in order to test the relationships and the reasoning between components. In this
way, the implementation of both relationships and reasoning between components is ensured
in the RE-COGNITION CIM data model. Moreover, it is considered as best practice to import
various ontologies through the development of a semantic model. The main ontology that is
used in RE-COGNITION CIM data model, is the SAREF extension for building (saref4bldg),
with class extensions which are detailed in section 6. These extensions provide the essential
interrelations and information exchange with a view to enhance optimization of the integrated
energy system that is managed by RE-COGNITION.

5.2.2

The usage of semantic queries in RE-COGNITION CIM

A typical configuration of a rule-based system, as RE-COGNITION is, consists of four
components; a list of rules (rule base), a semantic reasoner or rule engine, a temporary
cognitive system with limited memory and a user interface or any other connection which can
provide input and output signals. A high-level view of a rule engine is depicted in Figure 5-3.

Figure 5-3:High level configuration of a rule-based system
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The idea of SPARQL queries in order to fetch the respective data from the knowledge base
was initiated by [2]. To this end, every user can identify the ontologies which are appropriate
to each building’s needs. The SPARQL queries’ output which is a JSON string, is certified by
JSON schemas. It is evident that, if the JSON string is invalid towards the JSON schema, the
system ignores the respective knowledge. Consequently, the use of JSON facilitates system’s
extensions and updates as reprogramming from developer’s side is not required. Finally,
queries are also used as a means of posing inquiries to the database and get the respective
answers regarding the system. A flowchart example of the data validation can be presented
in Figure 5-4.
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Figure 5-4: Semantic model Validation flowchart example

In the RE-CONGNITION CIM, JSON schemas are also developed in order to validate the
semantic output of the requested data. The queries which will be exploited in order to get the
data from the RE-COGNITION knowledge base are defined through the model development
process and will be finalized in the upcoming stage of the project’s implementation. As a result,
flexibility is also assured in RE-COGNITION CIM, as independent JSON schemas are
designated to verify the data outputs. In the proposed system, RE-COGNITION ensures also
interoperability by operating in a higher level which assembles heterogenous systems while
exploiting their measurement data to trigger the rules and their control.
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5.2.3

Mapped to use cases/requirements

In order to evaluate the effectiveness of the RE-COGNITION CIM semantic model, a list of
evaluation scenarios is provided. Although the RE-COGNITION ontology supports a series of
core functions of the RE-COGNITION architecture, a list of indicative scenarios is imported in
the above table. The SPARQL queries output is a JSON string which will be certified by the
respective JSON Schemas.
Table 5-1: RE-COGNITION CIM reasoning examples

Question Evaluation Question
ID

System Actions/Response example

Q1

Fetch a list of the building devices
that contribute to more than 50%
of
the
building’s
energy
consumption.

The system poses various questions through
reasoning process to all building’s devices
interactively with the CIM data models. When the
sum of the consumption exceeds the 50% of the
total energy consumption, it provides a list of the
devices containing their device ID along with their
consumption respectively.

Q1.1

Which are the loads with the
highest flexibility among the
above?

The system poses the question for the load
flexibility in each device interface through reasoning
process. The output is a list of the devices that
found to have the highest flexibility among the
above.

Q2

Provide the hourly VAWT yield
profiling for tomorrow after 2 a.m.

The system interacts with the knowledge base
through a reasoning process in which the VAWT
forecasting for the respective day is provided.
Afterwards the system provides for the hour
boundaries that were given in the question, the
forecasting of the VAWT in a pair of numbers
including time and energy yield.

Q3

Which is the historical maximum
energy penetration of the RECOGNITION system to the
building’s consumption?

The system interacts with the knowledge base
through reasoning process and provides a
percentage which corresponds to the highest
energy penetration of the renewable energy
sources to the system’s total energy consumption.

Q4

Are there any new devices
registered the past month?

The system interacts through reasoning with the
knowledge base and responds with the device ID. If
there are no devices registered the system
responds with the message: “There are no new
devices registered at the requested time”.

Q5

Which incentives for investment
are more crucial to
a pilot
building located in Italy?

The system interacts through reasoning with the
knowledge base and provides the list of incentives
that were given from BE-PLATO, for all the
buildings located in Italy.

Q6

For Pilot infrastructure number 4,
Which asset configuration is most
energy efficient?

The system interacts through reasoning with the
knowledge base and selects the proposed installed
configuration that is more energy efficient without
testing economical and other parameters.
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5.3 RE-COGNITION Semantic Model overview
In this section, the ontology which was developed for the RE-COGNTION framework is
detailed. The RE-COGNITION ontology portal is available online at https://re-cognitionproject.github.io/CIM/ and entails a set of information which is incorporated to the RECOGNITION data models.
The ontology which is illustrated in Figure 5-5, was structured following the methodology
described below:
▪

White rectangles are used to designate classes which were created in the RECOGNITION ontology whereas the gray rectangles are referring to reused classes.

▪

Plain arrows correspond to the rdfs: subClassOf relation among two classes. The
destination of the arrow represents the main class and the beginning of the arrow
represents its subclass.

▪

Dotted arrows between two classes demonstrate that an object property is declared.
The arrow destination designates the range and the beginning of the arrow the domain.
Each object property has also identifier which is specified within the arrow.

The remaining of this report is devoted in describing the RE-COGNITION semantic models
and the JSON-LD structures of the respective data interfaces.
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Figure 5-5: RE-COGNITION Ontology Overview
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6. RE-COGNITION CIM Overview
The Common Information Model (CIM) in the RE-COGNITION architecture is the component
responsible for the data exchange among different main RE-COGNITION components, i.e., it
allows a transparent data exchange between RE-COGNITION components. To achieve its
goal, the CIM consist of several sub-components that assist each of the main RE-COGNITION
components deployed. These are: The BE-PLATO CIM, Building Flows Energy Simulator
CIM, Field Asset CIM, iGateway CIM, ACEME CIM, Repository CIM. Figure 6-1 depicts the
data exchange between the several CIM sub-components.

6.1 High level viewpoint of RE–COGNITION CIM

Figure 6-1: CIM High-level overview
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6.2 RE-COGNITION Component Data Interfaces
This section is related to the specification of the RE-COGNITION data interfaces. Here the
interfaces for input and output data associated to each RE-COGNITION component will be
identified, as well as the concepts in the ontology associated to each of these interfaces. The
exchange of data between components is carried out using JSON-LD interfaces, which
is lightweight Linked Data format based on JSON. These JSON-LD interfaces will be based
on the JSON schemas (see Annex A), which are also exposed in this section in order to explain
the structure of the data.

6.2.1

Field Layer Components / Gateway

6.2.1.1

iGateway

This component is in charge of collecting all field Asset signals and facilitating the actuation
decisions coming from the layers above (ACEME). The observed values and computed
metrics from the field devices would be forwarded to the relevant ACEME modules. The
iGateway should be able to impose actuation signals on the several building assets, based on
basic knowledge regarding the system properties (e.g. SOC limits) and any other hard
constraints imposed by the user/ Building Operator (e.g. comfort-related temperature
setpoints’ range). Finally, a new asset registration into the RE-COGNITION framework would
be also managed through the iGateway. Then, according to the above, the inputs are: (1)
Comfort settings; (2) System constraints; (3) Asset Status; (4) New Device Registration (5)
Asset Measurements; and the outputs are: (1) Asset Control; (2) New Registered Device;

Figure 6-2:Interface iGateway

6.2.1.1.1

Comfort settings

This interface will receive the comfort settings that will be inserted to the iGateway component
(specified by the respective administrator/ user of the iGateway). The figure below shows the
ontological relations for the respective component in this interface.

Asset
hasComfortSettings

Comfort Settings
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Figure 6-3:Comfort settings information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.1.
6.2.1.1.2

System Constraints

This interface receives the system constraints that will be inserted to the iGateway component.
The figure below shows the ontological relations for the respective component in this interface.

Asset
hasSystemConstraints

System Constraints
Figure 6-4:System constraints information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.2.
6.2.1.1.3

Asset status

This interface receives the status data from each asset of the system. These data include the
status information (on/off status) of each asset, etc. The figure below shows the ontological
relations for the respective component in this interface.

Figure 6-5: Asset status information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.3.
6.2.1.1.4

New Device Registration

This interface has the purpose of notifying iGateway about any new device discoveries.

6.2.1.1.5

Asset Measurements

This interface receives the data from each asset of the system that will be fed as input to the
iGateway component. These data include the any measurement properties that are delivered
from each asset (such as active power/ energy measurements etc.). The figure below shows
the ontological relations for the respective component in this interface.
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Figure 6-6: Asset Measurements information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.4.

6.2.1.1.6

Asset Control

This interface entails the data from ACEME for the control of each asset that will be delivered
through iGateway. These data will be the result of the control algorithms that ACEME will
implement in order to define the system operation. The figure below shows the ontological
relations for the respective component in this interface.

Figure 6-7: Asset control information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.5.

6.2.1.2

Building Profile

The Building Profile block manages the user-related static information, related with the general
building properties (technical constraints for building assets, comfort-related settings, building
spatial information). In this sense:
Inputs: (1) Building Profile;
Outputs: (1) Comfort Settings; (2) System Constraints; (3) Geolocation;
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Figure 6-8: Interfaces for the Building Profile

6.2.1.2.1

Building profile

This interface entails the data of the building profile that will be the input of the building profile
component. The figure below shows the ontological relations for the respective component in
this interface.

Figure 6-9:Building profile information relations.

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.11.

6.2.1.2.2

Geolocation

This interface is the output of the geographical point of the building. The figure below shows
the ontological relations for the respective component in this interface.

Figure 6-10: Geolocation interface information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.10.
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6.2.1.3 Building Energy Flows Simulator
The goal of this sub-component is to simulate energy consumption/ generation outputs from
the multiple RE-COGNITION Assets to evaluate multiple energy scenarios performance. This
would mean that several scenarios, based on weather conditions and control mechanisms
would be developed for this purpose. So as input we need: (1) Comfort Settings; (2) Asset
Properties; (3) System Constraints; (4) Weather Data; (5) Load Forecast; and as outputs: (1)
Asset dispatch schedule;

Figure 6-11: Interfaces for the Building Energy Flows Simulator

6.2.1.3.1

Asset Properties

This interface determines the asset’s characteristics (e.g. storage capacity for energy storage
components). The figure below shows the ontological relations for the respective component
in this interface.

Asset
send

Asset
Properties
Time:interval

isRelated

Property

Valid Period

Figure 6-12: Asset properties information relations

The JSON Schema that entails the structure of the data that need to be contained in the
respective interface can be found at Annex 9.7.
6.2.1.3.2

Weather Data

This interface will provide the essential weather data to the system, through the auxiliary
services component. The weather prediction data are fetched from a respective weather
application programming interface.
The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.18.
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6.2.1.3.3

Load Forecast

This interface provides the load forecasting profiles that the Building energy flows simulator
component will use, in order to perform its calculations. The figure below shows the ontology
concepts related to the respective component in this interface.

Figure 6-13:Load forecast information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.8.
6.2.1.3.4

Asset Dispatch schedule

This interface incorporates the information concerning the Asset’s dispatch schedule,
calculated by ACEME’s Optimal Dispatch component and will be presented in detail in the
following sections.

6.2.2

Software Layer Components

6.2.2.1 ACEME
This subsection describes the inputs and outputs for ACEME subcomponents. The goal of
ACEME is to provide optimal energy dispatch among the different field DERs (Assets) included
in the building. ACEME process the field devices’ data to ensure the highest possible level of
RE penetration and self-sufficiency by ultimately taking automated control decisions on such
devices.

6.2.2.1.1

Optimal Dispatch component

The Optimal Dispatch subcomponent establishes energy decisions to disable/ enable or
dispatch the amount of energy needed from field assets, depending on the building load profile
and forecasted non-controllable DERs (PVs, VAWT) generation. As such, it receives as inputs
the: (1) Asset Measurements; (2) Generation Forecast; (3) Load Forecast; (4) Asset
Properties; (5) Energy Market price; (6) System Constraints; The output interface would be
the Optimal Dispatch signal (schedule), to be transmitted to the Centralized Balancing module.
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Figure 6-14: Interfaces for Optimal Dispatch subcomponent

6.2.2.1.1.1 Generation Forecast
In this interface, the generation forecast of each installed energy asset is detailed. This
information is acquired by the ACEME generation forecasting subcomponent. The figure
below shows the ontology concepts related to the respective component in this interface.

Figure 6-15: Generation forecast information relations.

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.9.

6.2.2.1.1.2 Energy Market Prices
In this interface the valid energy prices of the respective energy markets will be incorporated.
This interface corresponds to the Auxiliary services component. The figure below shows the
ontology concepts related to the respective component in this interface.
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Figure 6-16: Energy Market Prices information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.12.
6.2.2.1.1.3 Optimal Dispatch Schedule
This interface will provide the Optimal dispatch results to Optimal dispatch component. The
figure below shows the ontology concepts related to the respective component in this
interface.

Figure 6-17:Optimal dispatch information relations

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.13.

6.2.2.1.2

Forecasting Services component

This component takes the building profile (historical -till current day- load and generation as
stored in repository) and the weather through interfacing with the Auxiliary Services
component, then outputs the forecasted profiles per asset. The forecast profile is then sent to
the Optimal Dispatch component. Therefore, the inputs are: (1) Historical Load; (2) Historical
Generation; (3) Weather Forecast; (4) Asset Properties; (5) System Constraints; and the
outputs: (1) Generation Forecast; (2) Load Forecast;
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Figure 6-18: Interfaces for the Forecasting component

6.2.2.1.2.1 Historical Load
This interface provides the Forecasting component with the historical load consumption
details. The figure below shows the ontology concepts related to the respective component in
this interface.

Figure 6-19:Concepts related to historical Load consumption

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.15.

6.2.2.1.2.2 Historical Generation
This interface provides the historical generation information to the forecasting component. The
figure below shows the ontology concepts related to the respective component in this
interface.
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Figure 6-20: Historical generation information example

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.2.
6.2.2.1.3

Centralized Balancing component

This component (CB) is the interface between the Optimal Dispatch and the Asset Agents,
collecting the scheduled dispatch per asset and comparing it with the close-to-real-time
Asset’s output, performing a re-optimization process to reflect possible deviations (e.g. due to
weather). The CB translates the new optimal dispatch schedule (strategy) into actuation rules
per asset, to be transmitted through the Asset Agents’ interface. The CB is responsible to send
a notification signal to the Building Operator, when a condition that violates system constraints
and also notifying about the deviation from the initial schedule.
Inputs: (1) Optimal Dispatch; (2) Asset Status; Outputs: (1) Asset Control Signal; (2)
Notification signal;

Figure 6-21: Interfaces for the Centralized Balancing subcomponent

6.2.2.1.3.1 Notification Signal
This interface carries the notification signal to the building operator in a case of disturbance or
violation of an asset’s operation.
6.2.2.1.4

Asset Agents component

This component manages the field-level renewable Asset, obtaining the control rules from
Centralized Balancing component. It is also responsible to collect the energy measurements
and current state from each Asset and pass it on to the Optimal Dispatch and CB components.
Thus, the input interfaces are: (1) Asset Control; (2) Asset Measurements; (3) Asset Status;
and the outputs: (1) Asset Status; (2) Asset Measurements;
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Figure 6-22 Interfaces for the Asset Agent component

6.2.2.1.5

Auxiliary Services component

The Auxiliary Services Component represents the main interface of RE-COGNITION system
to an external environment (i.e. cloud databases and services). Data such as the energy
market prices and the weather forecast per pilot building area would be obtained and delivered
to the optimal dispatch and forecasting components for further processing and decision
making. Figure 6-23 presents such inputs/ outputs for the Auxiliary Services component: (1)
Energy Market Prices; (2) Weather Forecast;

Figure 6-23: Interfaces for Auxiliary Services

6.2.2.2 Visual Analytics Dashboard (VAD)
We foresee 2 different versions of the Visual Analytics Dashboard, aimed at: i) the Building
Operators; ii) the Building Managers;
For the Building Operators, the purpose of VAD is to present information related with the status
of the building assets, the Asset-relevant and total building consumption, to visualize
forecasted energy values and to provide with the UI for applying control actions via ACEME
and iGateway components. The foreseen inputs are depicted in Figure 6-24: (1) Historical
Data; (2) Load Forecast; (3) Generation Forecast; (4) Asset Status; (5) Energy Market prices;
(6) Building Properties; (7) Optimal Dispatch (schedule); (8) Weather Forecast; The output
would be the different dashboard configuration based on Operator needs.
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Figure 6-24: Interfaces for Visual Analytics Dashboard (Building Operator)

For the Building Administrators, VAD would provide limited functionalities, explicitly oriented
to perform initial system setup and monitor crucial properties (such as Assets’ IDs, placement
inside the building, input of relevant technical constraints, iGateway properties’ configuration).
The foreseen inputs are depicted in Figure 6-25: (1) Asset Status; (2) Building Properties; (3)
iGateway properties; The output would be the different dashboard configuration based on
Administrator needs.

Figure 6-25: Interfaces for Visual Analytics Dashboard (Building Administrator)

6.2.2.2.1.1 Building Properties
This interface entails the data of the building profile along with its properties that will be the
input of the building profile component and BE-PLATO component as well. The figure below
shows the ontology concepts related to the respective component in this interface.
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Figure 6-26: Building properties interface information

6.2.2.2.1.2 iGateway properties
This interface will include the iGateway properties configuration for the building administrators
6.2.2.2.1.3 Dashboard configuration according to the Administrator
This interface will contain the essential data for distinctive dashboard configuration according
to the end user.
6.2.2.2.1.4 Historical Data
This interface will provide all the essential historical data to the user; energy consumption,
generation yield, energy storage historical data e.tc, fetched from the RE-COGNITION
repository. The figure below shows the ontology concepts related to the respective component
in this interface.

Figure 6-27: historical data information example

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.14.

6.2.2.3 BE - PLATO
BE-PLATO will allow the building stakeholders to take informed decisions on whether to install
RES equipment on their building or to adapt and/or expand the existing RES generation
infrastructure. Inputs: (1) DER Assets Installed; (2) Storage installation possibility (3) Gas and
Electricity Prices; (4) Building/Asset Properties; (5) Building Geolocation; (6) Building Energy
Consumption Profile (thermal & electrical); (7) Purpose of building use (residential,
commercial or tertiary); (8) Investment Capital (9) Weather data (Irradiation & Wind potential);
Outputs: (1) Installation Configuration; (2) Cost of Installation; (3) ROI (4) Possible Incentives;
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Figure 6-28: Interfaces for BE-PLATO

6.2.2.3.1

DER Assets information

One of the inputs of BE-PLATO is the number and type of the already installed DERs. This
interface receives data either from the RE-COGNITION repository or from the building
administrator. The figure below shows the ontology concepts related to the respective
component in this interface.

Figure 6-29: DER Asset installed information example

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.21.

6.2.2.3.2

Storage installation possibility

This interface corresponds to the possibility of installing energy storage unit(s) to the building
and is also used as input to BE-PLATO. The figure below shows the ontology concepts related
to the respective component in this interface.

Page 56 of 125

D3.1 – Common Information Model and Device Managers

Figure 6-30: Storage installation possibility information example

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.22.

6.2.2.3.3

Gas and electricity Prices

This interface corresponds to the current energy (gas and electricity prices) of the respective
area that each building is located. This information could be obtained through an external
Energy Market API or through the auxiliary services interface of ACEME. The figure below
shows the ontology concepts related to the respective component in this interface.

Figure 6-31: Energy Market Prices information example

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.12.
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6.2.2.3.4

Building /Asset Properties

6.2.2.3.5

Investment Capital

This interface corresponds to the Maximum available amount for investment. The information
included in this interface would be obtained by the building owner/administrator. The figure
below shows the ontology concepts related to the respective component in this interface.
User/Owner
hasInvested

InvestmentCapital
Figure 6-32: Amount investment example

6.2.2.3.6

Building Energy profile

This interface entails the data of the building profile that will be the input of the building profile
component which could be acquired from the RE-COGNTION repository. The figure below
shows the ontology concepts related to the respective component in this interface.

Figure 6-33:Building profile information example.

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.11.
6.2.2.3.7

Purpose of use

This interface is input from the user and is a declaration, use of the building: residential,
commercial or tertiary. The figure below shows the ontology concepts related to the respective
component in this interface.

Figure 6-34: Building profile information example.

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.23.
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6.2.2.3.8

Weather Data

This interface is obtained from a weather API.
6.2.2.3.9

Installation configuration

This interface entails the information regarding the suggested Assets/ DERs for installation.
The figure below shows the ontology concepts related to the respective component in this
interface.

Figure 6-35: Suggested DERs installation

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.24.
6.2.2.3.10 Cost of installation
This interface includes the cost of the suggested installation will be shown to the user. The
figure below shows the ontology concepts related to the respective component in this
interface.
AssetConfiguration
has

Cost
Figure 6-36: Cost of installation

The JSON Schema that entails the structure of the data that need to be contained in the
respective interface can be found at Annex 9.25.
6.2.2.3.11 Return of investment of the suggested installation (ROI)
This interface includes the return of investment indicator for every suggested system that is
originated by BE-PLATO. The figure below shows the ontology concepts related to the
respective component in this interface.
AssetConfiguration
has

ROI
Figure 6-37:ROI

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.26.
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6.2.2.3.12 Incentives for investment
This interface incorporates a list of positive incentives for the administrator, in order to proceed
to the installation of the suggested RES package. It can also include national incentives that
could be used to support the investment. The figure below shows the ontology concepts
related to the respective component in this interface.
AssetConfiguration
has

Incentive
Figure 6-38: Incentives for investment

The JSON Schema that entails the structure of the data that need to be included in the
respective interface can be found at Annex 9.27.

6.3 Communication CIM example
The RE-COGNITION platform needs to communicate and receive information, and this can
be achieved by CIM entity. A possible communication protocol of the system could be TCP/IP
and HTTP REST protocol. The “REST” standard is used with two different ways, “Pull” and
“Push”. The following figure, illustrates an example in which a subcomponent requests
information from the repository. In this case, the different REST methods to the PULL/PUSH
approach can be mapped.

Figure 6-39: Common Information Model communication example
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7. Conclusions
In this report, the Common Information model of RE-COGNITION system along with its data
model was described. Starting with a review to existing relevant standards and data models,
an initial mapping with the RE-COGNITION architecture was attended. Furthermore, the RECOGNITION CIM requirements for gateway and application layer of the system were
identified. Finally, the RE-COGNTION Data Interfaces were presented, along with the
semantics that were exploited through the CIM development process.
This deliverable is linked to the D1.4 deliverable where the initial structure of the system
architecture was presented. Thus, the D3.1 will contribute and be further exploited through the
second version of the architecture, D1.7 deliverable. It is worth to mention that the CIM
development is a dynamic process which is updated every time the respective data need to
be updated. To this end, the JSON-LD interfaces which are essential for the data exchange
between the components in the RE-COGNITION framework have been defined.
Consequently, the RE-COGNITION CIM substitutes a software entity, which provides a
common vocabulary for all independent system components.
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9. Annex - JSON LD Structures
9.1 iGateway
9.1.1

Comfort settings

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
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}
},
"ComfortSetting": {
"$id": "#/properties/@context/properties/ComfortSetting",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ComfortSetting/properties/@id",
"type": "string"
}
}
},
"hasComfortSetting": {
"$id": "#/properties/@context/properties/hasComfortSetting",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/hasComfortSetting/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
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},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasComfortSettings": {
"$id": "#/properties/@graph/items/properties/hasComfortSettings",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@graph/items/properties/hasComfortSettings/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.1.2

System Constraint

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
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"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
},
"SystemConstraint": {
"$id": "#/properties/@context/properties/SystemConstraint",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/SystemConstraint/properties/@id",
"type": "string"
}
}
},
"hasSystemConstraints": {
"$id": "#/properties/@context/properties/hasSystemConstraints",
"type": "object",
Page 66 of 125

D3.1 – Common Information Model and Device Managers

"properties": {
"@id": {
"$id":
"#/properties/@context/properties/hasSystemConstraints/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasSystemConstraint": {
"$id": "#/properties/@graph/items/properties/hasSystemConstraint",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@graph/items/properties/hasSystemConstraint/properties/@id",
"type": "string"
}
}
}
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}
}
}
}
}

9.1.3

Asset status

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
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"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
},
"StatusSignal": {
"$id": "#/properties/@context/properties/StatusSignal",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/StatusSignal/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
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"send": {
"$id": "#/properties/@graph/items/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/send/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.1.4

iGateway properties

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"@context": "https://www.w3.org/BE_PLATO/ iGateway _ prop ",
"@type": "Create",
"actor": {
"@type": " iGateway",
"@id": "bui1: iGateway @example.org",
"name": " iGateway "
},
"object": {
"@type": " iGateway ",
"HAS": "properies -Table-"
},
"TimeStamp": "2015-01-25T12:34:56Z"
}
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9.2 ACEME
9.2.1

Asset Measurements

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/ saref ",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
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"type": "string"
}
}
},
"Measurements": {
"$id": "#/properties/@context/properties/Measurements",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Measurements/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
}
}
}
}
}
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}
Based on the JSON Schema and the ontology concepts, the following code depicts
an example of JSON-LD interface.
{
"@context": {
"core": "http://recognition #",
"saref4bldg": "https://w3id.org/saref4bldg#",
"xsd": "http://www.w3.org/2001/XMLSchema#",
"ASSET": {
"@id": "core:ASSET"
},
"Measurements": {
"@id": "core:Measurements"
}
},
"@graph": [
{
"@id": "core:Measurements01",
"@type": "Measurements"
},
{
"@id": "core: ASSET01",
"@type": "ASSET",
"hasTransaction": {
"@id": "core:Measurements01"
}
}
]
}

9.2.2

Asset Control

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
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{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"Asset_Control ": {
"$id": "#/properties/@context/properties/Asset_Control",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset_Control/properties/@id",
"type": "string"
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}
}
},
"time": {
"$id": "#/properties/@context/properties/ time ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ time /properties/@id",
"type": "string"
}
}
},
"hasValue": {
"$id": "#/properties/@context/properties/hasValue",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasValue/properties/@id",
"type": "string"
}
}
},
" property": {
"$id": "#/properties/@context/properties/property ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/property /properties/@id",
"type": "string"
}
}
}
}
},
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"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"receive": {
"$id": "#/properties/@graph/items/properties/receive",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/receive/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.3

Asset Properties

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
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{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
},
"Asset_Properties ": {
"$id": "#/properties/@context/properties/Asset_Properties",
"type": "object",
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"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset_Properties/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"send": {
"$id": "#/properties/@graph/items/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/send/properties/@id",
"type": "string"
}
}
},
"IsRelated": {
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"$id": "#/properties/@graph/items/properties/IsRelated",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/IsRelated/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.4

Load Forecast

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"$id": "http://example.com/root.json",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
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"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"Asset": {
"$id": "#/properties/@context/properties/Asset",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"send": {
"$id": "#/properties/@context/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/send/properties/@id",
"type": "string"
}
}
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},
"AssetMeasurement": {
"$id": "#/properties/@context/properties/AssetMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/AssetMeasurement/properties/@id",
"type": "string"
}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
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"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.5

Generation Forecast

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
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{
"$schema": "http://json-schema.org/draft-07/schema#",
"$id": "http://example.com/root.json",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"Asset": {
"$id": "#/properties/@context/properties/Asset",
"type": "object",
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"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"send": {
"$id": "#/properties/@context/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/send/properties/@id",
"type": "string"
}
}
},
"AssetMeasurement": {
"$id": "#/properties/@context/properties/AssetMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/AssetMeasurement/properties/@id",
"type": "string"
}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
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}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
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"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.6

Generation Forecast

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"$id": "http://example.com/root.json",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
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"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"Asset": {
"$id": "#/properties/@context/properties/Asset",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"send": {
"$id": "#/properties/@context/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/send/properties/@id",
"type": "string"
}
}
},
"Measurement": {
"$id": "#/properties/@context/properties/Measurement",
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"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Measurement/properties/@id",
"type": "string"
}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
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"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.7

Building profile

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
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"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Building": {
"$id": "#/properties/@context/properties/Building",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Building/properties/@id",
"type": "string"
}
}
},
"hasProfile": {
"$id": "#/properties/@context/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasProfile/properties/@id",
"type": "string"
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}
}
},
"subclassof": {
"$id": "#/properties/@context/properties/subclassof",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/subclassof/properties/@id",
"type": "string"
}
}
},
"Property": {
"$id": "#/properties/@context/properties/Property",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Property/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
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},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasProfile": {
"$id": "#/properties/@graph/items/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/hasProfile/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.8

Energy Market Price

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
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"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Price": {
"$id": "#/properties/@context/properties/Price",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Price/properties/@id",
"type": "string"
}
}
},
"Asset": {
"$id": "#/properties/@context/properties/Asset",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"hasDuration": {
"$id": "#/properties/@context/properties/hasDuration",
"type": "object",
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"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasDuration/properties/@id",
"type": "string"
}
}
},
"hasProfile": {
"$id": "#/properties/@context/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasProfile/properties/@id",
"type": "string"
}
}
},
"TemporalEntity": {
"$id": "#/properties/@context/properties/TemporalEntity",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/TemporalEntity/properties/@id",
"type": "string"
}
}
},
"hasBeginning": {
"$id": "#/properties/@context/properties/hasBeginning",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasBeginning/properties/@id",
"type": "string"
}
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}
},
"hasEnd": {
"$id": "#/properties/@context/properties/hasEnd",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasEnd/properties/@id",
"type": "string"
}
}
},
"isAbout": {
"$id": "#/properties/@context/properties/isAbout",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/isAbout/properties/@id",
"type": "string"
}
}
},
"hasMeasurement": {
"$id": "#/properties/@context/properties/hasMeasurement",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasMeasurement/properties/@id",
"type": "string"
}
}
},
"isMeasuredIn": {
"$id": "#/properties/@context/properties/isMeasuredIn",
"type": "object",
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"properties": {
"@id": {
"$id": "#/properties/@context/properties/isMeasuredIn/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasProfile": {
"$id": "#/properties/@graph/items/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/hasProfile/properties/@id",
"type": "string"
}
}
}
}
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}
}
}
}

9.2.9

Optimal dispatch

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Asset": {
"$id": "#/properties/@context/properties/Asset",
"type": "object",
"properties": {
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"@id": {
"$id": "#/properties/@context/properties/Asset/properties/@id",
"type": "string"
}
}
},
"hasProfile": {
"$id": "#/properties/@context/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasProfile/properties/@id",
"type": "string"
}
}
},
"hasPeriod": {
"$id": "#/properties/@context/properties/ hasPeriod ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasPeriod /properties/@id",
"type": "string"
}
}
},
"hasEnd": {
"$id": "#/properties/@context/properties/hasEnd",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasEnd/properties/@id",
"type": "string"
}
}
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},
"isAbout": {
"$id": "#/properties/@context/properties/isAbout",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/isAbout/properties/@id",
"type": "string"
}
}
},

}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasProfile": {
"$id": "#/properties/@graph/items/properties/hasProfile",
"type": "object",
"properties": {
"@id": {
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"$id": "#/properties/@graph/items/properties/hasProfile/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.10 Historical Data
The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
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"type": "string”
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"building ": {
"$id": "#/properties/@context/properties/building ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/building /properties/@id",
"type": "string"
}
}
},
"manage": {
"$id": "#/properties/@context/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/manage/properties/@id",
"type": "string"
}
}
},
"Measurement": {
"$id": "#/properties/@context/properties/Measurement",
"type": "object",
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"properties": {
"@id": {
"$id": "#/properties/@context/properties/Measurement/properties/@id",
"type": "string"
}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
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"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.11 Historical Load
The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
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"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"building ": {
"$id": "#/properties/@context/properties/building ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/building /properties/@id",
"type": "string"
}
}
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},
"manage": {
"$id": "#/properties/@context/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/manage/properties/@id",
"type": "string"
}
}
},
"Measurement": {
"$id": "#/properties/@context/properties/Measurement",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Measurement/properties/@id",
"type": "string"
}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
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"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
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}
}
}
}
}

9.2.12 Historical Generation
The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Energy": {
"$id": "#/properties/@context/properties/Energy",
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"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Energy/properties/@id",
"type": "string"
}
}
},
"iGetway ": {
"$id": "#/properties/@context/properties/ iGetway ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ iGetway /properties/@id",
"type": "string"
}
}
},
"belong": {
"$id": "#/properties/@context/properties/ belong ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ belong /properties/@id",
"type": "string"
}
}
},
"Measurement": {
"$id": "#/properties/@context/properties/Measurement",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Measurement/properties/@id",
"type": "string"
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}
}
},
"isRelatedtoMeasurement": {
"$id": "#/properties/@context/properties/isRelatedtoMeasurement",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/isRelatedtoMeasurement/properties/@id",
"type": "string"
}
}
},
"measuresProperty": {
"$id": "#/properties/@context/properties/measuresProperty",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@context/properties/measuresProperty/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
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"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"manage": {
"$id": "#/properties/@graph/items/properties/manage",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/manage/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.2.13 Weather Forecast
The following JSON Schema describes the structure of the data that need to be
contained in the interface.
1.1

Asset status

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
Page 110 of 125

D3.1 – Common Information Model and Device Managers

"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref": {
"$id": "#/properties/@context/properties/saref",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
},
"StatusSignal": {
"$id": "#/properties/@context/properties/StatusSignal",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/StatusSignal/properties/@id",
"type": "string"
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}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"send": {
"$id": "#/properties/@graph/items/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/send/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}
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9.2.14 New Device Registration
The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
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},
" Registration ": {
"$id": "#/properties/@context/properties/ Registration ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ Registration /properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"send": {
"$id": "#/properties/@graph/items/properties/send",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/send/properties/@id",
"type": "string"
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}
}
}
}
}
}
}
}

9.3 Building profile
9.3.1

Geolocation

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

9.3.2

Building properties

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
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"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"Building": {
"$id": "#/properties/@context/properties/ Building ",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ Building /properties/@id",
"type": "string"
}
}
},
"Properties": {
"$id": "#/properties/@context/properties/ComfortSetting",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ComfortSetting/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
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"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
},
"hasproperties ": {
"$id": "#/properties/@graph/items/properties/hasproperties",
"type": "object",
"properties": {
"@id": {
"$id":
"#/properties/@graph/items/properties/hasproperties/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.4 BE-PLATO
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9.4.1

DER Assets information

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"$schema": "http://json-schema.org/draft-07/schema#",
"type": "object",
"properties": {
"@context": {
"$id": "#/properties/@context",
"type": "object",
"properties": {
"core": {
"$id": "#/properties/@context/properties/core",
"type": "string"
},
"saref4bldg": {
"$id": "#/properties/@context/properties/saref4bldg",
"type": "string"
},
"xsd": {
"$id": "#/properties/@context/properties/xsd",
"type": "string"
},
"ASSET": {
"$id": "#/properties/@context/properties/ASSET",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/ASSET/properties/@id",
"type": "string"
}
}
},
"Building": {
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"$id": "#/properties/@context/properties/Building",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/Building/properties/@id",
"type": "string"
}
}
},
"hasInstalled": {
"$id": "#/properties/@context/properties/hasInstalled",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@context/properties/hasInstalled/properties/@id",
"type": "string"
}
}
}
}
},
"@graph": {
"$id": "#/properties/@graph",
"type": "array",
"items": {
"$id": "#/properties/@graph/items",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/@id",
"type": "string"
},
"@type": {
"$id": "#/properties/@graph/items/properties/@type",
"type": "string"
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},
"hasInstalled": {
"$id": "#/properties/@graph/items/properties/hasInstalled",
"type": "object",
"properties": {
"@id": {
"$id": "#/properties/@graph/items/properties/hasInstalled/properties/@id",
"type": "string"
}
}
}
}
}
}
}
}

9.4.2

Storage installation possibility

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"@context": "https://www.w3.org/BE_PLATO/Bulding_Pos",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
"object": {
"@type": "Building",
"hasPossibility": "Storage -Boolean-"
},
"Timestamp": "2015-01-25T12:34:56Z"
}
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9.4.3

Purpose of use

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"@context": "https://www.w3.org/BE_PLATO/Bulding_Use",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
"object": {
"@type": "Building",
"Propose": "Use -String-"
},
"TimeStamp": "2015-01-25T12:34:56Z"
}

9.4.4

Installation configuration

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"@context": "https://www.w3.org/BE_PLATO/Bulding_Conf",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
"object": {
"@type": "Building",
"Id": "Configuration -Table-"
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},
"TimeStamp": "2015-01-25T12:34:56Z"
}

9.4.5

Cost of installation

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"@context": "https://www.w3.org/BE_PLATO/Bulding_InCos",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
"object": {
"@type": "Building",
"Installation": "Cost -Table-"
},
"TimeStamp": "2015-01-25T12:34:56Z"
}

9.4.6

ROI

The following JSON Schema describes the structure of the data that need to be
contained in the interface.

{
"@context": "https://www.w3.org/BE_PLATO/Bulding_ROI",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
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"object": {
"@type": "Building",
"HAS": "ROI -Table-"
},
"TimeStamp": "2015-01-25T12:34:56Z"
}

9.4.7

Incentives for investment

The following JSON Schema describes the structure of the data that need to be
contained in the interface.
{
"@context": "https://www.w3.org/BE_PLATO/Bulding_InCos",
"@type": "Create",
"actor": {
"@type": "building",
"@id": "bui1:building@example.org",
"name": "Building"
},
"object": {
"@type": "Building",
"Analysis": "investment -Table-"
},
"TimeStamp": "2015-01-25T12:34:56Z"
}
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10.

Annex B – Field Devices mapping with SAREF ontology

In this Annex the mapping of the RE-COGNITION field devices that are generally referred as
assets, with the SAREF ontology is provided.

RE-COGNITION Field Device

SAREF Ontology

Micro-CHP system

Engine

Variable axis wind turbine

Electric generator

Building Adapted PVs

Solar Device

Latent Heat Storage

tank

Hybrid Solar cooling system

Solar device

EV charger

Electric flow storage device

In the above figures, the SAREF Ontology contents that were used for the mapping, are
depicted.
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Figure 10-1: SAREF ontology contents
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