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Executive Summary

In order for the INERTIA system to fulfil its mission as a demand side
management framework, it must cope with challenges represented by an
information rich dynamic environment it is expected to operate within. Many
separate heterogeneous and distributed information sources produce data
continuously on different levels (including physical data from sensors) and
granularities which should be processed in real-time as well as historical fashions.
The information should be transformed, integrated, aggregated and stored in
order to be understandable and accessible for all INERTIA components that need
it to support their operation.

The presented deliverable represents results of Task T2.1. More specifically, it
defines Common Information Model (CIM) for Local Control Hub and Aggregator
Control Hub of the INERTIA Framework. The aim of CIM is to provide a model of
information elements (e.g. concepts, even, relations, interfaces) used for
information exchange between components as well as for modelling work
performed by other tasks (e.g. DER flexibility models in T2.2 or energy-related
performance models in T2.4). The CIM definition is considered as a shared
vocabulary that enables to address the information needs for the INERTIA
framework components. The information aspects of CIM are defined in this
deliverable, while the semantic level of CIM is expected to be fully defined in the
deliverable D3.2.

The work presented in the deliverable was based on a two-phase methodology
approach. The first phase aimed at sources ‘external’ to the project. The focus
was on the identification on those projects as well as standards which could be
relevant for INERTIA. The information models from these other relevant projects
and some of the IEC norms were analysed as a possible basis for CIM. The second
phase (composed from six steps) reflected the evolution of the INERTIA
architecture. The requirements from INERTIA components on storage services
were the basis for the definition of CIM. Overall, the employed methodology
followed a component-centric approach and this approach is reflected by this
deliverable as well.

An inspiration was looked for in the following five projects which have been
identified as relevant: Adapt4EE, Mirabel, FIEMSER, Fenix, and BeyWatch. Their
information models have been analysed in order to identify overlaps, differences
and possible synergies between them and CIM. In addition to the projects, two
IEC standards were analysed as well. The first standard (actually consisting of
several parts two of which were considered) was IEC 61970-301 and IEC 61968
known as common information model for electricity. The second standard was IEC
61850-7-420 focusing on distributed energy resources.

In order to reflect evolving INERTIA architecture, several architecture
parts/components’ requirements were specified (in form of interface
specifications) and analysed. Both levels of the architecture (local hub level as
well as aggregator level) have been considered. The following components were
included in the analysis:

e for Local hub CIM: Linksmart middleware, Occupancy prediction and
flow, User profiling, Ambient user interface, Key performance indicators
(indicator groups related to energy, flexibility, business, comfort, and
grid), Multi agent based local hub gateway, Local hub DER flexibility
modelling;
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e for Aggregator control hub CIM: Multi agent based prosumers control
and optimization, Grid coordination and DR activation, Aggregator
analytics.

The requirements of these components have been analysed from the point of
their data models, interfaces and their methods, as well as their impact on CIM
(represented by the IAM component within the architecture).

Subsequently, based on the analysis, elements of CIM have been defined. They
were defined for all those components that intend to interact with the IAM
component (those components enumerated above). The definition of CIM has
been produced in the form of IAM interfaces, XSD schemas (both informal
graphical visualisation as well as extensive formal definitions of elements and
complex types are provided), DB schemas, and references to related
semantic models (BIM and DER semantic models which can be found in the
deliverable D3.1). Similarly to the analysis, CIM specification is divided into two
parts - specification of Local hub CIM and specification of Aggregator control hub
CIM.

The presented deliverable reflects the current state of INERTIA CIM as it is.
Although the task devoted to the development of CIM finishes, this actual form of
CIM is not guaranteed to be final, since there are other tasks running which may
impact the CIM and induce its modifications in next project period.
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1. Introduction

The INERTIA Common Information Model (CIM) will define the high level domain
model comprising the basic elements (semantic concepts, events, relations,
interfaces etc.) underlying the INERTIA demand side management framework [1].

CIM in computing is open standard that defines how managed elements in an IT
environment are represented as a common set of objects and relationships
between them [2]. CIM Specification consists of architecture and concepts of CIM,
language (by which the CIM Schema is defined), and a method for mapping CIM
to other information models. The CIM architecture is usually object-oriented. The
CIM elements are typically represented as classes and any relationships between
them are represented as CIM associations. Inheritance allows specialization of
common base elements into more specific derived elements. The CIM Schema is
conceptual schema which defines the specific set of objects and relationships
between them that represent a common base for the managed elements in an IT
environment.

The INERTIA CIM is specified by the inputs/outputs interfaces between INERTIA
components and the Information Access Module (IAM - serving as repository).
This specification is formalized by signatures of IAM services, XSD schemas
defining data types used in this services, database tables specification for
dynamic data storage and semantic model including all static information needed
by INERTIA components.

1.1 Scope of INERTIA CIM

In general, the INERTIA CIM is a standard that defines common set of INERTIA
specific data objects and relationship between them. The CIM specification is
formalized as semantic model (conceptual schema) including all information
which is needed by INERTIA components, data structures, description of data
storages meta-data (i.e. which information is stored where, what does the stored
information contain, the information format, etc.). INERTIA CIM serves as a
vocabulary in communication between any components of the INERTIA
framework and Information Access module. The scope of INERTIA CIM is to
provide information and semantic model for the domain objects used be the
INERTIA components. Based on the description of these components from the
INERTIA report D1.3 here is the outline of these objects:

e Events and RAW data (dynamic data)
o Occupancy changes/unexpected occupancy
o Occupant movement
o Device/DER operation related events
o Environment (e.g. visual, thermal)
e Occupancy flow and prediction (dynamic and static data),
o Historical, Real time, Predicted occupancy

o Occupancy schedules
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e Occupant and profiles (dynamic data and static data)
o Occupant preferences
o Group preferences
e Flexibility
o Forecast of DER flexibility
o Forecast of Aggregation Hub Flexibility
e Structure for Aggregator Hub, Local Hub and Buildings (static data)

o Group of Facilities, Facilities, Buildings, Spaces and connections
between them (topology)

e DER related (static model of devices and aggregated devices dynamic data
DER operation, DER flexibility),

o Generators - local generators using renewable energy source (e.g.
solar energy, wind energy etc.)

o Storages - local storage systems (e.g. batteries)

o Loads - consumption of local equipment and appliances (e.g. light,
HVAC, Fridge, PCs etc.)

e WSN and equipment devices:
o taxonomy and description of IoT devices, sensors
o association of devices to the contextual information, such as location
e Key Performance Indicators (KPIs) (static and dynamic data)

o KPI obtained from simulations related to static elements (e.g. space,
building, etc.)

o Energy related, Business related, Flexibility and capacity, Comfort
related, Grid related

e DR signal
o Grid Coordinator & DR Activation data model
e Units (static data)
o Units for measurement and computed data values

The domain objects are described by static data or by dynamic data. The static
data (e.g. data about building structure, profiles of equipment etc.) will serve for
interpretation of dynamic data (i.e. the RAW/Event data about the use of specific
equipment in a given building in a given time). The INERTIA IAM enables to
combine such dynamic data and static data using the semantic relations defined
in the oncology. IAM process requests from the INERTIA framework components
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(the requests are based on CIM specification) and store data in the hybrid
repository. The response to these requests are serialised (based on CIM) and
send over the IAM exporting services to the requesting INERTIA component. This
process results in semantically enriched (real time) data ready for analysis within
the INERTIA framework. Such analysis will aim at occupancy aware prediction of
(aggregated) DER capacity and flexibility.

1.2 The Structure of the Deliverable

The presented deliverable is structured and organised in the following chapters:

e Chapter 2 presents a methodological approach employed to organise
activities aiming at the specification of INERTIA CIM. A two-phase
methodology based on component-centric approach is introduced.

e Chapter 3 identifies other relevant projects and analyses relations
between the information models used within these projects and INERTIA
CIM. Five different projects have been identified and analysed.

e Chapter 4 analyses relevant industrial standards, focusing on standards
related to CIM in electricity and standards related to distributed energy
resources. Standards IEC 61970-301, IEC 61968 and IEC 61850-7-420
were considered.

e Chapter 5 provides analysis of architectural parts/components from the
point of their data requirements. Altogether ten components were
investigated and their data models, interfaces and impacts on CIM are
presented.

e Chapter 6 specifies elements of CIM on two levels - Local hub CIM and
Aggregator control hub CIM. The definitions have the form of IAM
interfaces, informal XSD schemas, DB schemas and references to related
semantic models.

e Annex presents detailed extensive definitions of XSD elements and
complex types. The definitions have a formal character.
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2. Methodology

The INERTIA Common Information Model is designed with the aim to be able to
deal with a large amount of real-time information continuously acquired from
several heterogeneous sources. According to DoW [1], the initial idea of the CIM
was to:

e enable to translate information in heterogeneous formats into a format
understandable to all INERTIA components,

e enable to enrich data from sensors using knowledge represented in
semantic models, so that data can be used to support predictability on
both a local but also on a global scale incorporating all types of DER,

e describe information sources using the vocabulary that is used by all the
INERTIA components,

e define a high level domain model comprising basic elements (e.g.
semantic concepts, events, relations, interfaces etc.) employed by the
INERTIA demand side management framework,

e define a format that will be accepted and used by all the project partners
for straightforward translation from specification to the implementation
phase.

The methodological approach provides a guideline for deriving information
requirements that need to be reflected in the CIM and ensuring that the above
mentioned points are properly reflected at the design of CIM. At first, activities
were divided into two phases:

Phase 1 Analysis of relevant approaches and standards

In the first phase of T2.1 (during M3-M6 period), there were naturally no
requirements from the component developers, since initial specification of
architecture was under development and was not stabilised yet. Therefore, the
attention was aimed at literature and relevant R&D projects. First activity aimed
at identifying those projects which could be relevant to the INERTIA project -
those projects that deals with similar topics and had already defined their own
information models. Subsequently, these models were analysed with the intention
to identify possibly overlapping parts. As a parallel activity, the industry
standards that could bring possible invigorating inspiration were identified. The
identified industry standards were then analysed with similar intention as
employed in case of identified projects. The results from both analyses were then
documented as it can be seen in this deliverable (section 3 and section 4).

Phase 2 INERTIA requirements analysis

In the second phase of T2.1 (roughly represented by M6-M12 period) the
activities were aimed at the evolving INERTIA architecture. The methodology
adopted during this phase is presented in the Figure 1. The focus was on
components of the architecture that are relevant to the CIM - the components
that need to interact with the central data repository represented by the IAM
component. The employed methodology is therefore based on component
centric approach (in opposition to sometimes used data centric approach).
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Figure 1: Steps of the methodology adopted during INERTIA requirement analysis
(Phase 2)

Step 1 Analysis of INERTIA architecture

The main goal of these activities was to clearly define the role of the INERTIA CIM
in the architecture as a common shared vocabulary. The vocabulary enables to
access at data (both in read and directions) in a unified way. The data access
service is based on the vocabulary - the service itself is provided by the
Information Access Module (IAM) which is described completely in the deliverable
D1.3.
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Step 2 Identification of relevant components

Different architecture components have different needs for data to be consumed
or produced by these components. Thus, all the defined components were
analysed from the point of view of their data flow requirements in order to
identify those INERTIA components that could benefit from using the IAM
component to store in and retrieve data from. The data flow was investigated
according to deliverable D1.3. The description of components in D1.3 is
containing part about dependencies with other components and brief description
of component I/O interfaces. Moreover, the flow of data among the INERTIA
components is defined by UML sequence diagrams (in D1.3) that are part of use-
cases descriptions. All of these descriptions were used for the identification of
relevant components in this step.

Step 3 Description of component’s interfaces

After having identified an initial list of components utilising the IAM, the partners
responsible for the development of the identified component were requested to
define the specification of interfaces enabling storing data to or retrieving data
from the IAM. Table 1 was used for the description of component’s interfaces. The
specification of the interfaces can be found in Section 5.

Table 1: Specification of component’s interfaces

Method name
(import/export | Attribute
) s Type Description

Step 4 Description of data types

It is expected that specified interfaces use many calling parameters as well as
returning parameters that are of INERTIA specific data types. These data types
were also specified by developers of the investigated components. Table 2 was
used for the description of data types. The specification of the data types can be
found in Section 5.

Table 2: Specification of INERTIA types

Type name Attributes Type Description
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Step 5 Analysis of descriptions

Specifications of interfaces and data types used in the interfaces formed the main
input into the analysis of requirements. Thus, this analysis followed a component
centric approach. For each investigated component the specification of its
interfaces were analysed and the respective interfaces of the IAM component,
that will serve component’s interfaces, were defined (if the interface is analogous
to the interface of the component, e.g..an importing interface of a component is
reflected as an exporting interface of IAM, it is called a mirroring interface). If the
analysis of generated descriptions revealed that something is missing in them it
was necessary to go back to step 3 or step 4 in the methodology. The analysis
of requirements can be found in Section 5.

Step 6 Proposal of Common Information Model
Step 6.1 Signatures of the interfaces

By processing all the component interfaces of the IAM component, their names
and signature are defined. These specifications of the IAM interfaces enable to
read/store data for those INERTIA components that need data access. The
signatures of the interfaces are the first part of the common information model.
The signatures of the interfaces can be found in Section 6.

Step 6.2 XSD specification of data types

The next step was the analysis of the data types used in the interfaces. Thus,
specifications of the calling and returning attributes were analysed. For each
component one or more specific data types were proposed. This specification has
to define data type and at the same time it has to be easily deployable during the
development phase by all INERTIA components. Since all of the component
developers agreed to use data in XML format in their interfaces and since the
most suitable specification of the data types for XML data are XML schemas, the
XML schemas were defined to specify the INERTIA data types. The XSD
specifications can be found in Section 6.

The signatures of the interfaces with the known XSD specification of the data
types used in them enable to formally Access any INERTIA specific data. To be
able to provide such data to the requesting component over such interface or to
be able to store them, the data have to be seamlessly and quickly handled and
combined in the IAM. This task is enabled using hybrid repository consisting of
relational repository with semantic repository.

Step 6.3 DB schema specification

The DB repository enables to quickly store and retrieve dynamic data such as
RAW data. But these data are too simple to serve the requesting component to
perform any intelligent decision.

To be able to use these RAW data for predicting states and actions in the real
word, they need to be enhanced with metadata. The metadata enable to process
the physical data in an intelligent way. Semantically annotation of RAW data to
the instances of semantic models supports their enrichment with situational
context. The definition of DB schemas with the fields containing semantic
annotation is third part of the CIM specification. The DB schemas are specified in
Section 6.
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Step 6.4 Semantic model specification

The semantic model defines static data (data that are not time-dependent). The
DB records contain the reference of such instance in one of the field defined by
the DB schema.

The definition semantic models are forth part of the CIM specification.

Note that full specification of semantic models is created within works on task
T3.3 - INERTIA Ontology, Inference Rules & Semantic Devices. Thus, the full
specifications of the semantic models can be found in D3.2. The specifications of
the prototype semantic models are presented in D3.1.

In case the process of CIM definition revealed that something is missing, it was
necessary to go back to step 3 or step 4 in the methodology.

Note, since the INERTIA modelling activities are not closed yet, it is not the aim of

this methodology (and this deliverable) to cover complete dependencies between
stored information in the IAM and requested information from IAM.
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3.Information models from other relevant projects

This section presents differences and possible synergies between INERTIA CIM
and information models and/or concepts defined in the other relevant projects.
This section was created before the requirements on the INERTIA CIM from
INERTIA components were specified. Therefore relations between information
models (Inertia CIM and IM used in other project) are expressed using the
information objects of INERTIA CIM presented in Section 1 and available sources
from web pages of the chosen projects (mainly public deliverables). Before the
relation is described each project is shortly presented.

3.1 Adapt4EE project

Adapt4EE aims to develop and validate a holistic energy performance evaluation
framework that incorporates architectural metadata (BIM), critical business
processes (BPM) and consequent occupant behaviour patterns, enterprise assets
and respective operations as well as overall environmental conditions. The
Adapt4EE framework, having as a central point of reference the occupancy
behaviour (presence and movement) will align energy consumption points to all
interrelated enterprise aspects (business processes, enterprise assets and utility
state and operations) [3]. Common vocabulary is used in the Adapt4EE
framework for the information exchange. This vocabulary is defined by Adapt4EE
Common Information Model - CIM. CIM provides information elements and
relations between them specified by XML schemas. CIM enables to interpret
heterogeneous data from the Adapt4EE framework information sources (i.e. BIM,
BPM, Events, etc.) for their further use (e.g. for occupancy analysis, agent
simulations). Adapt4EE framework contains component (CIM Interface Module)
that uses CIM elements when providing information services for Adapt4EE
framework components. CIM is described in the Adapt4EE deliverable D2.2 [4].

The following table presents differences and possible synergies between INERTIA
CIM and Adapt4EE CIM.

Table 3: Differences and possible synergies between INERTIA CIM and Adapt4EE
CIM

Inertia CIM elements

Synergies

(Adapt4EE Reusable
information models)

Differences

(absent in Adapt4EE
information models)

DERs and their
aggregation model

e Generators
e Storages

e Loads

Loads (partly)
Attributes of:
e Equipment
e HVAC

e Lighting

HVAC and Lighting with other

Adapt4EE elements relevant
for Inertia

Aggregation
e Generators
e Storages

e Loads - Appliances
used in INERTIA
Pilot applications
(e.g. Indesit
appliances)
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Building

Spaces and connection
between them (building

topology)

Building - both attributes and
relations defined in Adapt4EE
BIM model are well reusable

BIM relations with Business
Process Model are extra/not
needed

Relations with Hub's
topology

Occupancy flow and
prediction

e Occupancy models
with schedules

e Flow model

Occupant characteristics
defining working hours

No statistical view on
building occupancy in
terms of schedules of
overall building
occupancy (min, max,
avg., first arrival, last
departure etc.) for
occupancy prediction
purposes.

No occupancy flow
models.

Events and RAW data

e Occupancy
changes/unexpected
occupancy

e Occupant movement

e DER related events

e Environment/weather

Event types
e Occupant movement

e Equipment, HVAC,
Lightning usage

e Space/environment

Occupancy
changes/unexpected
occupancy

DER operational
events (generators,
storages, specific
events of equipment
and appliances)

Environment/Weather

e Typical weather
conditions

Typical weather conditions for
the location

Key Performance
Indicators (KPIs) (static
and dynamic data)

e KPI obtained from
simulations (energy
performance,
comfort)

Only the division of KPI into
energy performance and
comfort with some
parameters might be
reusable.

It depends on
definition of INERTIA
KPIs

Units

e Units for
measuremed and

Adapt4EE units model is well
reusable

Specific INERTIA units
needed to express
DER capacity and
flexibility.
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computed data values

WSN and equipment Sensor type definition with its | Taxonomy of devices
devices: location

e taxonomy and
description of devices

e association of devices
to the contextual
information, such as
location

3.1.1 Conclusion

The re-usable parts of Adpat4EE CIM are models for Occupancy, Units, Events,
BIM and probably parts of KPIs, weather model and profiles of Equipment, HVAC
and Lighting. While the models covering Business aspects, Aggregator Hub
topology, Prosumer profile, DER (generators and storage systems) and Flexibility
Capacity as well as DR signal and strategies are missing in the Adapt4EE CIM.

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the parts that were re-used from the Adapt4EE CIM were
the XSD specifications of Units, and partly BIM model including Space model and
Sensor model. No Adapt4EE KPI definition was reused as INERTIA KPIs contains
many different aspects.

3.2 Mirabel project

Mirabel is FP7 project with main goal to develop an approach on a conceptual and
an infrastructural level that allows energy distribution companies to balance the
available supply of renewable energy sources and the current demand in ad-hoc
fashion. Many Renewable Energy Sources (RES, e.g., windmills, solar panels)
pose the challenge that production is dependent on external factors (wind speed
and direction, amount of sunlight, etc.). Hence, such available power is rather
difficult for energy distributors to efficiently include into their daily schedules.
Mirabel aims to develop concept of micro-requests with time shifts to handle the
demand and supply of energy on a household level. Further, it defines methods to
predict the energy supply and demand in the small (i.e., for households) and in
the large and to update predictions over time. The Mirabel system will aggregate
(and disaggregate) the micro-requests on a regional level and will use a
scheduling approach for energy production and consumption based on aggregated
requests.

The following modules comprise in the Mirabel system:

e FlexOffers: Allow Prosumers to fully automatically indicate their energy
flexibility to their BRP.
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Aggregation: Groups thousands of similar FlexOffers to manage the large
amount of data in a distributed hierachical Energy Data Management
System.

Forecasting: Is used to predict demand and supply of renewable energies
for the upcoming hours and days.

Scheduling: Computes to optimal plan to dispatch flexible energy demand

and supply to minimize costs for the BRP.

¢ Negotiation:

Finds the optimal

price in real-time that maximize the

financial benefit for the customer and the profit for the BRP.

The system uses Mirabel Common Data Model - CDM. CDM provides data models
in the form of UML class diagrams. CDM enables to interpret data within the
Mirabel system. CDM is described in the Mirabel deliverable D2.3 [5].

The following table presents differences and possible synergies between INERTIA
CIM and Mirabel Common Data Model.

Table 4: Differences and possible synergies between INERTIA CIM and Mirabel

CDM

Inertia CIM elements

Synergies

(Mirabel Re-usable information
models)

Differences

(absent in Mirabel
information models)

DERs and their
aggregation model

e Generators
e Storages

° Loads

Some characteristics of:
e Fixed energy profile
e FlexEnergySchedule class

e Durations (min, max) and
dependencies (for DER):

e EnergyConstraintProfile class

No DER concept
introduced in the
model

No division of DER
into Generators,
Storages, Loads and
no operational
properties of these
DERs.

Aggregator Hubs basic
topology

Place

e MeteringPoint class

Basic topology

Units

e Units for
measuremed and
computed data
values

IEC CIM derived classes:
e ActivePower
e UnitSymbo

e UnitMultiplier

Occupancy related
units

Business related

Classes for negotiating flexibility
in energy supply and demand
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e Flexibility e FlexEnergy

e Capacity e EnergyConstraintProfile

e Money with e TariffConstraintProfile
currency

e FlexEnergyState

e MeteringPoint

Offers on a Marketplace and its
acceptance is modelled in these
classes:

e FlexOffer class

e FlexOfferAcceptance class

Class that associates FlexOffer
with each level of flexibility -
FlexOfferAssignment

IEC CIM derived classes:

e Money, Currency

3.2.1 Conclusion

Some Mirabel data models have potential to be re-used in INERTIA CIM Business
models, models of DER and models of Units. Most of the INERTIA CIM models
can be not inspired by Mirabel CDM (Occupancy, User profile, Events, Building,
KPIs, GRID topology, Weather).

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: Even though the INERTIA project partner
dealing with model of Flexibility was aware of the Mirabel data model of flexibility,
the model did not influence the data model design since the approach there is
different in some ways.

3.3 FIEMSER project

FIEMSER project focuses on “Use less energy” and “Make more energy locally”
and it also provides the necessary conditions and platform for future
developments to sell surplus energy.
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The main objective of this project is the development of an innovative energy
management system for existing and new residential buildings, which pursues the
increase of the efficiency of the energy used and the reduction of the global
energy demand of the building, but without penalizing the comfort levels of the
users. To the achievement of this goal, it will follow two main strategies:

e Minimizing the energy demand from external resources, through the
reduction of the energy consumption in the building and the correct
management of local generation (heat and electricity) and energy storage
equipment to satisfy the energy demand of the building, and even provide
the capability to export energy to the utilities when needed.

e Interaction with the building user, in such a way as to increase the
consciousness of the consumer of his energy consumption and CO2
emissions, providing hints to make punctual changes in his behaviour
without major disruptions of his comfort conditions.

FIEMSER project introduces the Data Model formalized in UML diagrams and
describing the object/relational mappings between the data components, which
are persisted using the frameworks, such as Hibernate. Following the definition of
use cases and data to be exchanged between system parts to perform the
FEIMSER processes, the 8 main data categories were identified:

Environmental and contextual data

¢ WSN-related data

e User preferences

e Resources scheduling data

e Advices

e Energy performance indicators

e Energy-focused BIM (Building Information Model)

e User Access Rights

The following table presents differences and possible synergies between INERTIA
CIM and FIEMSER Common Data Model.

Table 5: Differences and possible synergies between INERTIA CIM and FIEMSER

CDM

Inertia CIM elements Synergies Differences

(FIEMSER Re-usable (absent in FIEMSER

information models) information models)
DERs and their Energy-focused BIM:
aggregation model

e models of loads,
e Generators generators and storages
associated with the parts of
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e Storages

the building.

e Loads Models of operation mode and
losses.
Building Energy-focused BIM: Relations with the

e Spaces and
connection between
them (building
topology)

e space organization

e building partitions, as an
extension to gbXML
standard.

Hub topology.

Occupancy flow and
prediction

e Occupancy models
with schedules

e Flow model

Resource scheduling:

e description of resource
planning for the parts of
the building associated also
with user preferences,

e estimation of temperature
evolution and,

e schedule of device usage.

The occupancy
related information.

Occupant and procurer
profiles (static data)

e Occupant
preferences

User preferences:

e usage profile,

e definition of scenes,
including comfort set-

points and

e use of appliances, control
rules and energy strategy

Events and RAW

e Occupancy
changes/unexpected
occupancy

e Occupant movement

e DER related events

e Environment/weath
er

WSN-related data:

e data collected from sensors
- logs of control orders
sent to devices

Events except the
data collected from
devices.

Environment/weather

e Typical weather
conditions

Environmental and contextual
model:

e location, climate zone,
shadowing, building
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orientation, weather
forecast

Key Performance Energy performance
Indicators (KPIs) (static | indicators:

and dynamic data)
e usage of devices,
e KPI Etalons
e consumption or generation

e KPI obtained from of the building partitions
simulations (energy
performance, e overal building
comfort) performance.
Business related Environmental and contextual
model:

e Documents,
agreements, Price e energy prices associated
with the building partitions

e Flexibility
e Capacity
WSN and equipment WSN-related data:
devices:
e sensors and actuators
e taxonomy and (locations, charactereistics)
description of
devices

e association of
devices to the
contextual
information, such as
location

3.3.1 Conclusion

There is reasonable overlap between the INERTIA and FIEMSER data model,
mostly in the areas of models for: DERs, building description, models of
devices/equipment, device events, user profiles and forecast information.
However, FIEMSER data model is dedicated for saving the energy in the building
and has no relation to the any Aggregation elemnent. The building occupancy
information is also not covered.

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: FIEMSER data models did not influence
the INERTIA CIM since the FIEMSER approach was not focused on occupancy
information.
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3.4 Fenix project

The objective of Fenix project is to enable DER making the EU electricity supply
system cost efficient, secure and sustainable through aggregation of DERs into
Large Scale Virtual Power Plant (LSVPP).

The Fenix system defines Virtual power plant concept (VPP) and Technical Virtual
power plant concept (TVPP) that are designed to achieve project objective. VPP
has the capability to flexibly aggregate attributes from a multitude of distributed
energy resources (DER) by use of FENIX remote control intelligence. DER
comprises renewable power plants, CHP plants, flexible loads and electricity
storage devices, connected to distribution networks. DER attributes may
encompass commercial inputs, products and/or services or relevant information
for network management. DER inputs, products and services may relate to
wholesale markets for energy commodities, ancillary network services and, when
applicable, valuable market stimulation benefits and electricity generation
attributes. The control centre functionalities are defined of an entity aggregating
DER-associated products and services for creation of additional commercial value,
using intelligence for remote control of flexible DER [6]. Technical virtual power
plant (TVPP) creates a single operating profile from a composite of the
parameters characterizing each DER. Thus it enables GRID operators to operate
aggregated DERs as one Power Plant. Namely, TVPP Services and functions
enable local systemm management for Distribution System Operator (DSO) and
providing Transmission System Operator (TSO) system balancing and ancillary
services. Commercial VPP (CVPP) defines also contract models to regulate the
inter-relationships between TSO, DSO, VPP and DER operators.

The FENIX system addressed following ancillary services:

e Active power / frequency control

e Reactive power / voltage control

e Congestion management

e Reduction of power losses

e Improvement of power quality

e Black start / islanded operation (grid-forming)
There are following models of DER defined:

e Wind turbine generator (WTG) systems,

¢ Photovoltaic (PV) systems,

e Hydroelectric power (Hydro) stations,

e Combined cooling, heating and power (CCHP) systems,

e Storage systems
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Fenix

BOX (FB) provides proxies for metering, communications and data management
capable to provide information to the aggregation. The overview of FENIX system

architecture is on Figure 2.
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Figure 2: Overview of FENIX architecture

Note that there were no reports describing common data structures in FENIX.
Therefore we are reflecting possible synergies only (it is not possible to know
about the differences since no complete information was analysed) with main
concepts mentioned and explained in the publically available Fenix documents
[6]1, [7] and [8]. The possible synergies are following.

Table 6: Possible synergies between INERTIA CIM and FENIX concepts

Inertia CIM elements

Synergies

(Fenix Re-usable information
models/concepts)

DERs and their aggregation model
e Generators
e Storages

° Loads

Concept of VPP, TVPP:

DER comprises renewable power
plants, CHP plants, flexible loads

and electricity storage devices,
connected to distribution

networks.

DER operator: baseline business

model

Aggregator Hub

DER attributes may encompass
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Basic topology information for network management.
Business related Concept of Commercial VPP
e Flexibility e Commercial aggregator: baseline

business model

e Capacity

e CVPP: FENIX business model

e Price and currency

e DER attributes may encompass
commercial inputs, products
and/or services or relevant
information for network
management.

TSO baseline business model
DSO baseline business model
DER operator: FENIX business model

Fenix contractual structure

3.4.1 Conclusion

The problem to describe possibly re-usable information elements defined in Fenix
is fact, that reports describing data structures in details are not publically
available at project web page. Therefore we were limited in reflection of Fenix
concepts. The concepts of VPP TVPP and CVPP together with the Fenix business
models have potential to be reused in the INERTIA CIM.

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: Fenix concepts did not influence the
INERTIA CIM. Instead of using concepts derived from Fenix VPP the flexibility of
Aggregator Hubs are defined.

3.5 BeyWatch project

Among others, the following objectives were stated for BeyWatch project:

Study and specify the energy consumption and power demand models

Design and develop the BeyWatch "Agent" platform. This will be an HGi based,
sophisticated, yet low-cost monitoring/remote-control platform, integrating both
an intelligent electricity metering device, a remote-managed appliances/white-
goods controller and a communication module

Design and implement the BeyWatch "Supervisor" system. This will be an open

and distributed system/platform for the management and control of energy
consumption and power demand at a local/square or urban geographical level.
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Study, analyse, evaluate and validate the results, as well as the conduction of
case studies and business models for the wider adoption of the platform and the
proposed services

Inertia project will spent effort for constructing power demand models for
monitoring and remote control platform integrating metering sensor data and
remote-management of appliances, management system for consumption and
power demand at a local/square or urban geographical level as well as for
analysing, defining and evaluating of business models.

BeyWatch's solution to this problem is based on:

e minimizing white goods' and consumer electronic devices' energy

consumption
e balancing energy distribution

The D2.2 “End-to-end Platform Specification” [17] provides Quick Reference to
the information models. D2.2 defines End-To-End Platform specification. D4.3
describes Middleware adaptation & user preferences profiling mechanism. Due to
lack of description of all information models using UML modelling approaches, we
were not able to investigate all information elements defined by BeyWatch
projects. Therefore we are reflecting only Synergies with information models
found in BeyWatch documents in the following.

Table 7: Possible synergies between INERTIA CIM and BeyWatch
models

Inertia CIM elements Synergies

(BeyWatch Re-usable information
models/concepts)

DERs and their aggregation model
e Generators
e Storages

e Loads

State models of:

e Washing Machine, Dishwasher,
Refrigerator, Electricity Meter

BeyWatch Devices Common APIs
PV generators and micro Wind

generators mathematical models
parameters

Events and RAW

e Occupancy changes/unexpected
occupancy

e Occupant movement

e DER related events

Device management and event API
specification
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e Environment/weather

Aggregator Hub BeyWatch Supervisor Specifications

Basic topology

Business related BeyWatch Supervisor Specifications
e Flexibility
e Capacity

e Price and currency

3.5.1 Conclusion

The problem to describe possibly re-usable information elements defined in
BeyWatch is lack of description of all information models using standard
modelling approaches (e.g. UML class diagrams). Therefore we were limited in
reflection of BeyWatch informations models. The static models of appliances
BeyWatch supervisor specification and Device management and event API
specification have potential to be reused in the INERTIA CIM.

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: Even though the INERTIA project partner
dealing with model of Operations of devices was aware of the BeyWatch data
model of states of devices, the model did not influence the data model design
since the approach there is different in some ways.
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4. Industrial standards analysis

This section presents two industry standards. These standards were analysed
before the requirements from INERTIA components were specified (i.e. during
phase 1 according to adopted methodology). Two standards were chosen in
cooperation with project consortium and analysed during this period. The first
chosen standard is known as Common Information Model (CIM) for electricity -
IEC 61970-301 and IEC 61968. The second chosen standard is known as
Substation configuration language (SSL) - IEC 61850. In case of SSL standard
the part for Distributed Energy Resources was analysed - IEC 61850-7-420.

4.1 CIM in electricity

While CIM in computing is open standard that defines how managed elements in
an IT environment are represented as a common set of objects and relationships
between them, CIM in electricity represent common set of objects and
relationships between them for the IT environment of the electric power industry.
The CIM in electricity is defined by International Electrotechnical Commission
(IEC). It aims to allow application software to exchange information about the
configuration and status of an electrical network. The definition of this CIM is
maintained as a UML model (UML model is not suitable for INERTIA CIM see the
Gaps and threats at the end of this section). The UML model (of IEC CIM) defines
a common vocabulary and basic ontology for aspects of the electric power
industry. The central package within the CIM is the Wires model. The Wires model
describes the basic components used to transport electricity. Core packages of
the CIM are defined in IEC 61970-301. They focus on the needs of applications
for electricity transmission including energy management system, SCADA,
planning and optimization. The IEC 61970-501 and 61970-452 standards define
an XML format for network model exchanges using RDF. The IEC 61968 series of
standards extend the CIM to meet the needs of electrical distribution, where
related applications include: Distribution management system, outage
management system, planning, metering, work management, geographic
information system, asset management, customer information systems and
enterprise resource planning.

4.1.1 1IEC61970-301

Standard IEC 61970-301 covers the core package of the CIM. The following part
describes CIM defined in IEC 61970-301 that is of potential interest for INERTIA
CIM. For more information about IEC 61970-301 please see INERTIA internal
SoTA document.

The class dependencies in the CIM general package indicate that the central
classes are Wires, Core and Resource (most of the classes are related to them).

Domain package
The domain package defines data types that are used in other packages. It
contains data types for the relevant units in the domain of electricity power (e.g.

for measurements, costs, time etc.).

The model of Units has overlap with Units for measurements used in INERTIA
CIM.

Core package
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The Core package models core of Power System Resource. For that it specifies
relations among equipment with their connectivity, geographical regions, region’s
substations and voltage levels and schedules (irregular and regular). The overlap
with the INERTIA CIM is limited, since equipment (DER) modelled on the lowest
level is connected with building space while aggregated DER can be described by
the location in terms of region and/or Grid topology. The NonConformLoads
entities might correspond to the representation of the Local Hubs of Inertia.

In addition if there is need to model specific location information according to
some coordinate system the classes to use are Location. PositionPoint and
CoordinateSystem that are associated to any PowerSystemResource might be an
interesting source.

The Production

The Generation (Production) package connects schedules, wires, costs curves
with classes for various generators (hydro, thermal, wind, nuclear). The
information about generators are further specified by UML models (defining e.g.
fuel, emission curves etc.).

LoadModel package

The LoadModel package relates energy and load areas, their sub-areas and group
of loads with schedules.

The inspiration source for the INERTIA CIM is how schedules and Load areas/sub-
areas are connected.

ControlArea package

The ControlArea package models information about power system resources,
generation units and measurements.

The information models for generation units and measurements can be inspiriting
source for the INERTIA CIM.

CIM tool
CIM UML model exists as an Enterprise Architect project file. The experience has
shown that exchanges between different UML tools are not perfect [9]. There is
specific tool for processing the CIM UML file called CIMTool [10]. CIMTool is an
open source tool that supports the Common Information Model (CIM) standards
used in the electric power industry. It is potentially useful for other semantic
applications too.
CIMTool supports following functions [10]

¢ read and merge CIM and local UML models in XMI form

e browse models and check inconsistencies

e generate equivalent OWL ontologies

e create and edit profiles

e generate XML schemas, OWL and RDFS ontologies for profiles
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e validate instances against profiles (including very large CIM/XML
instances)

4.1.2 1IEC 61968

IEC 61968 is CIM extension for Distribution management domain (also called
DCIM). The Distribution management domain covers all aspects of management
of utility electrical distribution networks. A distribution utility will have some or all
of the responsibility for monitoring and control of equipment for power delivery,
management processes to ensure system reliability, voltage management,
demand-side management, outage management, work management, automated
mapping and facilities management [11].

IEC61970

E + IEC61970CIMVersion

+ Informative
£ . Domain IEC61968

|+ Core ’g + IEC61968CIMVersion
+ OperationalLimits i

+ Topology
+ Wires

+ Common

+ WiresExt

+ Assets

+ Generation

+ LoadModel
+ Outage

1+ Protection

+ AssetModels
+ Work
+ Customers
+ Metering

+ Equivalents + LoadControl
- + Meas
|+ scapa
" | + ControlArea

+ PaymentMetering
+ Informative

+ Contingency
+ StateVariables

IEC 1547/10

Figure 3: Packages defined in IEC 61970 and IEC 61968 [12]

There are 14 parts of IEC 61968 (many are still under development [13]). Some
parts are further divided into specific sub-parts. Part of the standard IEC 61968-
11 specifies the CIM Extensions for Distribution.

4.1.2.1 IEC 61968-11

IEC 61968-11 is published IEC standard that covers CIM for Distribution. It is also
known as DCIM. The main extension added by IEC 61968-11 are related to Asset
Management, Customer Management, Meter Data and Work force Management

DCIM exists as Enterprise Architect file and can be also processed by CIMTool (for
more info about CIMTool see [10]). The following part describes packages and
classes DCIM defined in IEC 61968-11 that are of potential interest (can serve as
inspiration source) for INERTIA CIM. For more information about IEC 61968-11
please see see INERTIA internal SOoTA document.

DCIM load model

The DCIM load model is defined using LoadResponseCharacteristic class,
EnergyConsumer class (subclass of CIM Equipment class). EnergyConsumer can
be associated with meter through ServiceDeliveryPoint. This model covers single-
phase load. For three-phase model the single-phase model is connected (through
CIM Terminal class) to the ConnectivityNode.
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DCIM location

DCIM provides class Location. The DCIM Location class can be used in relation
with resource and asset (from IEC CIM).

Payment metering package

Payment metering package provided by DCIM defines classes that enable
payment metering system to exchange data about financial transactions between
customer and service provider. The core class specifying most of such information
is Transaction. It is further specified by e.g. CustomerAccount class and
PricingStructure class. The package also defines classes for DCIM auxiliary
agreement model.

Common package

DCIM Common Package contains the classes that support distribution
management in general. The IdentifiedObject class is the most abstract one and it
has subclasses such as Document, Location, Organisation, TimePoint,
ActivityRecord. It contains also class UserAttributes.

Customers package

DCIM package Customers contains the core information classes that support
customer billing applications. The classes Customer (subclass of Organisation
class) and CustomerAgreement (subclass Document) are related into classes
about Tariff, ServiceCategory and ServiceLocation. The enumerator for
CustomerKind is defined (defining e.g. windMaschine, commertiallndustrial etc.)

Metering package

DCIM package Metering introduces classes that are needed for enterprise
integration and of metering systems and other enterprise systems. The main
class introduced here is MeterAsset. It is related to classes MeasurementValue,
Location, EndDeviceEvent and others DCIM and CIM classes.

LoadControl package

DCIM package LoadControl is extention of Metering package and contains the
information classes that support specialised applications such as demand-side
management using load control equipment. These classes are generally related
with point where service is delivered to the customer.

PaymentMetering package
DCIM package PaymentMetering is extention of Metering package and contains
the information classes that support specialised application such as payment

metering. These classes are generally associated with the collection and control of
revenue from the customer for a delivered service.

4.1.3 Conclusion
Opportunities

As concluded in SoTA, the overall IEC CIM UML model is complex. It covers the
whole domain of power systems in details. For the INERTIA CIM, the reusability of
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the whole package of norms defining CIM for power systems is low. The
promising approach for INERTIA might be use CIM as a starting point, using
namespaces to maintain traceability and concentrate mostly on parts IEC 61970-
301 and IEC 61968-11.

We might focus on the model of Meter and Units used in the electrical power
industry, Production/Generation model (including information object models for
specific generators, schedules as well as emission curves etc.), Control
area/region model, Energy consumer, Load model, Documents and Contract
model and possibly on Equipment model.

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: however we were aware of IEC CIM its
classes does not influence the INERTIA CIM specification.

Gaps and threats

CIM is not well suited for the INERTIA project. The aim of CIM is to standardize
the information model at the level of the Transmission Operator or Distribution
Operator enterprise applications but it is not intended for the real time monitoring
and control of devices which is the scope of INERTIA.

The INERTIA CIM will cover some aspects that are out of the scope of the IEC
CIM. The IEC CIM does not specify capacities and flexibilities of DER (in INERTIA
DER model loads are considered as well) and it does not cover the term
prosumer. The occupancy prediction and flow model as well as user profile
associating user preferences with DERs is also out of the scope of the IEC CIM.

There is threat when trying to fully integrate INERTIA CIM with CIM for electric
power industry. The threat comes from the fact that CIM for electric power
industry is very complex, since it contains a lot of classes their attributes and
relationship between classes. Thus, the integration of information models can be
time consuming task and it can significantly slow down project research activities
or focus these activities on researching aspects of CIM for electric power industry.
UML models are not suitable representation for INERTIA CIM, since partners
agreed to use XML data for exchanging data between components. XSD schemas
proofed to be the appropriate basis for definition of data types for XML. The XSD
schemas can be straightforwardly used by all component developers to be able to
correctly manipulate with data defined in INERTIA CIM (see also Step 6 Proposal
of Common Information Model of adopted methodology in Section 2).

4.2 IEC 61850-7-420

IEC 61850-7-420 is based on the conceptual class model introduced in IEC 61850
series of norms. The following describes IEC 61850 Conceptual class model:

SERVER - represents the external visible behaviour of a device. All other ACSI
models are part of the server.

Any server has two roles: to communicate with a client (most service models in

IEC 61850 provide communication with client devices) and to send information to
peer devices (for example, for sampled values)
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LOGICAL-DEVICE (LD)/Intelligent Electric Device (IED) - contains the
information produced and consumed by a group of domain-specific application
functions; functions are defined as LOGICAL-NODEs.

LOGICAL-NODE (LN) - contains the information produced and consumed by a
domain-specific application function, for example, overvoltage protection or
circuit-breaker.

DATA - provide means to specify typed information, for example, position of a
switch with quality information and timestamp, contained in LOGICAL-NODEs.

The following logical nodes comprise the base for IEC 61850-7-420. The meaning
of the Logical nodes is described in the fig. 5.

e DER unit Controllers

o comprise the LD/IED for DER control

o e.g. DRCT, DRCS, DRCC and FSEQ (see fig. for)
e Internal Parameters

o internal status of the DG

o e.g. DCIP; DFCL, DSTK, DFPM; DPVM, DPVA, DPVC, DTRC; DCHC,
DCTS, DCHB

e Grid Connection Units
o structure of (micro)grid
o CSWI and XCBR are required for every DG connection

o XFUS model a fuse and it can be likened to a circuit breaker for one-
time use

o converters: ZRCT and ZINV

o XSWI or CSWI feed the output to the converter
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IEC 61850-7-420 template DER system
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Figure 4: IEC 61850-7-420 template of DER system providing template
configuration of operable system with DGs and storage system based on IEC
61850 (source [14])

The part 7-420 also provides DER system configuration for specific DGs (e.g. for
PV generator, Wind turbines).

IEC CIM versus Substation Configuration Language

IEC CIM and Substation Configuration Language (SCL - norm IEC61850) are
developed in parallel under different working groups of IEC TC 57. Both have the
ability to exchange model and configuration information between different
equipment or tools and use XML for storage, there are lot of differences between
both the standards.

Differences between IEC CIM and SCL [15] and INERTIA CIM:

e IEC CIM is based on UML (inheritance).
SCL representation is sequential or hierarchical
INERTIA CIM is based on signatures of interfaces, XSD schemas, DB
schemas and Semantic models.

e IEC CIM approach gives emphasis on the equipment inheritance and its
interconnection SCL starts from a functional point of view
INERTIA CIM gives emphasis on flexibility model, occupancy and flow
models containing structure of Local Hub, devices with energy profiles and
occupant profile comprisinsing comfort and operational characteristics
(description of relaiton with DERs/devices)
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e IEC CIM is broadly applied to enterprise integration (EMS, DMS, Planning,
Energy Markets and Metering)
SCL is limited to exchange of data within substation equipment and tools
INERTIA CIM is defines interaction with data storage service of the IAM for
the INERTIA components
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Figure 5: IEC 61850 Models and the Common Information (CIM) Model (source
[14])

4.2.1 Conclusion

IEC 61850 defines Substation Configuration Language that enables to operate
(monitor and control) sub-station. The sub-station corresponds to server in the
norm. The server enables to operate devices in the sub-station. The devices are
modelled from function point of view and this construct of device is called Logical
Devices (called also Intelligent Electrical Devices) from predefined elementary
devices called Logical Nodes. The norm defines data classes for a lot of Logical
Nodes. Part 7-420 defines data classes for DERs (e.g. DGs, storage systems). The
part 7-420 also provides Template DER system which depicts typical configuration
of LNs for operable DER system based on LNs defined in this part of the norm and
LNs from part 7-4 of the norm. The part 7-420 also provides DER system
configuration for specific DGs (e.g. for PV generator, Wind turbines). These
system configurations can be operated (monitored and controlled) by the GRID
operator. They enable to hide complexity of DGs and storage systems under one
element (Logical Device). Thus, they easy the operation of complex industry DGs
and storage systems that are designed to feed the GRID with the electric power
and thus implement interfaces based on IEC 61850. The part 7-420 does not
consider Loads.
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Since the INERTIA system will enable to monitor operation of DER that is based
on the occupancy prediction and flow in the building. The information on
prediction of (near real-time) electric power consumption is derived by processing
(interpretation and aggregation) of DER data and occupancy prediction and flow
data. The INERTIA system will present this information (prediction) to operators
(facility and grid). The operators will be able to use this information for the
appropriate action based on the situational context (e.g. status of GRID, price of
electricity in the GRID, status of DGs and local storage system etc.). The INERTIA
system will enable operator to do controlling actions. The local DGs and Storage
Systems used in the INERTIA pilot applications are modelled under DERs in
INERTIA will not necessary implement interfaces defined in IEC 61850 family of
norms. Thus the definition of the LDs, LNs and their data attributes can not be
reused in the INERTIA information models (there are not devices supporting it).
However, the attributes describing information objects for DGs and storage
systems (LNs specification) in the part 7-420 can be reusable (i.e. can serve as
an inspiration source for INERTIA DER modelling task T2.2).

Note, in time when INERTIA task T2.1 is finishing and a current version of
INERTIA CIM is ready the conclusion is: however we were aware of IEC 61850-7-
420 and the profiles of some overlapping LNs it did not influence the INERTIA CIM
specification.
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5. Analysis of requirements to INERTIA CIM

The analysis of requirement to INERTIA CIM is provided in this section. As
described in the methodology adopted (step 2, 3, 4 and 5 of phase 2 - see
section 2), the requirements were collected in form of INERTIA component’s
interface specifications. These specifications consist of interface name that
incorporate whether it is importing or exporting one and specification of INERTIA
specific data types used in these interfaces. It is based on the template form that
can be found in the Methodology. Such specification were then analysed from the
perspective of CIM. Thus it was aimed at definition of IAM interfaces reflecting
component interfaces needs and INERTIA specific Data types.

There are some exceptions to this methodology:

e The requirements of component for KPI calculation and DER calculation on
IAM and CIM will be fully analysed in the forthcoming INERTIA reports
D2.3.2 and D2.4.2 respectively. However, the initial analysis of
requirements based on current reports D2.3.1 and D2.4.1 is presented
here (but does not follow the methodology described above).

e The requirements of User Profiling component, INERTIA Ambient User
Interface and INERTIA Aggregator Analytics were provided with pleny
insight information into the model used so this information is also
presented here.

e The requirements of Occupancy prediction and flow component have
influence on the BIM model. The requirements on BIM model were defined
by partner responsible for Occupancy prediction and flow component. The
requirements were analysed aiming at proposal of hierarchy of BIM
concepts and attributes needed. The INERTIA specific data types are
defined in the INERTIA report D2.2, therefore, to avoid duplicity, there is
link to concrete data type specification in form of table number (used in
D2.2) presented here.

e The LinkSmart event type specification was provided in a textual form.
This form is used here.

In most cases the mirror interfaces of IAM to the component interfaces are
expected and these IAM interfaces are first part of INERTIA CIM. The component
specific data types will be specified as XSD schemas. These XSD schemas are
second part of INERTIA CIM. Since IAM will provide repository services the
database schemas are third part of the CIM. The forth part of CIM are semantic
models that enable to put together data from heterogeneous sources, enrich
dynamic data with static context etc. Semantic models will be fully defined in
INERTIA report D3.2, nevertheless the analyses and proposal of CIM in this report
is reflecting some of their aspects as well as needs of date stored in the DB tables
to be annotated to these semantic models.

Since the architecture of the INERTIA framework is divided into the Local Control
Hub and Aggregator Control Hub and components of these two frameworks serve
different purposes the IAM is defined for both Local Hub and Aggregator
frameworks. As there are Local Control Hub IAM and Aggregator Control Hub IAM
the definition of CIM is analysed and specified for these two components
separately. Thus this section is split into Local Control Hub CIM and Aggregator
Control Hub CIM.
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5.1 Local Control Hub CIM

The Local Control Hub CIM (referred as LH CIM or by CIM in the following) serves
as a commonly shared vocabulary by to Local Control Hub INERTIA framework
components. This commonly shared vocabulary of LH CIM contains Local Hub IAM
interfaces serving for Local Control Hub components and INERTIA specific data
types used in these interfaces in form of XSD schemas. At last LH CIM defines DB
schemas of tables and relevant annotations to semantic models for storing the
data coming from these components and retrieving and serializing data that are
requested from LH IAM by these components.

To be able to identify the LH CIM elements, the requirements to LH IAM (serving
as a repository service) form the LH components were collected in the predefined
template form (see Annex 1). These requirements specify the LH component
interfaces and the INERTIA specific data types. The collected requirements in this
format were then analysed from the perspectives of LH CIM elements (interfaces,
XSD schemas, DB table schemas, Semantic models).

The requirements from LH components on LH IAM and their analysis from the
perspective of LH CIM elements is in the following.

5.1.1 LinkSmart requirements

Based on D1.3 LinkSmart will be supported by device discovery mechanisms
responsible for retrieving the related service interfaces for physical devices
including discovery of semantic devices by providing the relevant semantic device
aggregation according to the real presence of physical devices. IAM will support
this process by providing required context information (see INERTIA deliverable
D3.1). Based on D3.1 requirements on IAM here is list of respective IAM
interfaces and specification of INERTIA data types used in these interfaces that
will support LinkSmart with the context information.

5.1.1.1 Data models for LinkSmart

Spatial structure data model put together location model (represented as
reference to location model) with the data about DERs.

Type name Attributes Type Description

locationModelR Location Model

String References - ID of
ef
. Area
spatialStructureTy
pe .
Space with

spaceWithDERsTy

spaceWithDER
pe

respective DERs and
other characteristics

DER data type (data view) specification for LinkSmart

Type name Attributes Type Description

spaceWithDERsType | spaceRef String Space identifier

September 2013 45 TUK



Deliverable D2.1

Dissemination Level (PU)

derIDs

Array of String

318216-INERTIA

List of DERs

spaceWithDERsType

zoneRef

String

Zone identifier

DER model is specified by the reference to the instance of DER semantic model,
reference to Location semantic model, states of DER, energy profile and relevant

IOT devices

Type name

Attributes

Type

Description

derModelType

derModelRef

String

Der model
identifier

locationRef

String

Location
identifier(e.g.
space)

derStates

Array of String

List of DER
states in a
commonly
shared
(between IAM
and Linksmart)
format
determined by
the semantic
model (see
D3.1)

energyProfile

energyProfileType

Energy profile
of the device

spaceWithDERsType

iotDevicelDs

Array of String

Listo of IDs of
IOT devices
belonging to the
semantic DER

Each device is specified by energy profile that put together states of the device
and respective energy consumption to this state.

Type nhame Attributes Type Description
derState String DER state
energyProfileType Watt (1/s)
energyNominalPower | powerType power in the
state specified
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The second role of the LinkSmart middleware is to publish the events form the
semantic devices. LinkSmart contains event manager for this purpose. All
INERTIA components can access real time events by listening LinkSmart event
manager. The role of IAM regarding the INERTIA events is to store the events
published by LinkSmart. The INERTIA framework components need these
historical events enhanced with context information (such as BIM static data, DER
static data). The storing of events in IAM will save the dynamic data in the DB
tables (e.g. values of sensor) and the entry will contain semantic annotation to
the semantic model (e.g. space in the BIM semantic model). Using this
annotation, event data can be enriched by any information form semantic model.

LinkSmart event description - requirement on linkSmartEventType

The event specification is designed for LinkSmart IoT devices and applications
with the sending and receiving of measurement data and state changes in IoT
devices as the main purpose. Not having a well defined event format has proved
to make it difficult to integrate LinkSmart applications and leverage event-driven
behavior in Linksmart IoT applications. Querying measurement data without
metadata or a common format is also quite difficult.

Metadata

“EventType” is used to the describe if the event is e.g. a state change in a
property of an IotDevice, an alarm, an action being initiated or a system message
(e.g. event manager shutting down).

“Eventld” is used to keep track of the event in the publish-subscribe system. If
not supplied, one will be assigned by the Event Manager.

“Topic” is not mandatory, the subscription event filtering in Event Managermay be
on topic or content.

“Timestamp” is mandatory. For possible future EM functionality using historical
events, this timestamp will be used. It is the time when the event was generated.

“Comment” is a human-readable description of the event and is not meant for
automated processing, but for information like "This is a test!"

The “Source” tag is mandatory, as is the “ID” attribute. This attribute should
uniquely identify the event source. This could be the LinkSmart description if this
is globally unique, or the PID, or an EPCglobal id. (In the case of LinkSmart
sensor/actuator proxies, the ID should be sufficient identification to allow the
event recipient to make actuator calls to the proxy.) The “Source” tag is open, so
any application or IoTDevice could use tags with identification that is useful in the
context of that application. There are some suggested tags, however (none of
which are mandatory):

e “Project” - to distinguish events meant to be used in a specific context
("SEEMPubS", "Cnet Office Demo", "Polito Test") sent through the same
Event Manager.

e "“Location” is used to specify physical location.
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e “ObjectID” refers to an identity specified in an ontology or similar model
(which may differ from the Source/@ID attribute).

e "ProcessID” identifies the process context of the event, a part in or step of
a process model (e.g. business, industrial, manufacturing)

Content

The “Content” contains an “Observation” that describes the changed state of an
“ObservableProperty” of the “Source”.

The Observation has a “Value” (e.g. “37.5”, “1572", “True”, “On”, “Patient X
admitted” or a complex structure in a format like XML or JSON).

The Observation has a “Timestamp”, which is the time that the Value is valid for.
It also has an “ObservationTimestamp” for the time this
measurement/observation/forecast/revision/estimate was made. For “normal”
sensors, the “ObservationTimestamp” is omitted and is assumed to be equal to
“Timestamp”. That should cover energy consumption sensors, weather forecasts
(and updates thereof), expected energy consumption forecasts as well as future
revisions of the estimated average temperature year 30000 BC.

ObservableProperty specifies which property of the event source the observation
belongs to, e.g “InternalTemperature”, “CurrentPowerConsumption”, “IsOpen”,
"PowerState”. This should be unique for a specific event source. If left out, the
source can be assumed to send events for only one property.

ObservablePropertyType is a classification of the ObservableProperty, e.g. SI base
quantities (physical quantity) such as "Temperature", "Mass", "Luminous
intensity". The purpose is to allow the recipient to understand more about the
event content without previous knowledge about the event source. It could be
just a string, e.g. "Temperature", “PowerConsumption” or a reference to a specific
model or ontology. It could also be left out altogether if the observable property
type (and perhaps also its unit and data type) is already specified in the ontology.

“Properties” is a way to allow non-application specific components to store data
about the observation.

5.1.1.2 Interfaces for LinkSmart
The IAM interface for storing events from LinkSmart

IAM Method
name
(import/export) Attributes Type Description

Data structured based
on LinkSmart Event
descritpion

linkSmartEve | linkSmartEventTy

setLinkSmartEvent
nt pe

The IAM interfaces providing information to LinkSmart
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IAM Method name
(import/export)

Attributes

Type

Description

getLocationModel

locationRef

String

Location
Reference in form
of ontology URI of
concrete location

recursive

Boolean

The switch to
decide, if the
service should
return the full
model of
embedded
locations or only
the plain
description of the
location specified
by locationRef
without
embedded
structure

return

spatialStructur
e

spatialStructureTyp
e

The hierarchic
spatial structure
including related
equipment and
the corresponding
zone obtained
from spatial
semantic model

IAM Method name
(import/export)

Attributes

Type

Description

getDevicelLocationMo
del

deviceRef

String

The ontology URI
of concrete device,
for both DER and
IOT device.

recursive

Boolean

The switch to
decide, if the
service should
return the full
model of
embedded
locations or only
the plain
description of the
location specified
by deviceRef
without embedded
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structure.

The XML structure
in predefined
format describing

spatialStructu | spatialStructureTy the hierarchic

return

re pe spatial structure
including related
equipment.
IAM Method name
(import/export) Attributes Type Description

zoneRef The
getZoneDERs zoneRef String ontology URI of
concrete zone.

The list of DERs

return dersList List of String (their IDs)
IAM Method name
(import/export) Attributes Type Description
derRef The

ontology URI of
concrete DER
device.

getDERModel derRef String

The XML structure
in predefined
format containing
return derModel derModelType the full description
of particular DER
device including all
its properties.

5.1.1.3 Impact of LinkSmart requirements on CIM

The specification of IAM exporting interfaces and respective data types used in
these interfaces (described above) is part of CIM vocabulary. All the supporting
context data for LinkSmart are obtained querying semantic models (specified
initially in D3.1 and fully in D3.2). The data type for events used in the IAM
interface serving for manipulating with LinkSmart events together with the DB
schema specification designed for storing the Linksmart Events can be found in
chapter 5. This DB schema contains also additional fields to be able to associate
data objects of other INERTIA components (such as User profiling, Occupancy
prediction and flow component) with the Event record. Some of the parameters
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describing LinkSmart Events will enable to bind data with semantic models
(Location, ObjectID).

For the event format, it is assumed that the CIM Ontologies will include models
for some key elements. The EventType is one of them, but there is aslo
Source/Location and Observation/ObservablePropertyType. Based on the values
of these properties (ObservablePropertyType can contain “TEMPERATURE”,
“"OCCUPANCY” and ObservableProperty e.g. “IndoorTemp”, “DetectedID”,
“"NoOfPersons”) the events can be distinguished into environmental (thermal,
visual), and operational and occupancy related, thus filtered based on the calling
parameters for requesting INERTIA components.

5.1.2 Occupancy prediction and flow component
requirements

The INERTIA data types are defined in the INERTIA report D2.2. To avoid
duplicity, the link is to the table number (used in D2.2) is presented in case of
INERTIA data types is used in the interface.

5.1.2.1 Data models of Occupancy prediction and flow

The Occupancy data models used in the method specified below are defined in the
INERTIA report D2.2. The reference to the specific table in the D2.2 is provided in
the definition of methods.

However, the conceptualization of Local hub and Building model was provided
separately and is described in the following.

Local Hub and BIM model

As defined by Occupancy prediction and flow component developers, to be able to
monitor human presence and movement within the building parts, the following
granularity of objects is needed:

e Facility: Referring to single Local Hub, to be handled as a unique entity by
the Aggregator e.g. CERTH premises.

e Building/Area: a Facility/L.C.H. could have different buildings. Could also
represent the term “area” mentioned above (e.g. parking area).

e Sub-Area: A group of spaces within a building directly associated with
each other (eg. the same floor within a building).

e Space: A room or explicitly defined “space” (e.g. corridor, stairs, entrance
hall etc.)

e Zone: Some spaces could be divided in different zones, in terms of HVAC
and lightning (eg. a room could have 2 separate zones of air-conditioning
or 4 different zones of lights)

Using this Local Hub and BIM model the building infrastructures description have
to be accessible. Thus, a spatial reference to position DERs, sensors (with their
orientation in space), actuators, occupatnts etc. need to be modelled.
Furthermore, there is a need to add energy-related characteristics such as
consumption of HVAC and Lighting (but also wall/window/roof/floor materials as
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they are in gbXML standard [16]) that could help DER modeling in defining
building’s thermal characteristics. Devices should be allocated to the lowest level
of above hierarchical schema as possible e.g. a light or PC should be assigned to
a zone (or a space, if no zones are available).

5.1.2.2 Interfaces for Occupancy prediction and flow

The importing and exporting interfaces of Occupancy prediction and flow (OCC),
which are intended to import data from IAM or export data to IAM (respectively),
are presented in this section. The interfaces are described by their name, by the
importing/exporting information, by the format of the information and the
component what is the destination (in case of OCC exports) or source (in case of
OCC import) of these information. Then the signature of the interface is
presented described by the interface name and parameters specified by XSD.
XSD specification of the parameters enables to clearly identify data types needed.
If the data type is specific for INERTIA the reference to the D2.2, where the type
is defined, is provided. In most of the following interface description there are
also parts providing comments and examples that clarify the interface description.
Under the description of all OCC I/O interfaces there is conclusion providing
analysis of the requirements of these interfaces on the INERTIA CIM. Note the
interfaces are associated with numbers that are referred in the conclusion for
convenient reading (importing interfaces numbers 1-10, exporting interfaces
numbers 1-6).

OCC importing interfaces descriptions
1 Import of Historical occupancy data

The signature of Occupancy prediction and flow (OCC) importing interface for
Historical occupancy data:

Method name

(import/export) Attributes Type Description
getLocationModel dateFrom dateTime | Date and time from
dateTo dateTime | Date and time to
timeStep Float Duration of the time

step

could refer to any
level of the spatial
granularity proposed,

spatiallD string from a building/area
to the lowest level of
a space or zone
Exact number of
return numberOfOccupants | List of int occupants detected

per date, time and
spatialID. The return
value will be given
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according to the
lowest spatial
granularity available
for the specified
place (e.g. per zone,
space, sub-area).

2 Import of Historical occupants location data

The signature of OCC importing interface for Historical occupant’s location data:

Method name

(import/export) Attributes Type Description
getHistoricalOccupantLocation | dateFrom dateTime | Date and time from
dateTo dateTime | Date and time to
timeStep Float Duration of the time
step
occupantID | string Identifier of occupant
SpatiallD of
occupant’s location
per date and time. It
will be given
according to the
return spatiallD string lowest spatial

granularity available
for the specified
place. See the
example below for
the structure of
requested spatiallD

3 Import of Real-Time occupancy

The signature of OCC importing interface for Real-Time occupancy data:

Method name
(import/export)

Attributes

Type

Description

getRealTimeOccupancy

spatiallD

spacelD

ID of space

return

ccupantNumber | int

Latest actual
number of
Occupants
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‘ ‘ detected.

Comments:

e Returned data could be the latest value of a table storing historical values
or could be stored at a separate table, maintaining only the latest (near
Real-Time) values - the second approach could be more efficient than
seeking in a large table.

e The return value will be given according to the lowest spatial granularity
available for the specified place (e.g. per zone, space, sub-area)

e The aggregated number of occupants per space will not be returned but
instead calculated (e.g. Spacel = space_1_zone_1 + space_1_zone_2 =
6+2 = 8).

4 Real-Time occupants location

The signature of OCC importing interface for Real-Time occupant’s location data:

Method name
(import/export) Attributes Type Description

Identifier of

getRealTimeOccupantLocation | occupantID string occupant

Latest SpatiallD of
occupant’s
location.

Comment:
Returned data
could be the latest
return SpatialID string value as stored in
the historical
values table or
could be stored at
a separate table,
maintaining only
the latest (near
Real-Time) values.

5 Spatial information of the actual location of the sensors

The signature of OCC importing interface for spatial information of the actual
location of the sensors:

Method name
(import/export) Attributes Type Description
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getSensorlLocation spatiallD string Identifier of space
SensorlD,
sensorType,
Building sensor location
return sensorLocatio | Informatio | coordinates per
n n Model/ each sensor
gbXML located within the

place specified by
spatiallD.

6 Spatial typical or dynamic scheduling

The signature of OCC

scheduling:

importing

interface for spatial

typical or dynamic

Method name
(import/export)

Attributes

Type

Description

getSpatialSchedule

spatiallD

string

Spatial identifier

dateTimeFro
m

dateTime

Date and time
from

dateTimeTo

dateTime

Date and time to

return

activeEvents

List of
event

List of active
events scheduled
for the place
specified by the
spatiallD. The
returned data per
each event will be
stateType,
startTime,
endTime and
numOfParticipants
, as defined in
table 13 of D2.2,
as well as type of
the event (typical
or dynamic) along
with the related
parameters
defined in tables
15 and 16 of D2.2.

Comments:
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e stateType and periodicity will defined by enumerations

e stateType values: presence or absence. It defines presence or absence
from the space specified by the spatiallD.

7 Import of Occupant typical or dynamic scheduling information

The signature of OCC importing interface for Occupant typical or dynamic
scheduling:

Method name

(import/export) Attributes Type Description
. . Occupant
getSpatialSchedule occupantID string identifier

Date and time

dateTimeFrom | dateTime
from

dateTimeTo dateTime Date and time to

List of active
tasks scheduled
for the specified
occupant or
group of
occupants. The
returned data
per each task
will be spatiallD,
stateType,
startTime and
return activeTasks List of task | endTime, as
defined in table
14 of D2.2, as
well as type of
the task (typical
or dynamic)
along with the
related
parameters
defined in tables
15 and 16 of
D2.2.

Comments:
e stateType and periodicity will defined by enumerations

e stateType values: presence or absence. It defines presence or absence
from the space specified by the spatiallD.
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The signature of OCC importing interface for open reference model data:

Method name
(import/export) Attributes Type Description
getOpen - - Type of
ReferenceModels typeOfBuilding BuildingType building
Type of
typeOfSpace SpaceType space
INERTIA
open
return openReferenceModels List of reference
P openRefernceModelTypes | models are
specified in
5.3 of D2.2.

9 Import of INERTIA Occupancy and Flow model

The signature of OCC importing interface for INERTIA Occupancy and Flow model

data:

Method name
(import/export)

Attributes

Type

Description

getOveralllnertia
OccupancyAndFlowModel

LCH_ID

string

Local hub
identifier

dateTimeFrom

dateTime

Date and
time from

dateTimeTo

dateTime

Date and
time to

return

occAndFlowModels

List of
OverallOccupancy
AndFlowModel

INERTIA
Occupancy
and Flow
Models
(Overall)
created
within the
specified
period.
Model
parameters
are specified
in section
5.2.1 of
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D2.2

Comments:

e LCH stands for Local Control Hub

e INERTIA model will be initialized using open reference models and typical
schedules. After initialization, it be will be updated on a regular basis
based on sensor observations. Various versions of the model will be stored
for future reference and evaluation. Each version of the model will have a
datetime stamp of its creation, so that the latest or a previous model(s)

could be asked.

10 Import of INERTIA Occupancy and Flow Model (Individual)

The signature of OCC importing interface for INERTIA Occupancy and Flow model

data:

Method name
(import/export)

Attributes

Type

Descripti
on

getindividualINERTIAOC
cupancy

AndFlowModel

LCH_ID

string

Local hub
identifier

dateTimeFro
m

dateTime

Date and
time from

dateTimeTo

dateTime

Date and
time to

return

occAndFlowM
odels

List of
IndividualOccupancyAndFl
owModel

INERTIA
Occupancy
and Flow
Models
(Individual
) created
within the
specified
period.
Model
parameter
s as
specified
in section
5.2.2 of
D2.2

Comments:
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e LCH stands for Local Control Hub

e INERTIA model will be initialized using open reference models and typical
schedules. After initialization, it be will be updated on a regular basis based on
sensor observations. Various versions of the model will be stored for future
reference and evaluation. Each version of the model will have a datetime
stamp of its creation, so that the latest or a previous model(s) could be asked.

OCC Export interfaces description
1 Export of Real-Time occupancy per space

This OCC method will export Real-Time occupancy per space, in terms of actual
number of occupants per space

The signature of OCC interface for exporting Real-Time occupancy per space
data:

Method name
(import/export) Attributes Type Description
exportRealTimeOccupancyPe dateTimeStamp dateTi Date and time stamp
rSpace me
spatiallD String Identifier of space
numberOfOccup int Number of occupants
ants in a given time
. Information whether
operationSucces | boolea .
return S n the operation was
successful or not

2 Export of Real-Time individual occupant’s location

This OCC method will export Real-Time individual occupants location, provided by
RFID or other occupant identification mechanisms (for example, provide exact
positioning of a person owning a specific RFID card)

The signature of OCC interface for exporting Real-Time individual occupant’s
location data:

Method name Descriptio
(import/export) Attributes Type n

exportRealTimeOccupantLocatio : dateTim | Date and
dateTimeStamp .
n e time stamp

occupantID String Identifier of
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occcupant

spatiallD

String

Identifier of
space

return

operationSuccess

boolean

Information
whether the
operation
was
successful
or not

3 Export of INERTIA Occupancy and Flow Model (Overall)

This OCC method will export INERTIA Occupancy and Flow Model (Overall) for
specified Local Control Hub. This model will be constantly updated (e.g. on a daily
basis or even more often) to reflect changes that may occur on building’s
occupancy behaviour (e.g. people changing working places, new people or spaces
added etc.) in order to provide input for the day-ahead supply demand operations
or for User Profiling purposes.

The signature of OCC interface for exporting Overall INERTIA Occupancy and Flow

Model data:

Method name

AndFlowModel

(import/export) Attributes Type Description
exportOveralllnertia
Occupancy dateTimeStamp dateTime Qate and
time stamp

LHC_ID

String

Identifier of
Local
Control Hub

overallOccAndFlow

OverallOccupancy
AndFlowModel

INERTIA
Occupancy
and Flow
Model
(Overall) as
specified in
section 5.2.1
of D2.2

return

operationSuccess

boolean

Information
whether the
operation
was
successful or
not
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4 Export of INERTIA Occupancy and Flow Model (Individual)

This OCC method will export INERTIA Occupancy and Flow Model (Individual) for
specified Occupant. This model will be constantly updated (e.g. on a daily basis or
even more often) to reflect changes that may occur in order to provide input for
the day-ahead supply demand operations or for User Profiling purposes.

The signature of OCC interface for exporting Individual INERTIA Occupancy and
Flow Model data:

Method name
(import/export) Attributes Type Description

exportIndividuall

InertiaOccupancy dateTimeStamp dateTime Stht:];nd time

AndFlowModel

Identifier of

occupantID String occupant

INERTIA
Occupancy and
Flow Model
(Individual) as
specified in
section 5.2.2 of
D2.2:

individualOccupancy

overallOccAndFlow AndFlowModel

Information
whether the
operation was
successful or not

return operationSuccess boolean

5 Export of Spatial Occupancy and Flow prediction export

This OCC method will export Spatial Occupancy and Flow prediction (e.g. per
building/space/zone).

The signature of OCC interface for exporting Spatial Occupancy and Flow
prediction data:

Method name
(import/export) Attributes Type Description

exportSpatialOccu

pancy spatiallD String Spatial identifier

AndFlowPrediction
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predictionDate Date Prediction date

timeFrom Time Time from

timeTo Time Time to
Occupancy
granularity

occupancyGranularity

OccupancyValue
Type

exact number of
occupants,
portion of
maximum
number of
occupants (per
sub-area, space,
zone) or
occupancy
ranges (empty,
low-occupied etc)

predictionTimeStep

Int

Prediction time
step

predictedNumberOfOc
cupant

Predicted number
of occupants,
portion or
occupancy range
(according to the
value of
occupancyGranul
arity) per
timestep and
spatiallD. The
return value will
be given
according to the
lowest spatial
granularity
available for the
specified place
(e.g. per zone,
space, sub-area).
Defined in table
19 of D2.2
(example in table
20 of D2.2).

requestDateTimestam
P

dateTime

Request datetime
stamp refers to
the request sent
to our
component
asking for the
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prediction.

Export datetime
stamp refers to
our component’s
reply to the
prediction
request.

exportDateTimestamp | dateTime

Request source is
the entity that
requested the
requestSource string prediction (e.g.
Local Agent,
Holistic Flexibility
component).

Information
whether the
operation was
successful or not

Return operationSuccess boolean

6 Export of Occupant Location and Flow prediction
This OCC method will export Occupant Location and Flow prediction.

The signature of OCC interface for exporting Occupant Location and Flow
prediction data:

Method name

(import/export) Attributes Type Description
exportOccupantLocation . Identifier of
AndFlowPrediction occupantiD String Occupant

predictionDate Date Prediction date
timeFrom Time Time from
timeTo Time Time to

Prediction time

predictionTimeStep Int step

Predicted location
(spatiallD) of
occupant per
timestep. The
return value will be
given according to
the lowest spatial

PredictedLocation string
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granularity
available for the
specified place.
Defined in table 20
of D2.2 (example
in table 22 of
D2.2).

Request datetime
stamp refers to the
dateTime | request sent to our
component asking
for the prediction.

Request
DateTimestamp

Export datetime
stamp refers to our
exportDateTimestamp | dateTime | component’s reply
to the prediction
request.

Request source is
the entity that
requested the
requestSource string prediction (e.g.
Local Agent,
Holistic Flexibility
component).

Information
whether the

Return operationSuccess boolean ;
operation was
successful or not
5.1.2.3 Impact of OCC importing and exporting interfaces
on CIM

The importing and exporting interfaces of OCC, which are intended to import data
from IAM or export data to IAM (respectively), influence the IAM interfaces and
IAM hybrid storage system. There are data types specific for INERTIA used in
these interfaces. These specific data types have to be parsed and stored by IAM
in its hybrid repository. The hybrid repository consists of SQL tables and
ontologies. The definition of these INERTIA specific data types (used in the
interfaces) together with DB schema definition and ontology structure definition
define INERTIA CIM. In general the dynamic data (i.e. data changing over time)
are stored in DB tables whereas the static data (i.e. data not changing over time)
are stored in the ontologies (as instances of ontology concepts). The data from
DB tables are annotated to the ontologies. In case the identification of relevant
aggregated items (such as sub-spaces of building, buildings belonging to one
control hub) needs to be done, then query to ontology selects it. Using the
annotations in DB tables, all relevant data from DB tables (such as historical
occupancy) are further selected.

OCC IMPORTING interfaces
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The following table provide the mapping between OCC importing interfaces
(getters) and interfaces of IAM that are intended to serve them. Thus these IAM
interfaces are first part of CIM vocabulary definition that needs to be known by
the OCC component (but also other component) to be able to use it. The names
of the IAM interfaces begin with "OCC_" and continue with whole name of OCC
interface name to be able to easier distinguish the bindings in the
implementation.

Table 8: Mapping between Occupancy Prediction and Flow interfaces (retrieval)
and IAM interfaces

Nr | OCC interface

IAM interface

1. OCC.getHistoricalOccupancy

IAM.OCC_importHistoricalOccupancy

2. OCC.getHistoricalOccupantLocatio
n

IAM.OCC_importHistoricalOccupantLoc
ation

3. OCC.getRealTimeOccupancy

IAM.OCC_importRealTimeOccupancy

4, OCC.getRealTimeOccupantLocatio
n

IAM.OCC_importRealTimeOccupantLoc
ation

5. OCC.getSensorLocation

IAM.OCC_importSensorLocation

6. OCC.getSpatialSchedule

IAM.OCC_importSpatialSchedule

7. OCC.getOccupantSchedule

IAM.OCC_importOccupantSchedule

8. OCC.getOpenReferenceModels

IAM.OCC_importOpenReferenceModels

9. OCC.getOveralllnertiaOccupancyA
ndFlowModel

IAM.OCC_importOveralllnertiaOccupan
cyAndFlowModel

10. | OCC.getIndividualINERTIAOccupa
ncyAndFlowModel

IAM.OCC_importOveralllnertiaOccupan
cyAndFlowModel

Note, in the following the names of IAM interfaces are used without part “IAM.”.
OCC_importHistoricalOccupancy and CIM

This method will filter and serialize the historical occupancy data belonging to the
space specified. First all relevant spaces of BIM ontology are identified using
provided space ID (e.g. if the ID refers to the building, all spaces belonging to
this building are considered). Then all entries of DB table that are annotated to
this spaces and fits to the other constraints provided by the method input
selected and serialized in the form specified by examples. The BIM ontology
contains the model of facilities and buildings. BIM ontology specification can be
found in D3.2. The specification of DB table is in the section 6.

OCC_importHistoricalOccupantLocation and CIM

This method will filter and serialize the historical occupant location data from DB
table using the constraints provided by the method input. The location is provided
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in at the space level (lowest level in BIM model). The specification of DB table
depends on specification of occupant movement and presence events in the
LinkSmart events.

OCC_importRealTimeOccupancy and CIM

This method will filter and serialize the near-real time occupancy data belonging
to the space specified. First all relevant spaces of BIM ontology are identified
using provided space ID (e.g. if the ID refers to the building, all spaces belonging
to this building are considered) Based on the example provided, when space is
separated into more zones these zones have to be considered in the occupancy
calculation. The entries of near real time occupancy will be saved in DB table.
These entries will contain annotation to the building spaces. Thus the occupancy
of relevant spaces inferred from space ID provided by the method input will be
selected and serialized in the form specified by examples. The BIM ontology
contains the model of facilities and buildings. BIM ontology specification can be
found in D3.2. The specification of DB table is in the section 6.

OCC_importRealTimeOccupantLocation and CIM

This method will filter and serialize the near-real time occupant location data.
Using OccupantID provided as input by the interface, the entries of near real time
occupant space will be selected from DB table. Querying BIM ontology this space
will be enhanced with BIM context information i.e. info about Zones, Sub-areas,
building, facility) and serialized into the form specified by examples. The BIM
ontology contains the model of facilities and buildings. BIM ontology specification
can be found in D3.2. The specification of DB table containing near-real time
location of occupants is in section 6

OCC_importSensorLocation CIM

This method will filter and serialize the data about sensor spatial location. Using
spatialID, provided as input by the interface, the IAM will obtain all relevant
sensors and their types querying BIM ontology and Sensor ontologies. The
specific coordinates will be most likely obtained querying sensor specific DB tables
containing further (dynamic) data about sensors (since the coordinates can easily
change in time). The BIM ontology contains the model of facilities and buildings.
The sensor ontology is part of DER ontology. BIM and DER ontology specifications
can be found in D3.2. The specification of DB table containing near real time
location of occupants is in section 6.

OCC_importSpatialSchedule and CIM

This method will filter and serialize the spatial typical or dynamic schedule for the
specified space. Thus, the schedules relevant for space ID and time period
provided by the method inputs will be selected and serialized in the form specified
by examples. The dynamic scheduling will be stored in DB table while (most
likely) the typical schedules will be stored in the BIM ontology. The BIM ontology
specification can be found in D3.2. The specification of DB table containing
dynamic scheduling is in section 6.

OCC_importOccupantSchedule and CIM

This method will filter and serialize the occupancy schedule data from ontology
using the constraints provided by the method input. The ontology
OCCUPANCY_TYPICAL_SCHEDULE contains the typical occupancy patterns for
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specific occupant roles (occulantGroupld). The ontology will be queried;
requested structures will be retrieved and serialized in the form specified below.
For ontology specification can be found in D3.2.

OCC_importOpenReferenceModels and CIM

This method will filter and serialize the open reference model data as they are
ospecified in section 5.3 of D2.2. The open reference model data will be selected
from ontology using the constraints provided by the method input (building type
and space type). The BIM ontology contains the open reference model data for
specific building type and space type (e.g. research building, IT lab). The
ontology will be queried; requested structures will be retrieved and serialized in
the form specified in section 6. Ontology specification can be found in D3.2.

OCC_importOveralllnertiaOccupancyAndFlowModel and CIM

This method will filter and serialize the Occupancy and Flow Model data as they
are specified in section 5.2.1 of D2.2. The Occupancy and Flow Model data will be
selected by querying the IAM repository using the constraints provided by the
method input (ID of local control hub and time period). The typical schedule and
open reference model that are part of the model data will be most likely stored in
the BIM ontology. Although the historical (dynamic) data (containing time
stamps) will be stored in DB table and annotated to ontology. The IAM repository
will be queried, then requested structures will be retrieved and serialized in the
form specified in section 6. The ontology specification can be found in D3.2.

OCC_importIndividualINERTIAOccupancyAndFlowModel and CIM

This method will filter and serialize the Individual Occupancy and Flow Model data
as they are specified in section 5.2.2 of D2.2. The Individual Occupancy and Flow
Model data will be selected by querying the IAM repository using the constraints
provided by the method input (Occupant and time period). The individual
occupancy and flow model will be stored in DB table and annotated to ontology
(most likely by user role). The IAM repository will be queried; requested
structures will be retrieved and serialized in the form specified in section 6. The
ontology specification can be found in D3.2.

OCC EXPORTING interfaces

The following table provides the mapping between OCC exporting interfaces and
interfaces of IAM that are intended to serve them (thus the importing IAM
interfaces serving to OCC). The naming convention is the same as for importing
OCC interfaces. There will be one extra interface provided by IAM that is relevant
for storing and updating Local Hub and BIM model.

Table 9: Mapping between Occupancy Prediction and Flow interfaces (storage)
and IAM interfaces

Nr | OCC interface IAM interface

1. OCC.exportRealTimeOccupa | IAM.OCC_exportRealTimeOccupancyPerSpac
ncyPerSpace e

2. OCC.exportRealTimeOccupa | IAM.OCC_exportRealTimeOccupantLocation
ntLocation
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3. OCC.exportOveralllnertiaOcc | IAM.OCC_exportOveralllnertiaOccupancyAn
upancyAndFlowModel dFlowModel

4, OCC.exportIndividualllnertia | IAM.OCC_exportIndividuallInertiaOccupancy
OccupancyAndFlowModel AndFlowModel

5. OCC.exportSpatialOccupanc | IAM.OCC_exportSpatialOccupancyAndFlowPr
yAndFlowPrediction ediction

6. OCC.exportOccupantLocatio | IAM.OCC_exportOccupantLocationAndFlowPr
nAndFlowPrediction ediction

7 Boolean
IAM.setLocalHubandBIMmodel(String 1D,
LocalHubandBIMmodel Ih_bim)

Note, in the following the names of IAM interfaces are used without part “IAM.".
OCC_exportRealTimeOccupancyPerSpace and CIM

This method is used to store the actual number of occupants in certain time in
concrete location. The IAM will store the data in the database DB_NAME described
below. The database column spatiallD contains the semantic annotation to the
instance in space and location ontology. The spatial object refers to the context
entity of concrete location in the application model.

OCC_exportRealTimeOccupantLocation and CIM

This method is used to store the actual location of occupants. The IAM will store
the data in the database described in section 6. The database column spatiallD
contains the semantic annotation to the instance in space and location ontology.
The spatial object refers to the context entity of concrete location in the
application model.

OCC_exportOveralllnertiaOccupancyAndFlowModel and CIM

This method is used to store the Overall INERTIA Occupancy and Flow Model data
as described in D2.2 section 5.2.1. The IAM will store the data in the database
DB_NAME described below. The database column LHC_ID contains the semantic
annotation to the instance in space and location ontology.
OCC_exportIndividuallInertiaOccupancyAndFlowModel and CIM

This method is used to store the Individual INERTIA Occupancy and Flow Model
data as described in D2.2 section 5.2.2. The IAM will store the data in the
database DB_NAME described below. The database column RolelD contains the
semantic annotation to the instance in Occupant ontology.
OCC_exportSpatialOccupancyAndFlowPrediction and CIM

This method is used to store the Spatial Occupancy and Flow prediction data as
defined in D2.2 table 19 and 20. The IAM will store the data in the database
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DB_NAME described below. The database column RoleID and spatialID contains
the semantic annotation to the instance in BIM and Occupant ontology
respectively.

OCC_exportOccupantLocationAndFlowPrediction and CIM

This method is used to store the Occupant Location and Flow prediction data as
defined in D2.2 table 20 and 22. The IAM will store the data in the database
DB_NAME described below. The database column RoleID and spatialID contains
the semantic annotation to the instance in BIM and Occupant ontology
respectively.

5.1.2.4 Impact of BIM model on INERTIA CIM

Any INERTIA comment will be requesting data related to locations/building parts
with above-described granularity from IAM. The location/building parts are
considered as static data (no updates, or rare updates are expected). To be able
to respond to the requests in terms of the INERTIA CIM, the following list of
concepts need to be modelled in the IAM ontology:

= Location, LocalHub, Facility, Building, Area, Sub-Area, Zone, Space

Following semantic relations enable to model the Location/Building parts at all
level of required granularity with regards to the INERTIA Architecture. The
Architecture consider Local control hub as an element that can be monitored and
controlled on the local level. Therefore aggregation of local DERs is needed. Thus
for the local control hubs the relations hasSubSpace (transitive relation), hasZone
will be used. The relation hasSubSpace is transitive, thus the aggregation of
instances is implicitly supported (i.e. if 1% floor hasSubSpace meeting office and
research building hasSubSpace 1% floor then research building hasSubSpace
meeting office). The semantic relation used for Global control hub to identify Local
control Hubs of required localisation preferences (i.e. set of aggregated DERs in
Thessaloniki) will be called hasSubLocation. The specification of BIM ontology can
be found in chapter 5.

The requests from INERTIA components will specify location elements by URIs
(IDs). These URIs will refer to the instances of Location instances of the
location/building part of ontology. Based on the semantic relations presented
above the inference mechanism can find all sub-spaces context to them (e.g.
devices that are part of spaces) and data connected with these sub-spaces (e.q.
data form database tables about DER consumption and occupancy in specific
buildings etc.). Note, further specification of the Location and space ontology can
be found in D3.2.

5.1.3 User Profiling Component requirements

The INERTIA User Profiling approach reflects the need to minimize or eventually
eliminate required Occupant Interaction and thus overall Occupant Disturbance
during building operations under normal everyday conditions or Demand
Response events. The occupant will not have to explicitly define specific
operational profiles, instead these will be defined by continuously monitoring user
control actions and also reactions (corrective control actions) to specific
automated control operations. The whole approach will define the preferences of
specific Users or groups of Users. The detailed analysis of the modelling approach
of the specific model is out of the scope of this document (will be provided as part
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of the Deliverable D2.2 - Tertiary Local Control Hubs consumer’s flow modelling &
profiling). In the following, the main requirements of the User Profiling
component reflecting the role of the INERTIA IAM are presented.

The high level categorization is delivered between the different types of
occupants. So the User Profiling related data model is divided in (Users_With_ID,
Groups_of_Users, Stereotypes). Based on this analysis the detailed attributes for
each type of occupant are defined.

Different types of comfort related parameters are examined within INERTIA and
thus different types of data will be handled within INERTIA IAM. A high level
review of the comfort parameters examined in INERTIA is provided:

5.1.3.1 Data models describing User Preferences

Visual comfort

The [lux] measurement value is considered as the main parameter for the
extraction of the visual preferences of the INERTIA occupants/groups of
occupants. The role of the Visual Comfort related Profiling mechanism is to

evaluate the overall preferences on different conditions and thus to define
through an implicit mechanism, the limits of the visual comfort characteristics.

= minLum: The low limit that a type of occupant (Individual Occupant,
Groups of Occupants, Stereotypes) can accept

* maxbLum: The upper limit accepted from a type of occupant
= CurrentLum: The real time measurement within the area examined.

= AverageLum: A statistic measurement as defined through the algorithmic
approach

= weighted_Dyn: A complex structure that defines the visual related
historical events, referred to the specific type of occupant.

Type nhame Attributes Type Description

maxLum Luminance | The parameter/value that
set the upper boundaries of
the visual comfort type
examined. A predefined
luminance value is
considered.

VisualUserPreferences

minLum Luminance | The parameter/value that
set the lower boundaries of
the visual comfort type
examined. A predefined
luminance value is
considered.
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CurrentLum Luminance | The parameter/value that
set the current value of the
visual comfort type
examined

AverageLum | Luminance | The parameter/value that
set the average value of the
comfort type examined. A
predefined performance
indicator is considered.

Weighted The Historical database of
: Env . o

Dynamics environmental conditions,

related to the comfort

Dynamics :
parameter examined

Thermal comfort

The Predicted Mean Vote (PMV) model stands among the most recognized
thermal comfort models. Adaptive models of thermal comfort consider occupants
as dynamically interacting with their environment, and controlling their thermal
comfort by means of clothing or window-opening and closing. Following a similar
approach, as the one already provided on the Visual Preferences model, the initial
parameters the User profiling model are expressed:

= minPMV: The low limit that a type of occupant (Individual Occupant, Groups of
Occupants, Stereotypes) can accept

= maxPMV: The upper limit accepted
* maxPMV: The upper limit accepted from a type of occupant
= CurrentPMV: The real time measurement within the area examined.

= AveragePMV: A statistic measurement as defined through the algorithmic
approach

= weighted_Dyn: A complex structure that defines the thermal related historical
events, referred to the specific type of occupant.

Type name Attributes Type Description

maxPMV PMV The parameter/value that
set the upper boundaries
of the thermal comfort
type examined. A
predefined luminance
value is considered.

ThermalUserPreferences
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minPMV

PMV

The parameter/value that
set the lower boundaries
of the thermal comfort
type examined. A
predefined luminance
value is considered.

Current

PMV

The parameter/value that
set the current value of
the thermal comfort type
examined

PMV

PMV

The parameter/value that
set the average value of
the thermal comfort type
examined..

Average

Env

Dynamics

The Historical database of
environmental conditions,
related to the thermal
comfort parameter
examined

The role of the weighed dynamics (weighted_Dyn) is to express the historical
environmental events related to a specific type of occupant. The environmental
events will be triggered by the differentiation on the environmental conditions.
The types of events are delivered as a complex structure with the specific data
fields to be expressed at the relevant Sessions.

Type name

Attributes

Type Description

EnvEvent

Envtimeseries

List of events
triggered by
environmental
conditions

EnvironmentalWeightedDynamics

Weight1l

Enum.

Weighted
factors based
on the
analysis of
historical
environmental
conditions
(user related
conditions)
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The LinkSmart middleware publish events in the format that contains type of
events. These events will be stored in IAM in form of DB table records. There will
be also DB table for recording weighed dynamics that will contain foreign key of
event record. Thus it is possible to associate these dynamic weighting with the
LinkSmart events and further retrieve them if needed.

Similarly Occupant ID and group ID can be associated with the record of
LinkSmart Event, as there are also fields for identifiers of occupants and occupant
group in the DB table for Middleware events.

Type name Attributes Type Description
Id String hh:mm:ss
Time Time
EnvironmentalEventsDynamics | Number of [PMV,
Integer
Occupants luminance]
KPIref Float

From all the data fields of the INERIA events, the main related data to be handled
by the User Profiling mechanism (set the wieghted_Dyn complex data type) are:

= Id: The Id of the Event
» time: Time period of the event
= Number of Occupants: (Only for the groups of occupants Data Model)

= Space: Space area of the event (Only for the Occupants_With_Id Data
Model)

¢ lux for visual comfort analysis
e PMV for thermal comfort analysis
=  Weightl, Weight2, etc.: express some statistical parameters related to the
specific types of historical events as extracted from the algorithmic

approach. These statistical analysis data are not referred on the whole
examination of the environmental events but reflect groups of events.

Type nhame Attributes Type Description

List of event triggered by
ControlActions ControlAction | the control actions on

. respective devices
ControlDynamics

Weighted factors based
on the analysis of
historical control actions

Weights Enum.
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(Groups of occupants

reference)
Type name Attributes Type Description

Id String The sequence number of

event
ControlActions

Time Time Time period of the event

DER_Id String The ID of the DER triggered
by a control event.

Control Act String The respective Control
Action on the actuator,
triggered by the group of
users

Number of Integer Number of Occupants on

Occupants 9 each state

Operational comfort (Only for the Occupant_with_ID/ Stereotype Data
Model)

By this term, we mention the operation of DERs that is totally independent from
the environmental conditions. This list expresses the preferences on the
operational appliances as examined within the INERTIA project. These
preferences are mainly defined through the operational status of the devices.

Refrigerator (Stereotype Users)
= Set point. The preferred temperature set-point (initial setting)
= Weighted_Dyn. A statistical analysis referred to the potential of using the
device when the occupant is in the near area
Electric Vehicles (Individual Users only)
» Set point. The average value of SoC
= Time_Out. The average value at the end of charging process.
= Weighted_Dyn. A complex structure that refers to the historical charging
processes.
Dishwasher (Stereotype Users)
= Set point. The value of operational cycle preferred.
= Time_Out. The average value at the end of operational process.
» Weighted_Dyn. A complex structure that refers to the historical operations
of the dishwasher.
Water Heater (Individual Users only)
= Set point. The average value of the operational temperature.
= Weighted_Dyn. A complex structure that refers to the historical operations
of the Water Heater.
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Th Operational comfort data types are defined in D2.2 (section 7.1.3). Other
smart devices will be defined in forthcoming deliverables mainly in the report
D2.4.2.

Based on the above mentioned analysis of the INERTIA types of Occupants and
the comfort parameters to be examined as part of the User Preferences model,
the main User Profiling Component Requirements from IAM are provided in a
structural way.

Individual Id User/ Stereotype data models details

The following diagram presents the main parts of the Individual profiling
modelling approach. The whole dataset is retrieved from the database when the
learning process is considered and also the review schema is provided in the
database when the total learning process is over. In addition this data-schema is
requested from User Profiling Component by IAM when the estimation of the
Utility Function value is needed. As this data model reflects the role of the
Individual User and the stereotype a detailed definition of the specific roles is
provided:

Individual Id User: A user with a specific ID {RFID ID}. The role of the user is
dependent on the specific devices that have been initially set through the
Interface.

Stereotype: The INERTIA Stereotypes are considered for specific areas
{kitchenette, bathroom} where the patterns of usage are common. The
environmental related events are handled by a common way, as defined in
INERTIA process, and the whole differentiation is delivered for the specific devices
in these areas {water heater, refrigerator, dishwasher, other smart appliances}.

The whole analysis is delivered for the Individuals with ID, as the stereotype role
is triggered for the specific devices as above mentioned.

The main details are considered:

= Id: The RFID_Id of the Occupant_With_ID or the ID of the Stereotype
reference {kitchenette ID, etc..}

= Role: The role of the occupant (defined by the explicit profiling mechanism
- Information Stored in IAM)

= Artefacts: A list of DERs (Unique Id) that the occupant uses (defined by
the explicit profiling mechanism - Information stored in IAM)

= Spaces: A list of spaces that the occupant uses (defined by the explicit
profiling mechanism- Information stored in IAM)

= Explicit Preferences: This is a list of preferences as defined by the explicit
mechanism. These are defined as:

= LumPref: A unique index as defined by the explicit mechanism
= PMVPref: A unique index as defined by the explicit mechanism

= OperPref: A list of preferences on different devices
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Operational Preferences are further handled by taking into account the
selection of DERs from the external UI.

Environmental Preferences: There are three main categories of
preferences as extracted from State of the Art analysis (visual, thermal,
operational).

The specific fields have been analysed in the introductory reference of the
User Profiling Component

Control actions: Is a list of historical events connected to the Individual
User.

Control Actions (Id, time, DERid). This type of information will be defined
by the INERTIA event mechanism.

Id: The id of the actuator event
time: The time of the event

DERid: This part does not refer only to the controlled DER but also to
spatial characteristics (space of DER) and to the different types of control
actions that could be potentially delivered to the specific DER (This is
actually part of the DER Modeling)

Weigthl, Weigth2, Weigth3. These represent different statistics on events
that are useful for the User profiling mechanism. They provide statistical
parameters for the control actions of the Users and are refined during a
continuous learning procedure.

Based on the mentioned data model of the Individual User, a list of
request/receive methods are defined.

5.1.3.2 Interfaces for individual occupant
The initial methods are defined in order to handle the different types of events as

examined in Middleware specs.

Method name (import/export) | Attributes Type Description
getOccupantEvents fromTime dateTime

toTime dateTime

eventTypelD | string

occupantID | String
return events Array of

Events
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Method name (import/export) Attributes Type Description
correlateEventToOccupant eventID String
occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
assignOccupantWeightToEvent weightID String
weightValue Float
eventID String
occupantID String
return operationSuccess | Boolean
Method name
(import/export) Attributes Type Description
getOccupantWeightsForEvent weightID String
eventTypelD String
occupantID String
sccuperEHeint | ey

Apart from the analysis of INERTIA events, some parameters are handled by the
User Profiling Model. The following methods define some settings related to the

visual preferences of the Occupant

with Id

Method name (import/export) Attributes Type Description
updateOccupantMinLuminance value Float

occupantID String
return operationSuccess | Boolean
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Method name (import/export) Attributes Type Description
updateOccupantMaxLuminance value Float

occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateOccupantCurrentLuminance | value Float

occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateOccupantAverageLuminance | value Float

occupantID String
return operationSuccess | Boolean

While the update of the luminance parameters are defined in a clearly distinct
way, the request of these parameters is delivered with a single method

Method name (import/export)

Attributes

Type

Description

getOccupantLuminance

occupantID String

return

luminance Luminance

The additional analysis is also delivered for the thermal related aspects as

examined.
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Method name (import/export) Attributes Type Description
updateOccupantMinPMV value Float

occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateOccupantMaxPMV value Float

occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateOccupantCurrentPMV value Float

occupantID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateOccupantAveragePMV value Float

occupantID String
return operationSuccess | Boolean

Method name (import/export) | Attributes | Type Description
getOccupantPMV occupantID | String
return pmvValue PMV
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While the previous analysis reflects the environmental related aspects, the
operation of the INERTIA devices is handled by the following methods, related to
the specific INERTIA Devices. This analysis is considered only for the devices,
assigned to a specific user (Individual User with Id).

Method name (import/export) Attributes Type Description
updateOccupantEV newValue EV

occupantID String
return operationSuccess | Boolean

Descript

Method name (import/export) Attributes Type ion
updateOccupantWaterHeater newValue Z\iaterHeat

occupantID String
return operationSuccess | Boolean

The previous approach, related to operational devices will be delivered for the
final list of the INERTIA devices. An extra set of methods should be handled
in order to manage the external preferences. As these methods will be
further examined as part of the Ambient User Interface analysis, a short
reference on these methods is provided at this part of the work:

e readUserProfile: The role of this method is to get the individual
preferences as set through the Ambient UI.

As a consequence to the Individual User analysis, the respective analysis is
delivered for the stereotypes as examined in INERTIA project.

5.1.3.3 Interfaces for Stereotypes occupant

The stereotypes events are handled when the ID of the occupants on the specific
areas {kitchenette, bathroom} is not known. Actually the whole methods
approach remains the same, while the only differentiation is delivered for the
specific operational devices, as examined in the INERTIA project {dishwasher,
water heater, refrigerators etc..}

Method name (import/export) Attributes Type Description

getStereotypesEvents fromTime dateTime
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toTime dateTime
eventTypelD string
stereotypelD String
return events Array of
Events
Method name (import/export) Attributes Type Description
correlateEventToStereotypes eventID String
stereotypelD String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
assignStereotypesWeightToEvent | weightID String
weightValue Float
eventID String
stereotypelD String
return operationSuccess | Boolean
Method name
(import/export) Attributes Type Description
getStereotypesWeightsForEvent weightID String
eventTypelD String
stereotypelD String
stereotypesWei | Array of
return ghsForEvent Float
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Apart from the analysis of INERTIA events, some parameters are handled by the
User Profiling Model. The following methods define some settings related to the
visual preferences of the Occupant with Id

Method name
(import/export) Attributes Type Description
ggdateStereotypesM|nLum|nan value Float
stereotypelD String
return operationSuccess | Boolean
Method name (import/export) Attributes Type Description
updateStereotypesMaxLuminance | value Float
stereotypelD String
return operationSuccess | Boolean
Method name
(import/export) Attributes Type Description
updateStereotypesCurrentLumi value Float
nance
stereotypelD String
return operationSuccess Boolean
Method name (import/export) Attributes Type | Description
chle:JdateStereotypesAverageLumlnan value Float
stereotypelD String
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Boolea

While the update of the luminance parameters are defined in a clearly distinct
way, the request of these parameters is delivered with a single method

Method name
(import/export) Attributes Type Description
getStereotypesLuminance stereotypelD String
return luminanceValue Luminance

The additional analysis is also delivered for the thermal related aspects as

examined.
Method name
(import/export) Attributes Type Description
updateStereotypesMinPMV value Float
stereotypelD | String
return operationSuc Boolean
cess
Method name
(import/export) Attributes Type Description
updateStereotypesMaxPMV value Float
stereotypelD | String
return operationSuc Boolean
cess
Method name
(import/export) Attributes Type Description
updateStereotypesCurrentPMV | value Float
stereotypelD String
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operationSucce

return Boolean
ss
Method name
(import/export) Attributes Type Description
updateStereotypesAveragePMV | value Float
stereotypelD String
return operationSuccess | Boolean
Method name
(import/export) Attributes Type Description

getStereotypesPMV

stereotypelD | String

return

pmvValue PMV

While the previous analysis reflects the environmental

related aspects, the

operation of the INERTIA devices is handled by the following methods, related to
the specific INERTIA Devices. This analysis is considered only for the devices,
assigned to a specific user (Individual User with Id.

Method name
(import/export)

Attributes

Type

Description

updateStereotypesWaterHeater

newValue

WaterHeat
er

stereotypelD | String

return

operationSuc
cess

Boolean

Descriptio
Method name (import/export) Attributes Type n
updateStereotypesRefrigeratorSetp )
oint newValue Refigerator
stereotypelD String
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return operationSucce Boolean
ss
Method name Descriptio
(import/export) Attributes Type n
updateStereotypesDishwasher | newValue Dishwasher
stereotypelD String

return operationSuccess | Boolean
5.1.3.4 Data models describing Group of Users
The group of Users mechanism is considered in a space with the following
conditions:

e When the Number of Occupants > 1,
e The Number of Occupants> Number of Known_Id Occupants

Then the preferences within the area are expressed as part of a grouping
mechanism. The data model for the profiling is expressed:

The main parts of the model are defined:
e Roles: Defined at an initial stage on settings parameters
e Space: The specific area examined (defined by initial settings)
e Artefacts: The list of DERs within the areas (through BIM Model)

e Preferences: The preferences of the group of occupants (Same data model
for Visual and Thermal Comfort parameters as above)

e Control Actions. The control actions by the group of occupants (Same data
model as the previous one - Occupants_ with_ Id)

The group of occupants analysis is delivered for the specific areas, where the role
of the group is known {researcher's offices, administrative staff offices} and the
whole analysis is related to the environmental conditions in the specific area. The
total number of occupants will be handled in this scenario analysis {this is the
core differentiation from stereotypes analysis} as different patterns are going to
be examined in the algorithmic approach.

Based on the above mentioned requirements for the User Profiling Component,

the following Table provides the list of methods needed for the extraction of the
related to the User Profiling Component information.
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5.1.3.5 Interfaces for groups of occupants

As in the Individual Users/Stereotypes analysis, a series of methods for the
interconnection of the Groups of Users with the specific events is provided:

Method name

(import/export) Attributes Type Description
getGroupEvents fromTime dateTime
toTime dateTime

eventTypelD string

groupID String
Array of
return groupEvents Events
Method name
(import/export) Attributes Type Description
correlateEventToGroup eventID String
grouplD String
return operationSucc Boolean
ess
Method name
(import/export) Attributes Type Description
assignGroupWeightToEvent weightID String
weightValue Float
eventID String
groupID String
return operationSucc Boolean

€ss
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Method name
(import/export) Attributes Type Description
getGroupWeightsForEvent weightID String
eventTypelD String
groupID String
aroupireights | ey of

The groups of occupants analysis mainly refers to the interaction of the Users
with the environmental related devices. Thus the data model provide reflects on
the operation of HVAC and lighting DERs.

Method name
(import/export) Attributes Type Description
updateGroupMinLuminance value Float
groupID String
return operationSucc Boolean
ess
Method name (import/export) Attributes Type | Description
updateGroupMaxLuminance value Float
groupID String
return operationSuccess | Boolean
Method name (import/export) Attributes Type | Description
updateGroupCurrentLuminance value Float
groupID String
return operationSuccess | Boolean
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Method name

(import/export) Attributes Type Description
ggdateGroupAverageLumman value Float
grouplD String
return operationSucc Boolean
ess
Method name
(import/export) Attributes Type Description
getGroupLuminance groupID String
luminanceValu .
return e Luminance
Method name
(import/export) Attributes Type Description
updateGroupMinPMV value Float
groupID String
return operationSucc Boolean

ess

For the thermal comfort parameters of the group of occupants the additional

methods are defined.

Method name

(import/export) Attributes Type Description
updateGroupMaxPMV value Float
groupID String
return Boolean

operationSucc
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ess
Method name
(import/export) Attributes Type Description
updateGroupCurrentPMV value Float
groupID String
return operationSucc Boolean
ess
Method name
(import/export) Attributes Type Description
updateGroupAveragePMV value Float
grouplD String
return operationSucc Boolean
ess
Method name
(import/export) Attributes Type Description
getGroupPMV grouplD String
return pmvValue PMV
5.1.3.6 Impact of User preferences requirements on

INERTIA CIM
Individual User Model on INERTIA CIM

The alignment of the User Profiling requirements with the respective structure of
INERTIA IAM is further analysed. The INERTIA common information model will
define the high level domain model comprising the basic elements as examined in
the INERTIA User Profiling Mechanism.

Visual comfort model and INERTIA CIM: The measurements and
corresponding units described in Unit XSD schemas and further in Unit semantic
model will be part of the INERTIA CIM model. The specification of the unit model
will be done in a unit-related ontology. The measurements stored in DB table
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(specification depends on the format of events) are expected to have annotations
to the unit-related ontology (the ontology definition can be found in D3.2).

The general limits describing user preferences are also expected to be specified in
the respective user preference part of ontology, since they are considered as
static data (the ontology definition can be found in D3.2).

Thermal comfort models and INERTIA CIM: The initial parameters/limits as
well as the above outlined structure of weighed dynamics will be reflected in the
INERTIA CIM to be able to support framework components when analysing
historical events related to the specific occupant. They will be specified in form of
ontology (see D3.2), since they are considered as static data. The dynamic data
describing user comfort will be annotated to these static data, thus (based on
component demand) extendable with the situational context from ontology. The
DB schema for dynamic data is proposed in Chapter 5.

Operational comfort and INERTIA CIM: Operational comfort preferences are
considered as dynamic data, thus saved in IAM in DB tables. The annotation of
entries in these table to the DER ontology will enable to enhance data with
situational context of DERs (e.g. energy profile of a appliance). The DB schema
for dynamic data of Operational comfort is proposed in Chapter 5 and the final
DER ontology will be described in the deliverable D3.2 (initial version can be
found in D3.1).

5.1.3.7 Impact of Group user model on INERTIA CIM

In case data about group of used will be stored and retrieved the above outlined
schema will serve for data serialisation of the IAM interfaces based on CIM. The
static data such as user roles, spaces (BIM model) DER static data (e.g. energy
profiles) typical preferences (templates) will be specified in the respective
ontology (defined in D3.2). The dynamic data will be stored in DB table. There
will be annotations of these table entities to the ontology (e.g. URI of space, URI
of user role) that will enable to enhance them (the data stored in the DB tables).
The same approach is delivered for the additional types of User Preferences as
examined within the INERTIA project (Visual, Thermal, Operational Comfort).

5.1.3.8 Impact of User Preferences on INERTIA CIM

The mapping between User Preferences (UP) Interfaces and IAM Interfaces is in
the following table. Many specific UP interfaces were unified since they are
operating with the same data types and semantically this data do not differs
much (e.g. occupantID and stereotypelD are basically the same but first is for
known occupant while second is for unknown occupant). Also the specific UP
updates of user preferences values can be unified into one IAM interface that uses
the data structure describing all user preferences.

Table 10: Mapping between User UP interfaces of and IAM interfaces

UP interface IAM interface

getOccupantEvents UP_getOccupantEventsOrStreotypes
getStereotypesEvents

correlateEventToStereotypes UP_correlateEventToOccupantOrStr
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eotypes

assignOccupantWeightToEvent

assignStereotypesWeightToEvent

UP_assignOccupantWeightToEventO
rStreotypes

getOccupantWeightsForEvent

getStereotypesWeightsForEvent

UP_getOccupantWeightsForEventOr
Streotypes

updateOccupantMinLuminance

updateStereotypesMinLuminance

UP_updateOccupantOrStereotypeMi
nLuminance

updateOccupantMaxLuminance

updateStereotypesMaxLuminance

UP_updateOccupantOrStereotypeMa
xLuminance

updateOccupantCurrentLuminance

updateStereotypesCurentLuminance

UP_updateOccupantOrStereotypeCu
rrentLuminance

updateOccupantAverageLuminance

updateStereotypesAverageLuminance

UP_updateOccupantOrStereotypeAv
erageLuminance

updateOccupantMinPMV

updateStereotypesMinPMV

UP_updateOccupantOrStereotypeMi
nPMV

updateOccupantMaxPMV

updateStereotypesMaxPMV

UP_updateOccupantOrStereotypeMa
XPMV

updateOccupantCurrentPMV

updateStereotypesCurrentPMV

UP_updateOccupantOrStereotypeCu
rrentPMV

updateOccupantAveragePMV

updateStereotypesAveragePMV

UP_updateOccupantOrStereotypeAv
eragePMV

updateOccupantEV

UP_updateOccupantEV

updateOccupantWaterHeater

updateStereotypesWaterHeater

UP_updateOccupantOrStereotypeW
aterHeater

updateStereotypesRefrigeratorSetpoint

UP_updateOccupantOrStereotypeRe
frigeratorSetpoint
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updateStereotypesDishwasher

UP_updateOccupantOrStereotypeDi
shwasher

getOccupantLuminance

getStereotypesLuminance

visualPreferencesType
UP_getOccupantOrStereotypelLumin
ance(

String occupantID

)
getOccupantPMV thermalPreferences

UP_getOccupantOrStereotypePMV(
getStereotypesPMV

String occupantID)
getGroupEvents UP_getGroupEvents

correlateEventToGroup

UP_correlateEventToGroup

getGroupWeightsForEvent

UP_getGroupWeightsForEvent

updateGroupMinLuminance

UP_updateGroupMinLuminance

updateGroupMaxLuminance

UP_updateGroupMaxLuminance

updateGroupCurrentLuminance

UP_updateGroupCurrentLuminance

updateGroupAverageLuminance

UP_updateGroupAverageLuminance

updateGroupMinPMV

UP_updateGroupMinPMV

updateGroupMaxPMV

UP_updateGroupMaxPMV

updateGroupCurrentPMV

UP_updateGroupCurrentPMV

updateGroupAveragePMV

UP_updateGroupAveragePMV

getGroupPMV

thermalPreferences
UP_getGroupPMV(String
occupantID)

getGroupLuminance

visualPreferencesType
UP_getGroupLuminance(String
occupantID)

318216-INERTIA

5.1.4 Ambient User Interface requirements analysis

The input/output interfaces of Ambient User Interface (UI) which manipulate with
the information about user profiles from the Information Access perspective are
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analysed in the following. These input/output interfaces are specified by the
signatures of their call. The specific data types are specified by XSD schema.
These interfaces are analysed with the intention to map them into the IAM
interfaces. The whole analysis is based on the different types of INERTIA Ambient
User Interfaces as have already been provided in the INERTIA Reference
Architecture document (Deliverable D1.3 INERTIA Framework Architecture
including functional elements and technical specifications). Based on the role and
the functionality of the respective architecture elements, the main INERTIA User
Interfaces, as provided in the DoW are:

e for the occupants: smartphones to visualize high-level information
concerning the energy consumption of area, in order to increase the
occupants' awareness on how they may affect (and reduce) the energy. In
addition, the User Occupants should provide the additional individual
parameters

e for groups of occupants: public screens to visualize high-level
information concerning the energy consumption of area, together with
contextual information. The analysis is based on a location based structure
and this reflects the requirements through IAM

e for the manager of the building, who is responsible for its energy
consumption: pc to visualize real-time (aggregated and correlated)
information on the energy consumption of the building, in order to have
real-time information to apply suitable energy strategies to reduce the
consumption and negotiate the price of the energy with the energy
provider.

The holistic data model is based on the different types of end users in the
premises examined, and the functionality already define in the specifications
document. Based on this categorization, a detailed overview of the Ambient Uls
data model is considered.

5.1.4.1 Data models describing Individual User Interface

The initial selection of the data elements consist of the data from the analysis of
individual preferences. From individual occupants, where the Id is considered as
known, different types of data are considered. The specific data structure is then
provided.

The real time information is provided through the respective component element
(monitoring component) as part of the INERTIA Local Hub Multi-Agent
Architecture. The Historical energy measurements, together with some User
related Performance metrics are provided through INERTIA IAM. The different
types of metrics, are provided through the analysis of the INERTIA types of
events (environmental events, control actions events). No computational effort is
considered, as the whole estimation is delivered through the User Profiling
mechanism and the additional information is stored in IAM.

e Environmental Events

e Min-Max Value of Preferred environmental conditions (Temperature-
Luminance)

¢ Average Value of environmental conditions(Temperature- Luminance)
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e Most common  accepted environmental conditions(Temperature-
Luminance)

e Control Events

e Total number of control actions events (frequency of manual control
actions per type of comfort)

In addition, the external settings about preferences (comfort related
preferences, operation related preferences) are also available. Moreover, the
occupancy schedules as defined from the User Interface are handled within
INERTIA IAM. As an extra functionality, the historical estimation, in a
personalized way, is provided through the Interface. The total estimation of
energy consumption is based on the available in IAM data.

5.1.4.2 Interfaces of external settings about preferences

Method name

(import/export) Attributes Type Description

insertUserProfile Role Role
Array of DER Ids String array
Array of Space IDs String array
TemperaturePref Float
LuminancePref LuminancePref
EV_time_in dateTime
EV_time_out dateTime
EV_Charging_Level Float
Hot_Water_Preferences | Float

return id String

Method name
(import/export) Attributes Type Description
updateUserProfile Role Role
Array of DER Ids String array
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Array of Space IDs

String array

TemperaturePref

Float

LuminancePref

LuminanceP
ref

EV_time_in dateTime
EV_time_out dateTime
EV_Charging_Level Float
Hot_Water_Preferenc
Float

es

return operationSuccess Boolean

Method name
(import/export) Attributes Type Description
readUserProfile occupantID String
return userProfile ExtPreferences

The ExtPreferences data type has been defined as part of the Deliverable D.2.

5.1.4.3 Interfaces for historical energy measurements
Method name
(import/export) Attributes Type Description
getOccupantHistorical
occupantID String
DERData
timeFrom dateTime
timeTo dateTime
DER_ID String
timeste Int (num of
P seconds)
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return

ocupantHistDER

Array of Float

User related Performance metrics: The additional methods are available in the
User Profiling reference analysis

Occupancy schedules: The reference is based on the occupancy related settings

as provided in
getOccupantSchedule)

Occupancy flow and prediction data

model (OCC.

Method name

(import/export) Attributes Type Description
getOccupantSchedule occupantID String
dateFrom dateTime
dateTo dateTime
timeFrom dateTime
timeTo dateTime
return occupantSchedule Schedule

The additional method is provided in order to store the initial parameter for the

schedules of occupants

Method name

(import/export) Attributes Type Description
insertOccupantSchedule occupantID String
dateFrom dateTime
dateTo dateTime
timeFrom dateTime
timeTo dateTime
return schedulelD String

The Schedule datatype has been defined in the D2.2
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5.1.4.4 Data models for Location Based UI (Groups of
Occupants)

The initial selection of the data elements consist of the data related to the specific

area

examined. The specific data structure is provided. The as mentioned

functionality remains the same apart from the need to establish the individual
preferences. Thus the main data models needed from IAM are presented.

Thus,

Environmental Events related Metrics

Min-Max Value of Preferred environmental conditions (Temperature-
Luminance)

Average Value of environmental conditions(Temperature- Luminance)

Most common  accepted environmental conditions(Temperature-
Luminance)

Control Events related Metrics

Total number of control actions events (frequency of manual control
actions per type of comfort)

Historical measurement of energy consumption

For a predefined period, the energy consumption estimation for the
respective devices, area.

Historical occupancy data

For a predefined period, the occupancy data estimation for the respective
area.

the respective data model for the location based analysis is provided.

5.1.4.5 Interfaces for historical measurement of energy
consumption (Groups of Occupants)

Method name
(import/export) Attributes Type Description
getGroupHistoricalDERData | groupID String
timeFrom dateTime
timeTo dateTime
DER_ID String
timestep Int (num of
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seconds)
groupHistoricalD | Array of
return ER Float

Groups of Users related Performance metrics: The additional methods are
available in the User Profiling reference analysis

Schedules: The reference is based on the occupancy related settings as provided
in Occupancy flow and prediction data model (OCC.getSpatialSchedule)

Method name
(import/export) Attributes Type Description

getSpatialSchedule grouplD String
dateFrom dateTime
dateTo dateTime
timeFrom dateTime
timeTo dateTime

return spatialSchedule Schedule

The additional method is provided in order to store the initial parameter for the
schedules of groups of occupants {settings from the AUI of the INERTIA project}

Method name
(import/export) Attributes Type Description

insertSpatialSchedule groupID String
dateFrom dateTime
dateTo dateTime
timeFrom dateTime
timeTo dateTime

return schedulelD string

September 2013 98

TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

Historical occupancy data: The reference is based on the occupancy related
settings as provided in Occupancy flow and prediction data model
(OCC.getHistoricalOccupancy)

Method name
(import/export) Attributes Type Description
getHistoricalOccupancy groupID String
timeFrom dateTime
timeTo dateTime
timeste Int (num of
P seconds)
return historicalOccupancy | Array of Float

Role of Group: The role of occupants {researchers, administrative staff} in the
specific area examined is provided

Method name (import/export) Attributes Type Description
insertGroupRole groupID String

return operationSuccess | Boolean

Method name (import/export) Attributes Type Description
getGroupRole grouplD String

return groupRole string

5.1.4.6 Impact of Occupants Ambient User Interface on

INERTIA CIM

The Ambient User interface component (UI) has both importing and exporting
interfaces which are affecting CIM based interfaces of IAM. Their impact on
INERTIA CIM is analysed in the following.

The following table provides mapping between UI importing interfaces (getters)
and interfaces of IAM that are intended to serve them. Thus these IAM interfaces
are first part of CIM vocabulary definition that need to be known by the UI
component (but also other component) to be able to use it. The names of the IAM
interfaces begin with “UI_" and continue with whole name of Ul interface name to
be able to easier distinguish the bindings between them in the implementation.
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As the several INERTIA User Interface have main commonalities, a per category
view of the data model requirements is provided. The holistic analysis remains
the same, providing the main input/output methods of the Ambient User Interface
Components to IAM

Table 11: Mapping between exporting Individual User Interfaces (retrieval) of UI
and IAM interfaces

Nr | UI interface IAM interface

1 readUserProfile UI_readUserProfile

2 getOccupantHistoricalDERData | UIl_getGroupHistoricalDERData

3 getOccupantSchedule OCC_exportIndividuallInertiaOccupanc
yAndFlowModel

Table 12: Mapping between Individual UI Interfaces (storage) and IAM interfaces

Nr | UI interface IAM interface

1 insertUserProfile UL insertUserProfile

2 updateUserProfile UI_updateUserProfile

3 insertOccupantSchedule OCC_importIndividuallInertiaOccupancy
AndFlowModel

Table 13: Mapping between Location Based UI Interfaces (retrieval) and IAM
interfaces

Nr | UI interface IAM interface

1 getGroupHistoricalDERData UI_getGroupHistoricalDERData

2 getSpatialSchedule OCC_importSpatialSchedule
3 getHistoricalOccupancy OCC_importHistoricalOccupancy
4 getGroupRole UI_getGroupRole

Table 14: Mapping between Location Based UI Interfaces (storage) and IAM

interfaces
Nr | UI interface IAM interface
1 insertSpatialSchedule OCC_exportSpatialSchedule
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insertGroupRole UI_insertGroupRole

5.1.4.7 Data models for Facility Manager UI (Facility
Manager)
The selection of the data elements consist of the data related to the specific role

of the facility manager as examined in the INERTIA project. The related
functionality is further analysed.

BIM Model (Areas and DERs in the areas)

Environmental Events related Metrics

Min-Max Value of Preferred environmental conditions for occupants-groups
of occupants.

Average Value of environmental conditions for ID_occupants-groups of
occupants

Control Events related Metrics

Total number of control actions events (frequency of manual control
actions per type of comfort)

Historical measurement of energy consumption

For a predefined period, the energy consumption estimation for the
respective devices, area, occupant etc..

Occupancy related data. As stored from the Occupancy profiling
component

Occupancy prediction data. As stored from the Occupancy profiling
component

Occupancy related schedules data. As defined from Single Occupants/
Groups of occupants in a specific location.

Operational mode for the building. Operational settings for the different
types examined in INERTIA (Green Operation, Cost efficient Operation,
Sustainable Operation, On Vacation Operation)

CO2 emissions rate. (Predefined value)

Price value (Dynamic price policy)

Logging mechanism for abnormal situations in the infrastructure.

DER static information based on the specific DERs available in CERTH

The respective data are available in IAM and the role of the Ambient User
Interface is to request these data and present them through a visual interface.
The reverse functionality, the storage of Facility Manager settings in IAM is
further provided.

Facility Manager schedules data. The facility Manager will provided
additional schedules for specific areas in the infrastructure

Operational mode for the building. Operational settings for the different
types examined in INERTIA (Green Operation, Cost efficient Operation,
Sustainable Operation, On Vacation Operation)

CO2 emissions rate. Define the CO2 emissions rate

Price value. Define the reference Price Values.

Historical measurement energy consumption. Define the time period

For a predefined period, the energy consumption estimation for the
respective devices, area, occupant etc.

Based on the above mentioned functionalities of the facility manager, the
respective methods are provided.
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The get.BIM method is a core method in order to define, in a visual way, the
premises examined. The additional attributed of this method will be further

defined.

The role of the facility manager is to manage the whole operation of the premises
examined and thus a list of static parameters {energy price, CO, rates} is

defined:

5.1.4.8

Interfaces Facility Manager User Interface
Energy price, CO, rates

Method name (import/export) | Attributes Type Description
insertTariff description String
value Float
long
effectiveFrom | (second
offset)
long
effectiveTo (second
offset)
return id String
Method name
(import/export) Attributes Type Description
updateTariff tariffID string
description String
value Float
long
effectiveFrom (second
offset)
long
effectiveTo (second
offset)
return operationSuccess Boolean
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Method name (import/export) | Attributes Type Description
getTariffs
. Array of
return tariffs Tariff
Method name

(import/export) Attributes Type Description
updateEmissions newValue Float
return operationSuccess Boolean

Method name (import/export) | Attributes Type Description

getEmissions

return emissions float

In addition, the Facility Manager will need to handle the operation {direct control
operation} on different types of the Devices {HVAC} and thus the different DER
parameters, as defined in the DER Modelling part of the work are further
provided.

DER static parameters

Method name (import/export) | Attributes Type Description
getlistofDER spacelD String
return DERs List of DER

datatype

Apart from the static information, a list of energy measurement, occupancy
measurement aspects will be handled by the facility manager. The core methods
are further analysed

Energy measurement data
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Method name (import/export) | Attributes Type Description
getHistoricalDERData DER_ID String
timeFrom dateTime
timeTo dateTime
Int (num
timestep of
seconds)
return historicalDER Array of
Float

Method name
(import/export) Attributes Type Description
getHistoricalDataForSpace | spacelD String
timeFrom dateTime
timeTo dateTime
timestep 232323 of
return histDatForSpace | Array of Float

LoggingData method

Method name (import/export) | Attributes Type Description
getLoggingData spacelD String
timeFrom dateTime
timeTo dateTime
Array of
return logs Float
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5.1.4.9 Data models related to Occupancy

The main functionalities have been defined, and thus the additional methods are
available from the previous analysis (occupancy flow and prediction model,
Individual/ Groups User Interface Model):

e Occupancy related data. As stored from the Occupancy profiling
component

e Occupancy prediction data. As stored from the Occupancy profiling
component

e Occupancy related schedules data. As defined from Single Occupants/
Groups of occupants in a specific location.

The additional methods are mentioned:

getHistoricalOccupancy
getHistoricalOccupantLocation
getRealTimeOccupancy
getRealTimeOccupantLocation
getSpatialSchedule
getOccupantSchedule
insertSpatialSchedule

5.1.4.10 Data models for Operational modes of the
Infrastructure

The additional types of operational modes are defined in the INERTIA project
(Operational Mode ID: 1--> Green Operation

Operational Mode ID: 2--> Cost efficient Operation

Operational Mode ID: 3--> Green Operation

Operational Mode ID: 4--> On Vacations Operation

Operational Mode ID: 0--> DR operation

)

As the below mentioned methods are initially defined at this part of the work, a
list of additional data types is provided in order to cover the main aspects
examined.

Data models related operational mode selection

These data types define the different aspects to be handled as part of the
operational mode selection.

Type nhame Attributes Type Description
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ID The ID of the DER for
DERId which the interval is
given.
Array of Reference to the
Interval intervals associated with
Operationallnterval this DER.
IntervallList Temperature: oC
Humidity: %
Luminance: lux
Type nhame Attributes Type Description
IntervallD 1D The ID of the
Interval.
OperationalModeld | ID The ID of the
operational mode
this interval refers
to for this DER
isOn Boolean Whether this is an
Interval on or an off
interval
from dateTime | The starting point
in time for the
operation.
to dateTime | The ending pointin
time for the
operation

Operational mode specification is in the following.

Type name

Attributes Type

Description

OpModeld ID

The ID of the operational
mode.

OperationalMode Description String Textual description.
isActive Boolean Whether this operational
mode is currently active
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5.1.4.11 Interfaces related to Operational modes
Method name
(import/export) Attributes Type Description
insertOperationalMode OpMode OperationalMode
return Id String
Method name
(import/export) Attributes Type Description
zgdateOperannalMo OpMode OperationalMode
return operationSuccess | boolean
Method name
(import/export) Attributes Type Description
deleteOperationalMode OpModeld String

operationSuc

return boolean
cess
Method name
(import/export) Attributes Type Description
getListOfDERsForOpMode OpModelD String
return DERs Array of DER

Method name
(import/export) Attributes Type Description
getOplntervalforDERForOpMode | DERid String
OpModeld String
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Array of
return opIntervalFo Operationa
rDED
IInterval
Method name
(import/export) Attributes Type Description
setOplntervalforDER
DERid String
forOpMode
OpModeld String
. Array of
Intervallist Operationallnterval
return operationSuccess | boolean
5.1.4.12 Impact of Facility Manager User Interface on

INERTIA CIM

The list of additional data types with the aspects defined above will be reflected in
the XSD schemas of CIM as well as in the DB tables that will enable to store these

kinds of data.

The mirroring interface to the interfaces defined for Facility Manager Component
will be part of CIM definition. The mapping between Facility Manager Interfaces UI
and IAM interfaces is provided in the following.

Table 15: Mapping between Individual User Interfaces (retrieval) of UI and IAM
interfaces

Nr | UI interface

IAM interface

1 getHistoricalDERData

UI_getHistoricalDERData

2 getHistoricalDataForSpace

UI_getHistoricalDataForSpace

3 getHistoricalOccupancy

OCC_importHistoricalOccupancy

4 getHistoricalOccupantLocation

OCC_importHistoricalOccupantLocation

5 getRealTimeOccupancy

OCC_importRealTimeOccupancy

6 getRealTimeOccupantLocation

OCC_importRealTimeOccupantLocation

7 getSpatialSchedule

OCC_importSpatialSchedule
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8 getOccupantSchedule OCC_importIndividuallInertiaOccupanc
yAndFlowModel

9 getTariffs UI_getTariffs

10 | getEmissions UI_getEmissions

11 | getListOfDERsForOpMode UP_getListOfDERsForOpMode

12 | getOplintervalforDERForOpMod | tbd

e

13 | get.BIM getLocationModel

14 | get.DERModeling getDERModel
getDevicelLocationModel

15 | getGroupPMV thermalPreferences
UP_getGroupPMV(String occupantID)

16 | getGroupLuminance visualPreferencesType
UP_getGroupLuminance(String
occupantID)

17 | getUserpPMV thermalPreferences
UP_getOccupantOrStereotypePMV(
String occupantID)

18 | getUserLuminance visualPreferencesType
UP_getOccupantOrStereotypelLuminanc
e(
String occupantID
)

19 | getLoggingData UI_getLoggingData

In addition, the output methods are provided for the storage of UI related
Information to IAM.

Table 16: Mapping between Individual User Interfaces (storage) of UI and IAM

interfaces
Nr | UI interface IAM interface
1 insertOperationalSchedules UI_insertOperationalSchedules
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2 insertOperationalSchedules UI_insertOperationalSchedules

3 insertOperationalSchedules UI_insertOperationalSchedules

4 insertOperationalSchedules UI_insertOperationalSchedules

5 updateOperationalSchedules UI_updateOperationalSchedules

6 insertSpatialSchedule OCC_exportSpatialSchedule

7 insertOperationalMode UI_insertOperationalMode

8 updateOperationalMode UI_updateOperationalMode

9 deleteOperationalMode UI_deleteOperationalMode

10 | setOpIntervalforDERforOpMode | UI_setOplntervalforDERforOpMode

5.1.5 KPI requirements (Energy Performance Modelling
component)

5.1.5.1 Data models describing KPIs

The KPI requirements are coming from their definition in the INERTIA deliverable
D2.3.1. This deliverable contains the KPIs categorisation together with KPIs their
description, formulas for their calculation, measurement units, granularity and
other aspects not mentioned here (they are not relevant for CIM).

The structure of KPI definition consisting from their categorisation, individual
KPIs, granularity as well as the measurement units need to be directly reflected in
the CIM schema for IAM I/0 operations.
KPI categorisation as defined in D2.3.1:

e Energy Related KPIs

e Flexibility Related

e Business Related KPIs

e Comfort Related

e Grid related Operation KPIs
The categorisation of KPIs together with the granularity of KPIs provides a basic
schema upon which the CIM schema for results of KPI calculations is build. The
granularity of KPIs also influences the information model for measurement,
occupancy and user profile data, since they are used for the calculation of KPIs
with a given granularity. The other aspects of the INERTIA KPIs that has impact

on CIM schema is the granularity of each KPI. Choosing the granularity of the
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energy consumption KPI, the information model need contain references
structured as following:
Time reference

e monthly

e daily

e minutes (for DR operation)
Space reference

e perroom

e per zone

e total per MV
Business reference

e High Price period

e Low Price period

e per Device

e per Operation
Occupancy reference

e per occupant

e per group of occupants

e total
Based on the initial analysis of formulas and required granularities of all KPIs the
data structures containing energy consumption records per minutes (while time
has to be associated to/categorised to the High price period and Low price
period), rooms/zones, per role/business activity (i.e. group of user) per occupant,
per device and per operation have to be accessible using IAM interface. There is a
need to be able to represent RES energy production of local hub and per
individual RES, while the Time granularity remains the same as for energy
consumption data. Thus these data structures will be part of CIM definition. The
data from measurement will be serialised into the form based on this structures
and sent to the requesting component responsible to the calculation. The
measurements in form of Events will come from Linksmart and will be stored with
the appropriate context references (i.e. references to spaces and roles) in IAM.
Thus these granularity requirements influence representation of events that will

be produced by LinkSmart (simply they need to contain all the references in some
form).

5.1.5.2 Interfaces related to KPIs

Using the KPI schema the IAM will be able to parse result from the calculation
sent from the component responsible for the calculation (i.e. Local & Global
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Energy Performance Modelling component) and store it into DB repository. The
following interface specification is expected on the IAM side to be able to store
the result of KPI calculation.

Method name
(import/export) Attributes Type Description

URI of spatial
element for which
the KPI was
importKPI spatialIDRef string calculated

URI of der/der
cluster for which
the KPI was
derIDRef string calculated

URI of occupant
group or role for
which the KPI was
occupantGroupIDRef | string calculated

URI of individual
occupant for which
the KPI was
occupantIDRef string calculated

Date and time from
which the KPI was
timeFrom datetime calculated

Date and time to
which the KPI was
timeto datetime calculated

KPI type based on
the KPI definition in
KPI KPItype D2.3.1

Providing inputs into calculation of KPIs is another task in which IAM (as common
repository for the INERTIA platform) is involved. An illustrative example of the
IAM interfaces supporting calculation of one chosen KPI (energy consumption) is
described in the INERTIA deliverable D2.3.1. All dedicated IAM interfaces
supporting calculations of KPIs with the respective inputs will be analysed in
details in the INERTIA deliverable D2.3.2. These interfaces will (mainly) serve to
the Local & Global Energy Performance Modelling component.

September 2013 112 TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

5.1.5.3 Impact of KPI Requirements to CIM

As mentioned above, the dedicated IAM interfaces supporting calculations of KPIs
with the respective inputs will be analysed in details in the INERTIA deliverable
D2.3.2. These interfaces will (mainly) serve to the Local & Global Energy
Performance Modelling component.

The IAM interface for storing the results of KPIs is proposed above. The DB tables
storing KPIs will contain annotation to the static data based on the granularity
requested (e.g. KPI value for the whole building or for specific space will refer to
these BIM elements in the ontology).

5.1.6 Multi Agent Based Local Hub Gateway requirements

5.1.6.1 Data models for Local Hub Gateway:

The flexibility model defines the possible historic and forecast consumption and
production per device per local hub per duration.

The specification enables to distinguish:

e consumption of energy of the device per some time - e.g. dishwasher01
will consume 0,5 kWh in next 30 minutes

e generation of energy per device per time - e.g. PV panel will produce 0,5
kWh in next 1 hour

e possible lower consumption of energy per device per some time - e.g.
dishwasher01 will lower consumption to 0,3 kWh in next 30 minutes

e possible higher consumption of energy per device per some time - e.g.
dishwasher01 will raise consumption to 0,8 kWh in next 30 minutes

If the system will use the flexibility then KPI can be influenced. The comfort is
reflected in the flexibility model.

e if system will lower the consumption of dishwasher01 then user will have
to wait longer and his/her comfort will be lower

e if system will raise the consumption of dishwasher01 then more energy is
consumed for the cleaning process - his/her comfort will be higher

This is modelled by real numbers expressing negative effect and positive effect of
the flexibility.

The specification allows different granularities of data, such as seconds inside
local hubs and minutes or hours on aggregator or above levels.

Aggregation of record can be achieved, albeit with the loss of detailed sub-
windows flexibility information. This is in line with the current view on privacy
sensitive information.

The flexibility is described also by device id and hub and/or other higher level
hierarchical information. It will depend on the types of aggregation required.
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Type name Attributes Type Description
start time time stamp start of period
end time time stamp end of period

consumption/production

float ((K)Wh)

energy consumed
or produced

sample/granularity

Time duration

integration period
for observation

upward potential

positive flexibility float ((K)Wh) per sample
Forecast
Profile downward
potential per
negative flexibility float ((K)Wh) sample
positive comfort cost float impact on comfort
negative comfort cost float impact on comfort
5.1.6.2 Interface related to Local Hub Gateway

Method name

(import/export) Attributes Type Description
name/identification
insertFlexibilityForecst | Device ids List of string of device

Forecast profile

Forecast
profile type

Forecast profile for
Local hub in terms
of flexibility

5.1.6.3 Impact on CIM

The forecast profile interfaces will be reflected in the LH IAM, thus the LH IAM will
provide mirror interface serving Local Hub Gateway component. The name of this

LH IAM interfaces will be part of CIM vocabulary specification.

The profile records specification (like the one described by the parameters above)
will be part of CIM vocabulary. The specification in the CIM will be done using
XSD schemas. The data of these types will be stored in the hybrid repository of
IAM in form of DB tables. The schema definition that enables storing and
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retrieving such data will be reflected in the CIM vocabulary too. The device
identifier will refer to the instance of device identifier in the DER semantic model.

5.1.7 Local Hub DER Flexibility Modelling requirements

5.1.7.1 Data models for Local Hub DER Flexibility

The Local Hub flexibility is defined by the amount energy that can be increased
and decreased respect to the estimated energy consumption or generation. The
reference energy profile is the predicted one and represents the expected energy
consumption and generation for a certain time period with the given time step
size. The reference energy profile contains one energy value per time step in the
profile period. The flexibility is given by the upwards and downwards flexibility
profiles. The Upwards flexibility gives the amount of energy that can be increased
respect to the expected energy profile and contains one energy value for each
time step in the profile period. In the same way, the downwards flexibility
indicates how much energy can be reduced respect to the expected profile and
contains one energy value for each time step in the profile.

Type name Attributes Type Description

Identification of the

1d_Localrub String Local Control Hub
. . Date & Time of the
Timestamp Timestamp flexibility creation
LocalHubFlexibility Type of profile:
String - Demand Flexibility
Type Enumeration
- Generation
Flexibility

Flexibility_Profile | FlexibilityProfile | Flexibility profile

Type name Attributes Type Description

Date & Time at
TimeStamp_Begin Timestamp | which the data
set starts.

FlexibilityProfile

Date & Time at
TimeStamp_End Timestamp | which the data
set ends.
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Time length
TimeStamp_Step Seconds between two
individual steps

Set of energy
values one per
step kwh
Array of (generation or
Float demand
depending on
the flexibility
type)

Energy_Values

Set of upwards
flexibility values
one per step
(kwh)

Represents the
amount of
energy in each
step that can be
increased
(generation or
demand
depending on
the flexibility
type)

Array of

Up_Flexibility_Values Float

Set of
downwards
flexibility values
one per step
(kwh)

Represents the
Array of amount of

Float energy in each
step that can be
decreased
(generation or
demand
depending on
the flexibility
type)

Down_Flexibility_Values

5.1.7.2 Interface for Local Hub DER Flexibility

Method name
(import/export) Attributes Type Description
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Contains
information
about the
setLocalHubFlexibility | localHubFlexibility | LocalHubFlexibility | flexibility
provided by a
Local Control
Hub

5.1.7.3 Impact Local Hub DER Flexibility Modelling on CIM

The mirroring interface to the interface setLocalHubFlexibility will be defined in the
CIM vocabulary and thus provided by Local Hub IAM. The data type Local hub
flexibility with local hub flexibility profile will be part of XSD schema definition of
CIM. The data about flexibility are stored in the IAM repository in the DB tables
designed for the needs of Multi Agent Based Holistic Flexibility component. Thus,
the IAM mirroring interface will retrieve data from IAM repository based on the
request from DER Flexibility Modelling

5.1.7.4 Impact of DER model requirements on CIM

Data required for simulation including DER configuration are based on the
formulas defined in the INERTIA deliverable D2.4.1. These formulas use
monitoring and controlling parameters of device types. These formulas enable to
simulate operation aspects (e.g. energy consumption) of devices belonging to
DER. These models for monitoring and controlling of devices influence the
information model of CIM as following: static data are modeled in CIM as DER
semantic model and dynamic data (operation of devices) are modeled as DB
tables that are designed to store events coming from the LinkSmart middleware.
Some of the aspects of DER model are reflected in the information coming from
other INERTIA components. For instance, the User interfacing component uses
DER statuses in the user preferences model (operational preferences).

Providing inputs into DER calculation is expected task of IAM. An illustrative
example of the use of IAM interfaces supporting calculation of one chosen DER
model (Lighting device model parameters) is described in the INERTIA report
D2.4.1. The dedicated IAM interfaces supporting inputs needed for the
calculations of DER states will be fully defined in the INERTIA final report D2.4.2
(INERTIA Multi-dimensional DER flexibility models).

September 2013 117 TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

5.2 Aggregator Control Hub CIM

The Aggregator Control Hub CIM (referred as Aggregator CIM in the following)
serves as a commonly shared vocabulary by to aggregator control HUB INERTIA
framework components. This commonly shared vocabulary of CIM needs to define
IAM interfaces serving for Aggregator control hub components INERTIA specific
data types used in these interfaces in form of XSD schemas. At last Aggregator
CIM defines DB schemas of tables and relevant annotations to semantic models
for storing the data coming from these components and retrieving and serializing
data that are requested from IAM by these components.

To be able to identify the Aggregator CIM elements, the requirements to
Aggregator IAM (serving as a repository service) from the aggregator
components were collected in the predefined template form (see Annex 1). These
requirements specify the Aggregator component interfaces and the INERTIA
specific data types. The collected requirements in this format were then analysed
from the perspectives of CIM elements (interfaces, XSD schemas, DB table
schemas, Semantic models).

The requirements from Aggregator components on Aggregator IAM and their
analysis from the perspective of Aggregator CIM elements are in the following.

5.2.1 Prosumers Control & Optimization Component
requirements

5.2.1.1 Data models describing Prosumers Control &
Optimization

The flexibility model defines the possible historic and forecast consumption and
production per local hub per duration.

The forecast flexibility profile form Local Hub MAS Based Local Hub Gateway is
used in the interface of Prosumers Control & Optimization Component.

5.2.1.2 Interfaces for Prosumers Control & Optimization

Method name
(import) Attributes Type Description

name/identification

insertFlexibilityForecst | Local hub id string of Local Control Hub
List of name/identification
Device ids string of device
Forecast profile Forecast profile for
Forecast Local hub in terms
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‘ profile type | of flexibility

5.2.1.3 Impact of Prosumers Control & Optimization on
CIM

The above described interfaces will be reflected in the Aggregator IAM, thus the
Aggregator IAM will provide mirror interface serving Aggregator Prosumers
Control & Optimization Component. The name of this Aggregator IAM interfaces
will be part of CIM vocabulary specification.

Nr ProsCO interface IAM interface

N/A | insertFlexibilityForecst ProsCO_.insertFlexibilityForecst

The profile records specification need to be part of Aggregator CIM vocabulary
(specified in Multi Agent Based Local Hub Gateway requirements on Local Hub
CIM). The method will store these flexibility data relavant to Local hub. The
methods getDRResponseStatistics and getDRRequestStatistics data type specified
in INERTIA Aggregator Analytics will be filled by these records (flexibility forLocal
Hub ID). The specification in the Aggregator CIM will be done using XSD
schemas. The data of these types will be stored in the hybrid repository of IAM in
form of DB tables. The LH and device identifier will refer to the instance of LH in
the BIM semantic model and device identifier in the DER semantic model
respectively.

5.2.2 Grid Coordinator& DR Activation Component
requirements

5.2.2.1 Data models describing Grid Coordinator& DR
Activation

There are two types of information that are needed by the Grid Coordination and
Demand Response Activation component.

The first one is related to the information received fork the DSO with the
definition of the demand response requested to the aggregator. This information
consists of a power reduction or increase both in demand or generation for a
certain Medium Voltage supply point. This information is given as a power profile
that may vary with time.

The DSO request is mainly defined by:
e Start time: the time when the demand or generation request starts.
e End time: the time when the demand or generation request ends.

e Time step: duration of each time step for which the demand or generation
modification values are requested
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e Request power values: For each time step in the request the power value
to be increased/decreased

e MV supply point: the identifier of the MV supply point where modification
in demand or generation is required

e Request type: The request type indicates if the modification values are for
increasing or decreasing generation or demand

The following tables show with a greater detail level the data model for the DSO
Demand Response requests.

Type name Attributes Type Description
Id_Dispatch String Iden_tlﬁcatlon of the
profile
1d_Issuer String Identification of the DSO
control hub source
Identification of the
Id_Receiver String aggregator / local control
hub destination
Type of profile:
DSODispatch - Dispatch Demand Up
. - Dispatch Demand
String
Id_Type Enumeration Down
- Dispatch Generation Up
- Dispatch Generation
Down
TimeStamp Timestamp Date & Time of the

message.

Energy_Profile

EnergyProfile

Energy profile

Type nhame Attributes Type Description
Identification of the
EnergyProfile Id_Supply String supply point at MV
level.
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Date & Time at which
the data set starts.

TimeStamp_End

Timestamp

Date & Time at which
the data set ends.

TimeStamp_Step

Seconds

Time length between
two individual steps.

Energy_Values

Array of
Float

Set of energy values
one per step.

The value will always
be a positive float
value in the agreed
measurement unit
(kW-h, MW-h,...) and
interpreted accordingly
to the profile type.

The aggregator needs to map flexibility information related to Local Control Hubs
to flexibility information related to Medium Voltage supply points. This is because
for network operation, the information needed is at Medium Voltage supply point
where secondary transformers lower the voltage from MV to LV.

Each local control hub in the portfolio of the aggregator is connected to one
Medium Voltage supply point in the electric distribution network. And one Medium
Voltage supply point may have many Local Hubs connected to it.

Type name Attributes Type Description
. . Identification of the
Id_Mapping String mapping
Date & Time when the
TimeStamp Timestamp mapping was
MV2LCHMapping generated
Array containing the
Array of Local Control Hubs

Mapping_Values

MappingValue

belonging to each MV
supply point

Type name

Attributes

Type

Description
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Identification of the supply

Id_Supply String point at MV level.

MappingValue
pping List of Local Control Hub IDs

belonging to the MV supply
point

Array of

Id_LocalHubs String

5.2.2.2 Interfaces for Grid Coordinator& DR Activation

Storing of dispatch signal

Method name
(import/export) Attributes Type Description

Information about the
Demand Response
setDSODispatch DSO_Dispatch | DSODispatch | dispatch request as
received from the DSO
Control Hub

Read mapping between supplier and Local hubs

Method name
(import/export) | Attributes Type Description

Obtains the latest mapping in
the IAM

getMV2LCHMapping
The return type is
MV2LCHMapping

5.2.2.3 Impact on CIM

Both interfaces setDSODispatch and getMV2LCHMapping of this component will
be reflected in the aggregator IAM, thus aggregator IAM will provide mirror
interfaces serving Grid Coordinator& DR Activation Component. The names of
these aggregator IAM interfaces will be part of CIM vocabulary specification.

The INERTIA specific data types (DSODispatch, EnergyProfile, MV2LCHMapping,
and MappingValue) that are specified above will be part of CIM vocabulary. Their
specification in the CIM will be done using XSD schemas. The data of these types
will be stored in the hybrid repository of IAM in form of DB tables. The schema
definition of that enable storing and retrieving such data will be reflected in the
CIM vocabulary too. The LH identifier will refer to the instance of LH in the BIM
semantic model.
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5.2.3 Aggregator Analytics requirements

The role of the Aggregator Analytics Component is provided in the DoW as the
DER Flexibility Analysis, Aggregation and Forecasting Module.

5.2.3.1 Data requirements of Aggregator Analytics

As the role of the tool is to analyze historical related aspects, the total
performance will be based on the overall data storage in the Aggregator IAM.
The more the available data, the optimal data mining techniques for the
extraction of useful knowledge is. Due to storage database limitations, we are
going to handle the operational analysis in a hybrid form.

A categorization of the available analysis is provided based on the different
operational states of the Aggregator:

e During a DR event (information will further handled during DR events). By
the term of DR event we handle both the Demand Requests as managed
by the D.S.0. and the Aggregator's Settings as managed through the UI of
the Aggregator (Specific DR requests on the portfolio)

o DR Event characteristics triggered by the D.S.0. (time-stamping
reference). These data are stored in IAM by Grid Coordinator& DR
Activation Component. Or DR requests as provided from the
Aggregators UIL.- stored in IAM by Grid Coordinator& DR Activation
Component (thus requirements on data models are analysed and
defined for this component).

o Aggregator’s initial selection of Local Hubs portfolio Energy
Consumption & Flexibility (time - series of aggregated amount of
flexibility enrolled for the time period of the DR signal). These Data
are stored in Aggregator IAM by MAS Prosumers Control &
Optimization Component (thus requirements on data models are
analysed and defined for this component).

o Per Local Hub: Initial selection of DERs and spaces (as handled
by Occupancy prediction and flow component through the
BIM Model) Energy Consumption & Flexibility for the time period
of the DR event. Thus the whole events parameters will be
considered during the DR event time-period. (Demand Flexibility
enrolled for each Local Hub for the time period of the DR signal)
These data are provided by MAS Local Hub Gateway.

o Aggregator’s final contribution of the respective LHs in the
requested DR event (time - series of aggregated data Energy
Consumption & Flexibility). These data will be stored in IAM

by Prosumers Control &Optimization Component.

o Local Hubs final contribution of DER’s Flexibility in the requested DR
event (time - series of per DER related energy data (Energy
Consumption& Flexibility)). These data are provided by MAS Local
Hub Gateway
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o A list of KPIs related to the Aggregators, handled in IAM either for
the Aggregator's performance or the Local Hub performance. These
data are provided by MAS Local Hub Gateway and Prosumers
Control &0Optimization Component.

Visual analytics tool

The Visual analytics tool is a data mining tool with the main functionality to
analyze the historical data as stored in Aggregator's IAM.

A set of get methods is defined as part of the data model work of the Visual
Analytics tool. The insert/update methods are defined by the respective methods
of the above mentioned Components.

The respective data needed {enerqgy consumption and flexibilit will be
handled at the time granularity permitted from the needs of storage

{max: 1 minute, min: 4-5 seconds. }

e For the market analysis or the multi-criteria analysis (parametric analysis).
During this operation there is no need for the extraction of the continuous
data as this may lead to storage limitations. The overall analysis will be
mainly based on the market characteristics examined.

o Aggregated data about energy consumption as defined from the
functionality of the Prosumers Control & Optimization Component

o Aggregated data about demand flexibility as defined from the
functionality of the Prosumers Control & Optimization Component

o Extrapolation of the energy consumption & demand flexibility data
to the respective DERs of the portfolio.

The energy measurement data will be handled as part of this approach. The
initially enrolled data are out of the scope of this analysis as we want to hide from
the Aggregator's view, the internal analysis of each Local Hub.

This information will be provided as batches of data to be available in Aggregator
IAM for a specific time period. {Defined by the limitations of data storage unit}.
The aggregation of data will be delivered in time periods of 5/10/15 minutes (LH
Consumption and measured flexibility- Extrapolation of these data to the
respective DERs - These types of events are available in LH level and the
aggregation of data is provided from the Gateway Component for each LH).

If a storage limitation is arising, then we can handle this issue by
throwing away or _aggregating the historical data. This is an operation

handling internally in IAM, based on the total data storage performance.

For each Demand Response signal as provided to the Aggregator, at least the on-
going list of data types should be delivered in INERTIA Aggregator IAM for further
analysis. The role of the Control & Optimization Component, Local Hub Gateway is
to handle the below mentioned information based on the functionality provided on
sequence flows diagrams.
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Type name Attributes Type Description
LocalHub ItemResul | The local hub that
t the statistics refer to
EnergyConsumptionForecas | MetricOnTi | The overall energy
ted me[] consumption as
forecasted by the
model.
EnergyConsumptionActual | MetricOnTi | The overall energy
me[] consumption as
measured.
FlexibilityForecasted MetricOnTi | Flexibility as
me[] forecasted
FlexibilityActual MetricOnTi | Flexibility as
me[] measured
EnergyConsumptionForecas | Segment[] | List of spaces. Each
tedPerSpace segment contains as
its members a list of
MetricOnTime, each
one containing
EnergyConsumptionF
Dtl_kli_esponseSt orecasted totals for
atistics the space. Each
segment has value =
spaceld, name =
space description.
EnergyConsumptionActualP | Segment[] | List of spaces. Each
erSpace segment contains as
its members a list of
MetricOnTime, each
one containing
EnergyConsumptionA
ctual totals for the
space. Each segment
has value = spaceld,
name = space
description.
FlexibilityForecastedPerSpa | Segment[] | List of spaces. Each
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name = space
description.

FlexibilityActualPerSpace

Segment[]

List of spaces. Each
segment contains as
its members a list of
MetricOnTime, each
one containing
FlexibilityActual

totals for the space.
Each segment has

value = spaceld,
name = space
description.

EnergyConsumptionForecas
tedPerDER

Segment[]

List of DERs. Each
segment contains as
its members a list of
MetricOnTime, each
one containing
EnergyConsumptionF
orecasted for the
DER. Each segment
has value = DERId,
name = DER
description.

EnergyConsumptionActualP
erDER

Segment[]

List of DERs. Each
segment contains as
its members a list of
MetricOnTime, each
one containing
EnergyConsumptionA
ctual for the DER.
Each segment has

value = DERId,
name = DER
description.

FlexibilityForecastedPerDER

Segment[]

List of DERs. Each
segment contains as
its members a list of
MetricOnTime, each
one containing
FlexibilityFoprecaste
d for the DER. Each
segment has value =
DERId, name = DER
description.

FlexibilityActualPerDER

Segment[]

List of DERs. Each
segment contains as
its members a list of
MetricOnTime, each
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one containing
FlexibilityActual for
the DER. Each
segment has value =
DERId, name = DER
description.

The additional data types are provided in order to further describe the complex
structure as mentioned:

Metric on Time is used to represent time series of values for requested metrics,
e.g. consumption per day for last week.

Type nhame Attributes Type Description
Value The value of metric for a
float e o
specific point in time
MetricOnTime
Date dateTime The point in time for which

a value was estimated

Segment is used to represent slices of data for segmentation metrics, e.g.
showing DERs with high, low and average consumption for last week.

Type nhame Attributes Type Description
Name string Name of the segment
Value float Value of the segment
Segment
Members ItemDetail List of items belonging to
the segment

A signal data-type is considered for the analysis of different types of signals to be
handled within the INERTIA project.

Type nhame Attributes Type Description
SignalTypeld ID The ID of the signal type.
SignalType
Description String Textual description.
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Parameters Array of List of parameters for signal
ItemDetai | type
I

An indicative list of data signals are provided, based on the above mentioned
description of the data type.

Type name Attributes Type Description

ID1 Duration, | Grid - Dispatch Demand Up
Energy
Profile

ID2 Duration, | Grid - Dispatch Demand
Energy Down
Profile

SignalTypelD ID3 Duration, | Grid - Dispatch Generation

Energy Up
Profile

1D4 Duration, | Grid - Dispatch Generation
Energy Down
Profile

ID5 Market- Ancillary services

market

As mentioned, different types of parameters need to be handled and this analysis
is based on the ID of the signal type. Thus, and as is not clear the parameter
settings a generic type of "Array of ItemDetail" is mentioned.

High-Level Strategy of Aggregator Control Hub is described as following.

Type nhame Attributes Type Description

ID string Identifier of High-Level
Strategy of Aggregator
control Hub

HighLevelStrategy name Strin Name of High-Level
9 Strategy
description . Description of High-Level
string

Strategy
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5.2.3.2 Interfaces related Visual analytics tool

The Visual analytics tool needs (at least) the above mentioned dataset for a
concrete analysis of the historical data. The whole analysis is delivered, taking
into account the additional operational modes:

e During a DR event, data management
e During non DR event, data management

During a DR event

Method name
(import/export) Attributes Type Description

getAlIDREvents

AggregatorID String
ForAggregator
From dateTime
to dateTime
Array of
return drEventsForAggregator

DSODispatch

Note for type DSODispatch: please add description of type for display purpose

Method name

(import/export) Attributes Type Description

getAlIDRStatistics
DSODispatchID String
ForAggregator

drStatistics Array of

return DRResponseStatistics

ForAggregator

Apart from the DSO requests as provided from the System Operator, a list of DR
settings are delivered from the Aggregator, through the Visual Interface of the
DSS tool. These detailed settings are further stored in IAM for further evaluation.

Attributes Type Description

Method name
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(import/export)

Stes tI:Srt:rETisAtgi’cger;c;r‘aA’\clél?RReque AggregatorID String
From dateTime
to dateTime

return drStatisticsForRequ | Array of
estsForAggregatro DRRequests

Note for type DREquest: This type is part of the work performed in T4.2 - Grid
Coordination & DR Activation Module, and should therefore be included in D2.4.2
INERTIA Multi-dimensional DER flexibility models. It is a model of what a DR
signal includes. Here, It is only used as the return type for method
getStatisticsForAlIDRRequestsFromAggregator.

Method name

(import/export) Attributes Type Description
getStatisticsForDRRequest | DRRequestID String
— Array of
return statisticsForDRReq DRResponseS
uests L
tatistics

Apart from the detailed aspects (energy consumption and flexibility during the DR
period) a list of KPIs will be also handled and further stored in INERTIA IAM
(Handled and stored by Control & Optimization Component, Local Hub). These
KPIs will be further retrieved from the Visual Analytics tool for further
exploitation. These KPIs may refer to a specific Aggregator or specific signal as
examined.

Method name (import/export) Attributes Type Description
getKPIsForAggregator AggregatorlID String

From dateTime

to dateTime
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Method name (import/export) Attributes Type Description
getKPIsForDRSignal SignallD String

. Array of
return KPIForDRsignal ItemDetail

As the specific datatype retrieved is not clear, an ItemDetail view is provided.

Item details are used to represent item details to be retrieved/shown when
drilling down.

During Non DR event Operation

As already mentioned, the need to store the portfolio related aspects during DR
operation does not cover the full functionality of the VA tool. There is a need to
analyse the whole operation of the portfolio, and thus there is a need to store the
energy related data during continuous operation. The aggregation of data types in
this case scenario is considered (e.g. every 15 minutes) for storage issues. In the
following method, where the data stored in Aggregator IAM are retrieved from the
Visual Analytics tool, a time step attribute is provided, which will be further
defined by the functionality of the VA tool.

Method name
(import/export) Attributes Type Description
getDRStatisticsPerTime AggregatorID String
step
. Long (translated to
timeStep number of seconds)
From dateTime
to dateTime
Array of
return responsesStats DRResponseStatistics

Note: for DRResponseStatistics returned by this method, fields referring to space statistics
are NOT filled in

Up until now, we have mentioned the need to handle different types of
information in order to extract useful statistics about the operation of the
portfolio, either during the DR signals operation or during the normal portfolio
conditions.

Thus, we have not covered the extra functionality of the VA tool. The scope of the
VA is to operate different what if scenarios (market based or grid based scenarios
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with different parameter settings) and then to store the results from the above
mentioned analysis in IAM. The scope of this functionality is to store detailed
analytics in order to further handle them during the real time operation. As
mentioned at the sequence flow analysis, there is a need for a quick decision
(through the VA tool) analysis during DR signals operation. Thus, and in order to
have a quick response during real time operation, there is a need to handle
additional types of what if scenario events and to retrieve them when needed.

Apart from the get methods as already provided, some extra data, reflecting the
analysis from the Visual Analytics tool are handled through Aggregator's IAM. The
Business related aspects are not examined as part of the project and thus a what-
if market related scenarios will be handled through the Visual Analytics tool. In
addition some, grid related what if scenarios will be also examined as part of the
functionality of the Visual Analytics tool. Thus, the results from this analysis will
be further stored in IAM. A list of KPIs parameters (objective function of the
market operation), the list of Local Hubs-DERs that will further contribute on the
what-if scenario (Id of LH/DER, Flexibility provided, Energy Consumption data)
are stored for further exploitation

A method to store the list of LHs (only the IDs) based on the signal type and the
specific parameters as examined is provided.

Method name
(import/export) Attributes Type Description
storeCandidatesForDRSignal localHubList Array of
Response ItemResult
signalTypeld String
. Array of
parameterList ItemDetail
return operationSuccess | boolean

The reverse method is to get the list of the Candidate Local Hubs For the specific
DR Signal examined (either actual DR signal or the "what if scenarios" as
examined). The detailed data types to be retrieved from the INERTIA IAM are
provided. As the list of parameters to be examined is not binding please keep in
mind that the fields of (duration, energyLowerBound, energyUpperBound) may
differentiate in the final CIM format.

Method name
(import/export) Attributes Type Description

getCandidateLocalHubsForDRSig

nalResponse SignalTypeID | String
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Long

duration (corresponds
to seconds)

energyLowerBo Float

und

energyUpperBo Float

und

) Array of
return candidates ItemResult
Signature of Interfaces for high level strategies
Method name
(import/export) Attributes Type Description

storeHighLevelStrategy

highevelStrategy | Strategy | Hub

High-Level Strategy of
Aggregator control

Return

operationSuccess | boolean

Method name
(import/export) Attributes Type Description
High-Level
Strategy of
Aggregator
updateHighLevelStrategy highevelStrategy Strategy | control Hub
Return operationSuccess boolean
Method name
(import/export) Attributes Type Description
Identifier of High-
Level Strategy of
Aggregator
readHighLevelStrategy ID string control Hub
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strategy highevelStrategy

The above mentioned analysis of the Visual Analytics related methods are not
finalized. A set of additional methods related to the internal operation of the VA
tool will be handled {get.KPIs_related _to VA_analytics,
store.KPIs_related_to VA _analytics }.

5.2.3.3 Impact of INERTIA Aggregator Analytics on CIM

The reviewed list of Visual Analytics related methods are provided in the following
table. At a first point, the input VA methods are defined in order to get access on
the information stored in Aggregator IAM. Also type DRResponseStatistics need to
be incorporated into CIM XSD schemas, since they provide the required view to
the flexibility data produced and stored by Prosumer Control & Optimalisation
component in IAM. Note, DRRequest type is part of the work performed in T4.2 -
Grid Coordination & DR Activation Module, and will therefore be included in
D2.4.2 INERTIA Multi-dimensional DER flexibility models.

Table 17: Mapping between Visual Analytics interfaces (retrieval) and IAM
interfaces

Nr | VA interface IAM interface

1 getAlIDREventsForAggregator | VA_getAlIDREventsForAggregator

2 getAlIDRStatisticsForAggregat | VA_getAllIDRStatisticsForAggregator
or

3 getStatisticsForAlIDRRequest | VA_getStatisticsForAlIDRRequestsFromAggr
sFromAggregator egator

4 getStatisticsForDRRequest VA_getStatisticsForDRRequest

5 getKPIsForAggregator VA_getKPIsForAggregator

6 getKPIsForDRSignal VA_getKPIsForDRSignal

7 getDRStatisticsPerTimestep VA_getDRStatisticsPerTimestep

8 getCandidatelLocalHubsForDR | VA_getCandidateLocalHubsForDRSignalRes
SignalResponse ponse

9 getHighLevelStrategy VA_getHighLevelStrategy
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The output VA methods are provided for the storage of VA related Information to

IAM.

Table 18: Mapping between Visual Analytics interfaces (storage) and IAM
interfaces

Nr | VA interface

IAM interface

1 storeCandidatesForDRSignalR
esponse

VA_storeCandidatesForDRSignalResponse

2 storeHighLevelStrategy

VA_storeHighLevelStrategy

3 updateHighLevelStrategy

VA_updateHighLevelStrategy
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6. Inertia CIM specification

Based on the analysis from chapter 4 the elements of CIM are defined here.
These elements are defined for all INERTIA components that are interacting with
IAM. The definition of CIM for each of such component consists of IAM interface
name, XSD schemas defining data types used in these interfaces, DB schemas for
storing the incoming data and specification of annotation of DB records to
semantic models. Thus the structure of CIM description for each INERTIA
component looks as following:

e IAM interfaces

e XSD schemas

e DB schemas

¢ Related semantic models
The IAM interfaces in many cases mirror the components interfaces. In these
cases the names of IAM (mirroring) interfaces are provided, since the signature is
analogous to the signatures of component interfaces. In the cases where specific
IAM interfaces are defined the signatures are provided.

The full technical documentation to XSD schemas can be found in the Annex II.

Note, the semantic models are fully defined in the report D3.2, while initial
semantic models can be also found in the report D3.1.

Note that besides the CIM for each INERTIA component interacting with the IAM,
there is also proposal of conceptualisation for BIM model and DER model as they
are static models that will bind data from these components together, will support
the aggregation process as well as enable to enrich the dynamic data stored in
IAM with context data needed.

Similarly to the previous section about analysis of requirements to CIM, this
section (CIM definition) is divided into two parts.

e Local control Hub CIM
e Aggregator Control Hub CIM

These two CIMs are defined for Local Hub IAM and Aggregator Control Hub IAM
respectively.

6.1 Local control Hub CIM

6.1.1 LinkSmart middleware in CIM
Local Hub IAM interfaces

Exporting interfaces
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e getlLocationModel

e getDevicelLocationModel

e getZoneDERs
e getDERModel

Importing Interface

e setLinkSmartEvent

XSD schemas

tLinkSmartEvent

(8] eventID [1.1]

[e] eventType [1.1]

(8] topic [0.1]

[e] timeStamp  [1.1]

(8] comment [0.1]

g (8] source [1.1]
1{—: [e] project [0.1]
(8] location [0.1]

[e] objectlD [0.1]

[e] processID  [0.1]

(8] content [1.1]

string
eventTypeEnum
string

dateTime

string

string

string

string

string

string

(contentType)

eventTypeEnum

{contentType)
[&] observation [1.1] string
[e] observationProperty [0.1] string
[2] observablePropertyType [0.1] string
[e] timeStamp [1.1] dateTime

[e] observationTimeStamp  [0.1] dateTime

Figure 6: LinkSmart event schema

tSpatialStructure

[e] spaceWithDERs

[e] locationModelRef [1.1] string
[0.%] tSpaceWithDER

tSpaceWithDER

[e] spaceRef [1.1] string
weal €] derlDs [0.%] string
[8] zoneRef [0.1] string

Figure 7: Spatial structure schema for LinkSmart

tDERModel

[e] derModelRef [1.1] string
[e] locationRef  [1.1] string
[e] derStates [1.%] string
[8] energyProfile [1.1] tEnergyProfile
[e] iotDevicelDs  [0.*] string

tEnergyProfile

|&] derState [1.1] string

[e] energyMNominalPower [1.1] tEnergyValuePerTime

Figure 8: DER model schema for LinkSmart
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tEnergyProfile tEnergyValuePerTime
[e] derState [1.1] string value [1.1] float
[e] energyNominalPower [1.1] tEnergyValuePerTime unit  [1.1] energyPerTimelUnitEnum

Figure 9: Energy profile schema for LinkSmart

DB tables
DB table schemas for storing LinkSmart events:
SQL specifications:
CREATE TABLE Is_event
(
entryID int NOT NULL PRIMARY KEY,
eventID (255) NOT NULL,
eventType (255)
occupantID (255)
groupID (255)
topic (255)
dateTimeStamp datetime NOT NULL DEFAULT GETDATE(),
comment (255)
source (255) NOT NULL,
project (255)
location (255)
objectID (255)
processID (255)
)i
CREATE TABLE Is_event_content
(
entryID int NOT NULL PRIMARY KEY,
IsEventID int NOT NULL FOREIGN KEY,

observation (255) NOT NULL,
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observationProperty (255),
observablePropertyType (255),
dateTimeStamp datetime NOT NULL DEFAULT GETDATE(),

observationDTStamp datetime

)

Related semantic models

The DB table fields Location, ObjectID from DB schema for storing events contain
the annotation to BIM semantic model and DER semantic model respectively.

The values of attributes in case of spatial structure XSD schema and DER model
XSD schema will be obtained by querying BIM and DER semantic models. The
proposal conceptualisation of these semantic models is proposed in this report,

while prototype of these semantic models can be found in the INERTIA report
D3.1 while and the full specification will be defined in the INERTIA report D3.2.

6.1.2 Occupancy prediction and flow in CIM
Local Hub IAM interfaces

CIM vocabulary for OCC components contains following names of services
designed for OCC requests:

IAM exporting interfaces (serving for OCC imports)
e IAM.OCC_importHistoricalOccupancy
e IAM.OCC_importHistoricalOccupantLocation
e IAM.OCC_importRealTimeOccupancy
e IAM.OCC_importRealTimeOccupantLocation
e IAM.OCC_importSensorLocation
e IAM.OCC_importSpatialSchedule
e IAM.OCC_importOccupantSchedule
e IAM.OCC_importOpenReferenceModels
e IAM.OCC_importOveralllnertiaOccupancyAndFlowModel

e IAM.OCC_importOveralllnertiaOccupancyAndFlowModel

IAM importing interfaces (serving for OCC exports)
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IAM.OCC_exportRealTimeOccupancyPerSpace

e IAM.OCC_exportRealTimeOccupantLocation

¢ IAM.OCC_exportOveralllnertiaOccupancyAndFlowModel

e IAM.OCC_exportIndividuallInertiaOccupancyAndFlowModel
e IAM.OCC_exportSpatialOccupancyAndFlowPrediction

e IAM.OCC_exportOccupantLocationAndFlowPrediction

e Boolean IAM.setLocalHubandBIMmodel(String ID, LocalHubandBIMmodel

Ih_bim)

Note, that other INERTIA component will use IAM exporting services providing
real time occupancy data (i.e. IAM.OCC_importRealTimeOccupancy,

IAM.OCC_importRealTimeOccupantLocation) that were calculated and exported by

OCC component.

XSD schemas

XSD schemas corresponding to overall occupancy and Flow models (defined in

D2.2).
tOccupancyOverall tTemporalType
[e] id [1.1] string [e] dayType [0.1] tDayType
[e] spatialRef [1.1] string = |e] season  [0.1] tSeazonValue
[e] temporal [1.1] tTemporalType
[e] density [0.1] tTemporalDistributionType tTermnporalDistributionType
[&] firstArrival [0.1] (firstArrivalType) sl [€] value [1.1] tTimeSeriesOfStatisticsValue
[e] lastDeparture [0.1] (lastDepartureType)

(firstArrivalType)
[] timelwvg [1.1] time

|e] statisticChar [0.1] tStatisticValues

(lastDepartureType]
[e] timefwvg [1.1] string
|e| statisticChar [0.1] tStatisticValues

Figure 10: Schema of INERTIA Occupancy Model Overall
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tTemporalType

tDayType

[e] dayType [0.1] tDayType

8] season  [0.1] tSeazonValue

daylnWeek [0.7]
[0.1] boolean
[0.1] boolean

weekDayUnitEnum

o
I5VY

eekend

isHoliday

tSeasonValue

zegsonbnitEnum

season [1.1]

Figure 11: Temporal type schema with day type and season elements

tTimeSeriesOfstatisticsValue

[ timeSeriesOf5tatistics [0.%] tTimeSerieStatisticValue

tTimeSerieStatisticValue

|&| timeStart [1.1] dateTime
==« —[&] timeEnd [1.1] dateTime
|&| value [1.1] tStatisticValues

Figure 12: Time series of statistics schema

tTimeSerieStatisticValue

tStatisticValues

|e] timeStart [1.1]
[e] timeEnd [1.1]
|&] value [1.1]

dateTime
dateTime

tStatisticValues

12| max [1.1] float
12| min [1.1] float
& median [1.1] float
12| mean [1.1] float
|&| standardDeviation [1.1] float

Figure 13: Statistics schema

tSensor

[e] id
[e] ghXMLMeterRef
[e] sensorTypeRef

(1.1]
(0.1]
(0.1]
(0.1]
(0.1]
(0.1]
[0.7]

string
string
string
(2] sensarPaossition tPossitio
(8] sensorlLookAt
(8] sensorfMamelD

[e] spaceRef

tPossitio
string

string

nYalue

nYalue

tPossitionValue

¥ [1.1] tlengthValue
y [1.1] tlengthValue

z [1.1] tLength¥alue

Figure 14: Sensor location XSD schema
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tFlowOverall tTemporalType
[2] grouplD [1.1] string [e] dayType [0.1] tDayType
==s|[&] termporal [1.1] tTemporalType = [e] season  [0.1] tSeasonValue
[e] flowCharacteristics [1.1] tOccupancyTransitionhMatrix

tDccupancyTransitionMatrix

sea[€] transitionValue [1.*] tTransitiocnCouple

Figure 15: Overall flow type schema

tOccupancy TransitionMatrix tTransitionCouple
= [€] transitionValue [1..*] tTransitionCouple [8] spaceFromRef [1.1] string
s | [8] spaceToRef [1.1] string
[e] probabilityValue [1.1] tUnitlessValue

Figure 16: Occupancy transition matrix schema

XSD schemas corresponding to individual occupancy and Flow models (defined
D2.2).

n

tOccupancylndividual tOccupant
[e] occupant [1.1] tOccupant [e] id [0.1] string
(8] temoral [0.1] tTemporalType ===/ [e] occupantRoleRef [0.*] string
[e] absences [0.1] tTemporalDistributionWithPattern [8] occupantCharacteristics [0.1] tUserPreferences
[e] arrival [0.1] (arrivalType)
[e] departure [0.1] (departureType) tTemporalType
[e] sojournTime [0.1] tSejournTime [e] dayType [0.1] tDayType

- [e] season  [0.1] tSeascnValue

tTemporalDistributionWithPattern

[e] pattern [1.1] tUnitlessValue

[&] value  [1.1] tTemporalDistributionType

(arrivalType)
[e] timehvg [1.1] time
|| statisticalChar [0.1] tStatisticValues

(departureType)
[e] timedvg [1.1] time
|e] statisticalChar [0.1] tStatisticValues

tSojournTime
[8] meanProportionOfTimePerSpace [0.7] tProportionOfTimePerSpace

[8] meanSojournTimePerSpace [0.*] tDurationSpentPerSpace

Figure 17: Schema of INERTIA individual occupancy model connecting this model
to User Preferences model defined in INERTIA User Interface module
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tTemporalDistnbutionWithPattern

tUnitlessValue

[e] pattern [1.1] tUnitlessValue

[&] value

[1.1] tTemporalDistributionType

value [1.1] float

unit

[1.1] unitlessUnitEnum

tTemporalDistributionType

[8] value [1.1] tTimeSeriesOfStatisticsValue

Figure 18: Temporal distribution with pattern schema

tSojournTime

[e] meanSejournTimePerSpace

[e] meanProportionOfTimePerSpace [0.7] tProportionOfTimePerSpace
[0.*] tDurationSpentPerSpace

tProporticnOfTimePerSpace

[e] spatialRef  [1.1] string
8] proportion [L.1] tUnitlessValue

tDurationSpentPerSpace

(8] spatialRef [1.1] string
|&] duration [1.1] tDurationValue

Figure 19: Sojourn type schema

tFlowIndividual

tTemporalType

[e] occupantlD [1.1] string

[e] termporal
[e] flow

[1.1] tTemporalType

[1.1] tlLocationTransitionMatrix

[e] dayType [0.1] tDayType
[0.1] tSeasonValue

|8 season

tLocationTransitionMatrix

[e] transitons  [1.*] tTransitionCouple

Figure 20: Individual flow model schema

tlocationTransitionMatrix

tTransitionCouple

===/ [€] transitons [1.*] tTransitionCouple

L&

L&
L&

spaceFromRef [1.1] string
spaceToRef [1.1] string
probabilityValue [1.1] tUnitlessValue

Figure 21: Location transition matrix schema

XSD schemas corresponding Local Hub model and BIM model hierarchy and its
binding with model of IoT sensors.

tAggregatorControlHub

tLocalControlHub

[e] aggregatordD [1.1] string
8] localHubs

[1.*] tLocalControlHub

[e] localHubID [1.1] string

[e] buildings  [1..*] tBuilding

Figure 22: Aggregator control hub schema containing local control hubs
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tLocalControlHub tBuilding
[e] lpcalHubID [1.1] string [g] id [1.1] string

- [8] buildings  [1.*] tBuilding [e] building&reasize [0.1] tAreaValue
[e] space [0.%] tSpace
[8] gbXMLRef [0.1] string

=== 8] group [0.*] tGroupOfSpaces

[e] buildingType [0.1]1 buildingTypeEnum
8] location [0.1] string
€] zones [0.1] (zenesType)
[g] iot [0.1] (iotType)

Figure 23: Local control hub schema containing buildings

tBuilding tAreaValue
[e] id [1.1] string value  float
[e] buildingAreaSize [0.1] tAreaValue unit arealdnitEnum
[e] space [0.¥] tSpace
[e] gbXMLRef [0.1] string tSpace
sec|[€] group [0.*] tGroupOfSpaces [e] id [1.1] string
[e] buildingType [0.1] buildingTypeEnum ] gbXMLRef [0.1] string
[&] location [0.1] string [e] derRef [0.¥] string
[e] zones [0.1] (zonesType) sec|[€] type [1.1] spaceTypeEnum
[e] int [0.1] (iotType) = [&] floorSurface [0.1] threaValue
8] maxOccupancyCapacity [0.1] int
2] zoneRef [0.*] string
I tGroupOfSpaces
8] spaceGroupMame [1.1] string
= |&] spaceRef [0.*] string

buildingTypeEnum

(zonesType)
wea[€] zone [0..*] string

(iotType)

sec|[8] sensor [0.*] tSensor

Figure 24: Building schema containing spaces, zones, sensors and reference to
gbXML model
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[e] id [1.1] string

[e] gbXMLRef [0.1] string

[e] derRef [0.*¥] string

[e] type [1.1] spaceTypeEnum
sea | [&] floorSurface [0.1] tAreaValue
v [e] maxOccupancyCapacity [0.1] int

8] zoneRef [0.¥] string

[e] HVAC [0.¥] (HVACType)

[] lighting [0.7] (lightingType)

spaceTypeEnum

318216-INERTIA

tAreaValue
value  float
unit arealnitEnum
(HVACType)
le] id [1.1] string

[e] energyConsumption [0.7] tEnergyState

{lighting Type)

& id

[1.1] string
(2] energyConsumption [0..*] tEnergyState

Figure 25: Space schema containing energy consumption characteristics,
occupancy characteristics and reference to gbXML model

(iotTypel

[e] zensor [0.*] tSensor

Figure 26: IoT schema

tSenzor

id 1.
ghXMLMeterRef [0,
sensorlypeRef [0
sensorPossition [0,

sensorLookAt [0.

calibration [0.
sensorMamelDl [0,
GatewaylD [0.
MMeasure [0,
spaceRef [0..

1] string
1] string
1] string

1] tPossitionValue

1] tPossitionValue

1] string
1] string
1] string
1] string
*] string

containing sensor characteristics and reference to gbXML

tSensor

e] id [1.1] string

[e] gbXMLMeterRef [0.1] string

[e] sensorTypeRef  [0.1] string

|e] sensorPossition  [0.1] tPossitionValue

8] sensorLookit [0.1] tPossitionValue
= |e] calibration [0.1] string

[e] sensorMamelD  [0.1] string

[e] GatewaylD [0.1] string

[e] Measure [0.1] string

[8] spaceRef [0.*] string

model

tPossitionValue

Z

¥ [1.1] tlengthValue
y [1.1] tlengthValue
[1.1] tlengthValue

Figure 27: Sensor schema containing its position and orientation in space
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The importing IAM interfaces will be used to store data from OCC component in

the DB tables. These DB tables are also used when retrieving data for OCC
component and when retrieving occupancy data for the other INERTIA

component.

The definition of the DB tables used by IAM to store OCC data is below.

OCC_exportRealTimeOccupancyPerSpace

DB_table

SQL specification:

CREATE TABLE rtocc_number

(
entryID int NOT NULL PRIMARY KEY,
dateTimeStamp datetime NOT NULL DEFAULT GETDATE()
spatialID (255) NOT NULL,
numberOfOccupants int NOT NULL

)i

OCC_exportRealTimeOccupantLocation

DB_table

SQL specification:

CREATE TABLE rtocc_location

(
entryID int NOT NULL PRIMARY KEY,
dateTimeStamp datetime NOT NULL DEFAULT GETDATE()
occupantID (255) NOT NULL,
spatialID (255) NOT NULL

)i

OCC_exportOveralllnertiaOccupancyAndFlowModel

DB_table

DB table schemas for overall occupancy model:

SQL specification:
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CREATE TABLE overall_occ_model

(

)

entryID int NOT NULL PRIMARY KEY,
dateTimeStamp datetime NOT NULL DEFAULT GETDATE()
LCH_ID (255) NOT NULL,

spatialID (255) NOT NULL,

CREATE TABLE overall_occ_temporal

(

)

entryID int NOT NULL PRIMARY KEY,
overalloccID int NOT NULL FOREIGN KEY,
season (255),

dayType (255),

firstArrival time,

lastDeparture time

CREATE TABLE overall_occ_density

(

)

entryID int NOT NULL PRIMARY KEY,
overalloccID int NOT NULL FOREIGN KEY,
timeStart datetime NOT NULL,

timeEnd datetime NOT NULL,

min float,

max float,

median float,

mean float,

standardDeviation float
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DB table schemas for overall Flow model:

SQL specifications:

CREATE TABLE overall_flow_model

(
entryID int NOT NULL PRIMARY KEY,
groupID (255) NOT NULL,
dateTimeStamp datetime NOT NULL DEFAULT GETDATE()
season (255),
dayType (255),

)i

CREATE TABLE overall_flow_tmatrix

(
entryID int NOT NULL PRIMARY KEY,
oFlowModelID int NOT NULL FREIGN KEY,
spaceFromID (255) NOT NULL,
spaceTolID (255) NOT NULL,

probability float NOT NULL,

)

OCC_exportIndividuallInertiaOccupancyAndFlowModel
DB_table
SQL specification:
CREATE TABLE indiv_occ_model
(
entryID int NOT NULL PRIMARY KEY,
occupantID (255) NOT NULL,

season (255),
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dayType (255),
firstArrival time,
lastDeparture time,
absencesPattern (255),
absencesPatternUnit (255)
)i
CREATE TABLE indivocc_preferences
(
preferenceEntryID int NOT NULL PRIMARY KEY,

iOccupantModelID int NOT NULL FOREIGN KEY,

)

The DB table schemas for visual, thermal and operational preferences are defined
in the section about Ambient User Interface component.

CREATE TABLE indiv_occ_roles

(
entryID int NOT NULL PRIMARY KEY,
iOccModelID int NOT NULL FOREIGN KEY,
occupantRole (255) NOT NULL,

)i

CREATE TABLE indivocc_absences_prob

(
entryID int NOT NULL PRIMARY KEY,
iOccModelID int NOT NULL FOREIGN KEY,
min float,
max float,
median float,

mean float,
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)

standardDeviation float

Sojourn:

CREATE TABLE indivocc_sojourn_timespace

(

)

entryID int NOT NULL PRIMARY KEY,
iOccModelID int NOT NULL FOREIGN KEY,
spaceRef (255),

proportion float,

CREATE TABLE indivocc_sojourn_durtaionspace

(

)

entryID int NOT NULL PRIMARY KEY,
iOccModelID int NOT NULL FOREIGN KEY,
spaceRef (255),

duration float,

timeUnit (255)

DB table schemas for individual Flow model:

SQL specifications:

CREATE TABLE individual_flow_model

(

entryID int NOT NULL PRIMARY KEY,

occupantID (255) NOT NULL,

dateTimeStamp datetime NOT NULL DEFAULT GETDATE()
season (255),

dayType (255),
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)i

CREATE TABLE individual_flow_tmatrix

(
entryID int NOT NULL PRIMARY KEY,
oFlowModelID int NOT NULL FREIGN KEY,
spaceFromID (255) NOT NULL,
spaceToID (255) NOT NULL,
probability float NOT NULL

)i

OCC_exportSpatialOccupancyAndFlowPrediction
DB_table
SQL specification:
CREATE TABLE occ_prediction_model
(
entryID int NOT NULL PRIMARY KEY,
spatialID (255) NOT NULL
timeStart datetime,
timeEnd datetime,
min float,
max float,
median float,
mean float,

standardDeviation float

)

CREATE TABLE flow_data_prediction
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entryID int NOT NULL PRIMARY KEY,
dateTimeStamp datetime NOT NULL,
spatialID (255) NOT NULL
)i
OCC_exportOccupantLocationAndFlowPrediction
DB_table
SQL specification:
CREATE TABLE occ_flow_model
(
entryID int NOT NULL PRIMARY KEY,
predictionDate datetime NOT NULL
timeFrom datetime NOT NULL
timeTo datetime NOT NULL
timeStep int NOT NULL
spatialID (255) NOT NULL
)i
CREATE TABLE occ_transition_probalities
(
entryID int NOT NULL PRIMARY KEY,
modelID int NOT NULL FREIGN KEY
spatialIDFrom (255) NOT NULL
spatialIDTo (255) NOT NULL
trasition float NOT NULL
)i
Related semantic models
The data entries stored in these tables contain semantic annotation to the
ontology model. Concretely, occupantID, roleID (or groulD), spatiallD, LCH_ID

are semantic annotations to the instances of Occupancy ontology (specified in
D3.2) and BIM ontology.
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6.1.2.1 BIM model in INERTIA CIM

The location/building data objects are considered as static data (no updates, or
rare updates are expected). The following list of concepts needs to be modelled in
the IAM ontology (based on the analysis of requirements in section 4):

e Location, LocalHub, Facility, Building, Area, Sub-Area, Zone, Space
Following semantic relations enable to bind these concepts:

e hasSubSpace (transitive relation), hasZone, hasSubSpace (transitive
relation), hasSublLocation

The requests from INERTIA components will specify location elements by URIs (IDs).
These URIs will refer to the instances of Location instances of the location/building part of
ontology.

BIM initial conceptualisation

Based on the analysis of requirements from OCC component developers, the basic
structure of BIM ontology (putting together identified concepts and relations) was
created as following:

Aggregator Hub - semantic relation hasSubLocation:

= Location hasSubLocation LocalHub/Facility
Example: cityOfThesaloniki hasSubLocation premisesCERTH

Local Control Hub - semantic relations hasSubSpace, hasZone:

= Higher level Location/Building concepts: Location hasSubLocation
LocalHub/Facility hasSubSpace Building/Area
Example: premisesCERTH hasSubSpace researchAndTechnologyBuilding
= Mid-level Location/Building concepts: Building/Area hasSubSpace
Sub-Area
Example: researchAndTechnologyBuilding hasSubSpace 1stFloor
= Low-level Location/Building concepts: Sub-Area hasSubSpace Space

Example: 1stFloor hasSubSpace meetingOfficel
Low-level Location/Building concepts: Space hasZone Zone
Example: meetingOfficel hasZone thermalZonel
Semantic relation partOf is the inverse relation to the relation hasSubSpace and
hasSubLocation. It enables to traverse in the ontology form the bottom (e.g. to
get from the meetingOfficel to the premisesCERTH). The relation partOf is
complementary relation to the relation hasZone.
Definitions:
= Space partOf Zone
= Space partOf Sub-Area partOf Building (or Sub-Area partOf Area); Sub-
Area partOf Local Hub; Building partOf LocalHub

Examples:

= meetingOfficel partOf thermalZone 1

September 2013 153 TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

= meetingOfficel partOf 1stFloor partOf researchAndTechnologyBuilding
partOf premisesCERTH partOf cityOfThessaloniki

Note this is preliminary proposal of conceptualisation. The full specification of the
BIM ontology will be provided in D3.2. The prototype specification can be found in
D3.1.

6.1.3 User profiling in CIM
Local Hub IAM interfaces

Based on the requirements from User Profile Interface component the following
interface will be defined in IAM, thus they are part of CIM vocabulary:

UP_getOccupantEventsOrStreotypes

UP_correlateEventToOccupantOrStreotypes

UP_assignOccupantWeightToEventOrStreotypes

UP_getOccupantWeightsForEventOrStreotypes

UP_updateOccupantOrStereotypeMinLuminance

UP_updateOccupantOrStereotypeMaxLuminance

UP_updateOccupantOrStereotypeCurrentLuminance

UP_updateOccupantOrStereotypeAverageLuminance

UP_updateOccupantOrStereotypeMinPMV

UP_updateOccupantOrStereotypeMaxPMV

UP_updateOccupantOrStereotypeCurrentPMV

UP_updateOccupantOrStereotypeAveragePMV

UP_updateOccupantEV

UP_updateOccupantOrStereotypeWaterHeater

UP_updateOccupantOrStereotypeRefrigeratorSetpoint

UP_updateOccupantOrStereotypeDishwasher

visualPreferencesType UP_getOccupantOrStereotypelLuminance(

String occupantID
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String occupantID)

thermalPreferences UP_getOccupantOrStereotypePMV(

UP_getGroupEvents

UP_correlateEventToGroup

UP_getGroupWeightsForEvent

UP_updateGroupMinLuminance

UP_updateGroupMaxLuminance

UP_updateGroupCurrentLuminance

UP_updateGroupAverageLuminance

UP_updateGroupMinPMV

UP_updateGroupMaxPMV

UP_updateGroupCurrentPMV

UP_updateGroupAveragePMV

thermalPreferences UP_getGroupPMV(String occupantID)

visualPreferencesType UP_getGroupLuminance(String occupantID)

XSD specification:

The following INERTIA data types are used in the above defined interfaces:
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tindividualUserProfile
[e] individuallD [1.1] string
[g] role [0.1] string
[&] devicelDs [1.*] string
[8] spacelDs [1.%] string
= [e] preferences [1.1] tUserPreferences
[e] extPreferencesAUL [1.1] tAUIExdPreferences
[&] indivEvents [1.*] string
8] centrolActions [0.7] tControliction

318216-INERTIA

tUserPreferences

[e] userPreferences [1.1] (userPreferencesType)

tAUIExtPreferences
[&] visualMin [0.1] tllluminanceValue
[&] visualMax [0.1] tllluminanceValue
[&] thermalPref [0.1] tTemperatureValue
[e] evTimeln [0.1] time
8] evTimeOut [0.1] time
[e] evCharginglLevel [0.1] tUnitlessValue
[8] hotWaterPreferences [0.1] tTemperatureValue
[e] dishawasher [0.1] smartDishwasherType

tControlAction

[e] eventlDs [1.7] string
[&] timePeriods [0.7] tTimePeriod
[&] derlD [1.1] string
[&] controlAct [1.1] string

[e] numberOfOccupants [1.1]

Figure 28: INERTIA individual User profile schema

Inertia DER Type

The specification is done in CIM for LinkSmart

Inertia BIM Type

The specification is done in CIM for Linksmart or OCC

tUserPreferences

=ss €] userPreferences [1.1] (userPreferencesType)

(userPreferencesType)

[8] visual [0.7] (visualType)
ssal 8] thermal [0.7] (thermalType)
[e] operational [0.*] (operationalType)

Figure 29: User Preferences XSD specification
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(userPreferencesType) (visualPreferencesType)
(8] visualPreferences [0..*] (visualPreferencesType) [&] maxLum [0.1] tllluminanceValue
[&] thermalPreferences [0.7] (thermalPreferencesType) [&] minLum [0.1] tllluminanceValue
[e] operationalPreferences [0..*] (operationalPreferencesType) sea €| currentlum  [0.1] tlluminanceValue
[e] avglum [0.1] tlluminanceValue
[e] weightenDyn [0.1] tWeightenDyn

(thermalPreferencesType)

[&] maxPMV [0.1] PMVUnitEnum
[e] minPMY [0.1] PMVUnitEnum
[e] currentPMY  [0.1] PMVYUnitEnum
[e] avgPMV [0.1] PMVUnitEnum
[&] weightenDyn [0.1] tWeightenDyn

(operationalPreferencesType)

(] refrigerator [0.1] smartRefrigeratorType
[e] dishwasher [0.1] smartDishwasherType
[e] electricVehicle [0.1] smartElectricVehicleType
[e] boiler [0.1] smartBoilerType

[e] weightenDyn  [0.1] tWeightenDyn

Figure 30: User Preferences type specified as Visual Preferences type, Thermal
Preferences type

Operational preferences type

tWeightenDyn
[e] environmentalEventlDs [1.7] string

[e] weight [1.7] float

Figure 31: Weighted Dynamic XSD specification
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(operationalPreferencesType)

[e] refrigerator [0.1] smartRefrigeratorType

[8] dishwasher [0.1] smartDishwasherType
o | [€] electricVehicle [0.1] electricVehicleType

(8] boiler [0.1] smartWaterHeaterType

[e] weightenDyn  [0.1] tWeightenDyn

Figure 32: Operational preference with modelled devices XSD specification

controlEventType

8] controlActions [1..*] tControlfction
[2] weight [1.*] float

Dissemination Level (PU)

318216-INERTIA

smartRefrigeratorType

[e] ID [1.1] string
[e] setPoint [0.1] string
[8] weight  [0.*] string

smartDishwasherType

[e] ID [1.1]
[] timeln [0.7]
[e] timeOut [0.7]
[g] frequencyPerWeek [0.1]
[e] avgValue [0.1]

string
time
time
int

float

electricVehicleType

[e] ID [1.1] string

(8] maxSoC [0.1] tUnitlessValue
(8] minSoC  [0.1] tUnitlessValue
[e] avgSeC  [0.1] tUnitlessValue

[&] timeln [1.1] string
[e] timeQut  [1.1] time
[e] avgValue [0.1] float

smartWaterHeaterType

[e] ID [1.1] string
8] setPoint [0.1] float
[e] timeQDut [0.1] time

tWeightenDyn

(8] environmentalEventIDs [1..7]

[g] weight [1.7] float

string

tControlAction

[&] eventIDs [1.*] string
[e] timePeriods [0.%] tTimePeriod
[&] derD [1.1] string
8] controlAct [1.1] string

8] numberOfOccupants [1.1] int

Figure 33: Control Actions XSD specification and Control Dynamic XSD

specification
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envEventType tKeyPerformancelndicator
(8] eventID [1.1] string energyKPl  [1.1] (energyKPIType)
[e] timeOccured [1.1] string flenibilityKPI [1.1] flexibilityKPIType
[e] kpiRef [0.1] tKeyPerformancelndicator businessKPI [1.1] (businesskKPIType)
comfortkPI  [1.1] (comfortKPIType)
gridKPI [1.1] grndKPIType

Figure 34: Environmental Event specification

DB Schemas
SQL specification:
User preferences:

CREATE TABLE indiv_or_group_preferences

(
entryPreferencelD int NOT NULL PRIMARY KEY,
userID (255)
groupID (255)

)i

CREATE TABLE user_preferences_visual
(
entryID int NOT NULL PRIMARY KEY,
preferencesID int NOT NULL FOREIGN KEY,
maxLum float,
minLum float,
currentLum float,
avglLum float,
unitRef (255)
)i

CREATE TABLE user_preferences_thermal
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CREATE TABLE user_preferences_operational

(

entryID int NOT NULL PRIMARY KEY,

preferencesID int NOT NULL FOREIGN KEY,

maxPMV int,
minPMV int,
currentPMV int,
avgPMV int,

unitRef (255)

entryID int NOT NULL PRIMARY KEY,

preferencesID int NOT NULL FOREIGN KEY,

refrigeratorID (255),
refrigeratorSetPoint (255),
dishWasherID (255),
dWasherTimeln time,
dWasherTimeOut time,
dWasherFrekvPerWeek int,
dWasherAvgValue float,
evID (255),

evMaxSocC float,

evMinSocC float,

evAvgSoC float,

evTimeln time,
evTimeOut time,
evAvgValue float,

waterHeaterlID (255),
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whSetPoint float,
whTimeOut time,

)i

CREATE TABLE user_weighten_dynpref

(
entryID int NOT NULL PRIMARY KEY,
preferencesID int NOT NULL FOREIGN KEY,
iPreferID int NOT NULL FOREIGN KEY,
iPreferTypelIN int NOT NULL FOREIGN KEY,
envEventID (255) NOT NULL,

weight float NOT NULL,

)

Related semantic models

The fields with annotation to the DER semantic models are device IDs
(refrigeratorIiD, dishWasherID, evID, waterHeaterID) while occupantID and
groupID holds the annotation to the occupancy related semantic model (both
modes will be defined in D3.2).

6.1.4 Ambient User Interface in CIM
Local Hub IAM interfaces

UI_getHistoricalDERData

UI_getHistoricalDataForSpace

OCC_importHistoricalOccupancy

OCC_importHistoricalOccupantLocation

OCC_importRealTimeOccupancy

OCC_importRealTimeOccupantLocation

OCC_importSpatialSchedule
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OCC_importIndividuallInertiaOccupancyAndFlowModel

UI_getTariffs

UI_getEmissions

UP_getListOfDERsForOpMode

getlLocationModel

getDERModel

getDevicelLocationModel

thermalPreferences UP_getGroupPMV(String occupantID)

visualPreferencesType UP_getGroupLuminance(String occupantID)

thermalPreferences UP_getOccupantOrStereotypePMV(

String occupantID)

visualPreferencesType UP_getOccupantOrStereotypeLuminance(

String occupantID

)

UI_getLoggingData

UI_insertOperationalSchedules

UI_insertOperationalSchedules

UI_insertOperationalSchedules

UI_insertOperationalSchedules

UI_updateOperationalSchedules

OCC_exportSpatialSchedule

UI_insertOperationalMode

UI_updateOperationalMode

UI_deleteOperationalMode

UI_setOplntervalforDERforOpMode
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XSD schemas:

tAUTuserProfile I tAUIExtPreferences
[e] userlD [1.1] string [&] wisualMin [0.1] tllluminanceValue
[8] userRole [1.1] string [&] visualMax [0.1] tllluminanceValue
sec| €] derlDs [1.¥] string [e] thermalPref [0.1] tTemperatureValue
[e] spacelDs [0..%] string [e] evTimeln [0.1] time
[€] extPreferences [0.%] tAUIExtPreferences [ eTimeOut [0.1] time
[e] evChargingLevel [0.1] tUnitlessValue
[e] hotWaterPreferences [0.1] tTemperatureValue
[&] dishawasher [0.1] smartDishwasherType

Figure 35: Explicit Preferences of user in AUI XSD specification

tDERoperationallnetervals tOperationallnterval
[e] derID [1.1] string [e] intervallD [1.1] string
[g] intervallist [1.*] tOperationallnterval [e] operationalMode [1.1] (operationalModeType)
& ison [1.1] boolean
[e] timelnterval [1.1] tTimeDatePeriod

Figure 36: DER operational intervals in AUI XSD specification

tOperationallntenval (operationalModeType)
[8] intervallD [1.1] string [2] OpModelD [1.1] string
[e] operationalMode [1.1] (operationalModeType) === 8] description [1.1] string
= [&ison [1.1] boolean [€ isActive  [L.1] boolean
[e] timelnterval [1.1] tTimeDatePeriod

tTimeDatePeriod

timeStart [1.1] dateTime

timeEnd [1.1] dateTime

Figure 37: Operational interval with operational mode in AUI XSD specification

tTariff tMoneyPerEnergyValue
[e] tanfID [1.1] string value [L.1] float
[e] description [0.1] string unit  [1.1] moneyPerEnergylUnitEnum
seal—[€] value [1.1] tMeoneyPerEnergyValue

le] effectiveFrom [1.1] time
|&] effectiveTo [1.1] time

Figure 38: Tariff in AUI XSD specification
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DB Schemas:

SQL specification:

CREATE TABLE aui_tariff

(
entryID int NOT NULL PRIMARY KEY,
tarifID (255) NOT NULL,
descriptionID (255),
value float NOT NULL,
unit (255)
effectiveFrom time,

effectiveTo time,

)

DER operational intervals:
CREATE TABLE aui_der_operational
(
entryID int NOT NULL PRIMARY KEY,

derID (255), NOT NULL

)i

CREATE TABLE aui_der_operational

(
entryID int NOT NULL PRIMARY KEY,
derOerID int NOT NULL FOREIGN KEY,
opMode (255) NOT NULL,

description (255) NOT NULL,
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isActive boolean NOT NULL,
isOn Boolean NOT NULL,
timeFrom dateTime NOT NULL,

timeTo dateTime NOT NULL

)

User profile:

CREATE TABLE aui_userprof_head

(
entryID int NOT NULL PRIMARY KEY,
userID (255) NOT NULL
roleID (255) NOT NULL

)i

CREATE TABLE aui_userprof_ders

(
entryID int NOT NULL PRIMARY KEY,
upID int NOT NULL FOREIGN KEY,
derID (255) NOT NULL

)i

CREATE TABLE aui_userprof_spaces

(
entryID int NOT NULL PRIMARY KEY,
upID int NOT NULL FOREIGN KEY,
spacelD (255) NOT NULL

)i

CREATE TABLE aui_userprof_extpref

(

September 2013 165

318216-INERTIA

TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

entryID int NOT NULL PRIMARY KEY,
upID int NOT NULL FOREIGN KEY,
visualMin float,
visualMax float,
thermalPref float,
evTimeln time,
evTimeOut time,
evChargingLevel float,
hotWaterPref float

)i

CREATE TABLE aui_userprof_extpref

(
entryID int NOT NULL PRIMARY KEY,
upID int NOT NULL FOREIGN KEY,
dishWasherID (255),
dWasherTimeln time,
dWasherTimeOut time,
dWasherFrekvPerWeek int,
dWasherAvgValue float,

)

Related semantic models

The fields with annotation to the DER semantic models are flowing derID device

IDs dishWasherID. SpacelD field holds the annotation to BIM semantic model.

UserID and roleID holds the annotation to the occupancy related semantic model.
These semantic models will be defined in D3.2.

6.1.5 KPIs in CIM (Energy Performance Modelling
component)

IAM interface

To be able to store KPI with context data following interface signature was
proposed:
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IAM.importKPI(
String spatialIDRef,

String derIDRef,

String occupantGroupIDRef,

String occupantIDRef,
dateTime timeFrom

dateTime timeTo

tKeyPerformancelndicator KPI

XSD schemas

318216-INERTIA

The following XSD schemas are based on the KPI categories, individual KPIs and
their unit which are defined in D2.3.1. The source code of the schemas can be

found the Annex II.

tKeyPerformancelndicator

(energyKPIType)

[e] energyKPI  [1.1] (energyKPIType)
[&] flexibilityKPI [1.1] flexibilityKPIType
[8] businessKPT [1.1] (businesskPIType)
[e] comfortkPI [1.1] (comfortkPIType)
[&] gridKPI [1.1] gridKPIType

[] TotalEnergyConsumption [0.1] tEnergyValue

[8] EnergyConsumptionPerfrea [0.1] tEnergyPerfreaValue
[e] EnergyConsumptionPerOccupant  [0.1] tEnergyValue

[&] TotalEnergyFromRES [0.1] tEnergyValue

[] TotalEnergyFromGrid [0.1] tEnergyValue

[e] TotalEmissions [0.1] tEmissienValue

[e] RESRatioToTotalEnergyCosumption [0.1] tUnitlessValue
[&] BaselineEnergyConsumption [0.1] tEnergyValue
[e] ScheduledEnergyConsumption [0.1] tEnergyValue

flexibilityKPIType

[2] DemandFlexibility [0.1]
[8] DemandFlexibilityPerArea [0.1]
(2] DemandFlexibilityPerOccupant [0.1]
[] DemandFlexibilityEnrolled [0.1]
[e] DemandFlexibilityRatio [0.1]
[e] RatioProvDemFlexToEnrolDemFlex [0.1]
[e] RatioDemdFlexToContractFlex [0.1]
[e] RatioEnrolDemFlexibToContractFlex [0.1]
[&] TotalMumberOfControlactionsEnrolled [0.1]
[g] TotalNumberofControlactionsAccepted [0.1]
[e] RatioEnrolledActionstoContractual Actions [0.1]
[8] RaticAcceptedActsToContractualActsAgreement [0.1]
[e] RaticAcceptedControlActsToEnrolledControlActs [0.1]

[e]| RatioEnrolConttroActsToTotalMumOfEnrolControfcts [0.1]
[e] RatioControlActsToTotalNumberofControlActs [0.1]
[e] TimePeriodOfControlActionsEnrolled [0.1]
(] TimePeriodOfControlActionsAccepted [0.1]
[e] RaticTimePericdAcceptedToTimeperiedEnrolled [0.1]

Figure 39: KPI categorization schema
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{energyKPIType)

[e] TotalEnergyConsumption

[2] EnergyConsumptionPerfrea

[&] EnergyConsumptionPerOccupant
[e] TotalEnergyFromRES

[e] TotalEnergyFromGrid

|&] TotalEmissions

[2] RESRatioToTetalEnergyCosumption
|2] BaselineEnergyConsumpticn

[e] ScheduledEnergyConsumption

R I

tEnergyValue
tEnergyPerAreaValue
tEnergyValue
tEnergyValue
tEnergyValue
tEmissionValue
tUnitlessValue

tEnergyValue

tEnergyValue

Figure 40: Energy KPIs schema

(businesskPIType)

(8] CostOfEnergyConsumption

[e] CostOfEnergySavings

[e] CostOfEnergyConsumptionEnrolled
[e] CostOfEnergySavingstionEnrelled

[8] AvgCostOfEnergyConsumption

(8] AvgCostofConsumptionEnrolled

[&] AvgEstimationefEnergySavings

[e] AvgEstimationofEnergySavingsEnrolled
[e] CostOfEnergyReward

[8] AvgCostOfEnergyReward

[e] CostOfEnergyPenalty

[e] AvgCostOfEnergyPenalty

[e] CO2EmissiensSavings

[e] CO2EmissiensSavingsEnrolled

(] FacilityManagerDirectControlActions

W1
W1
W1
W1
|
W1
W1
W1
W1
|
W1
W1
W1
1
W1
[e] RatioOfFacilityManagerDirectControlActions  [0..

tMonetaryValue
tMonetaryValue
tMonetaryValue
tMonetaryValue

tMeneyPerEnergyValue

tMoneyPerEnergyValue

tMeneyPerEnergyValue

tMoneyPerEnergyValue
tMonetaryValue

tMoneyPerEnergyValue

tMonetaryValue

tMoneyPerEnergyValue

tEmissionValue

tEmissionValue

tUnitlessValue

[

tUnitlessValue

Figure 41: Business KPIs schema
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tEnergyValue

value  float

unit energylUnitEnum

tEnergyPerAreaValue

value  float

unit energyPerAreallnitEnum

tEmissionValue

value  float

unit emissionUnitEnum

tUnitlessValue

valug [1.1] float

unit  [1.1] wnitlessUnitEnum

tMonetaryValue

value [1.1] float
unit  [1.1]

menetaryUnitEnum

tMoneyPerEnergyValue

value [1.1] float

unit  [1.1] moneyPerEnergyUnitEnum

tEmissionValue

value  float

unit emissionUnitEnum

tUnitlessValue

value [1.1] float
unit  [1.1]

unitlessUnitEnum
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flexibilityKPIType

tEnergyValue

[] DemandFlexibility

[€] DemandFlexibilityPerArea

[e] DemandFlexibilityPerOccupant

[] DemandFlexibilityEnrolled

[] DemandFlexibilityRatio

[e] RatioProvDemFlexToEnrolDemFlex

[&] RatioDemdFlexToContractFlex

[2] RaticEnrolDemFlexibToContractFlex

[8] TotalNurmberQfControlactionsEnrolled

[2] TotalNumberofControlactionsAccepted

[] RaticEnrolledActionstoContractualActions

[e] RatioAcceptedActsToContractualActsAgreement
[e] RatioAcceptedControlActsToEnrolledControlicts
[8] RaticEnrolConttroActsToTotalNumOfEnrolControActs
[e] RatioControlActsToTotalNumberofControlActs
[] TimePericdOfControlActionsEnrolled

[e] TimePeriodOfControlActionsAccepted

[#] RatioTimePericdAcceptedTaTimeperiodEnralled
[8] RaticTimePeriodEnrolActsToContractTimePeriod
[e] RatioAcceptedTimePeriodToCentractTimePeriod

[€] RatioEnrolTimPOfControlActsToTotal TimPOfEnrolControlActs

[8] RatioTimPOfControlActsToTotal TimPOfControlActs
[2] AvgDemandFlexPerTimePeriedOfEvent

[] AvgDemandFlexEnrolPerTimePeriodOfEvent

[e] MaxDemandFlexPerTimePericd OfEvent

[&] MaxDemandFlexEnrolPerTimePeriod OfEvent

[&] DelayRespensivenessOfDemandFlex

[2] DelayOnDeliveryOfFlexAmount

[0.1]
[0.1]
10.1]
[0.1
[0.1]
[0.1]
[0.1]
10.1]
10.1]
[0.1]
[0.1]
[0.1]
10.1]
10.1]
[0.1]
[0.1]
[0.1]
10.1]
10.1]
[0.1]
[0.1]
10.1]
10.1]
10.1]
[0.1]
[0.1]
10.1]
[0.1

tEnergyValue
tEnergyPerAreaValue
tEnergyValue
tEnergyValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tTimeDatePeriod
tTimeDatePeriod
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tEnergyValuePerTime
tEnergyValuePerTime
tEnergyValuePerTime
tEnergyValuePerTime
tDurationValue

tUnitlessValue

value  float

unit energylnitEnum

tEnergyPerAreaValue

value  float

unit energyPerArealUnitEnum

tUnitlessValue

value [1.1] float
unit  [1.1] unitlessUnitEnum

tTimeDatePeriod

timeStart [1.1] dateTime
timeEnd [1.1] dateTime

tEnergyValuePerTime

value [1.1] float

unit  [1.1] energyPerTimeUnitEnum

tDurationValue

value [1.1] float
unit  [L.1] timeUnitEnum

Figure 42: Flexibility KPIs schema

(comfortkPIType)

tUnitlessValue

[8] ThermalDiscomfortFactor

[€] LightingDiscomfartFactor

[€] OccupancyFactor

[8] VariationFromStandardBasedThermalBaseline
[] VariationFromStandardBasedBaseline

[&] AvgValueOfThermalPreferences

[e] AvgValueOfVisualPreferences

[] VariationofThermPrefFromLHBaseline

[] VariationOfVisualPreferencesFromL.H.Baseline
[8] NumberOfNotAcceptedControlActions

[€] RatioOfMotAcceptedControlActionsToTotalNumber
[e] RatioOfIndivNotAccepted ControlActionsTeTotalNumber

[e] RatioOfIndivPercentageOfMNotAcceptedControlicts
[] ElectricVehiclesDiscomfortFactor
[] DishwasherDiscomfortFactor

)
.1
.1
)
.1
.1
)
.1
.1
.1
.1
.1
.1
A

] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tllluminanceValue
] tUnitlessValue
] tlluminanceValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
] tUnitlessValue
1] time

value [1.1] float

unit  [1.1] unitlessUnitEnum

tllluminanceValue

value  float

unit illuminanceUnitEnum

Figure 43: Comfort KPIs schema
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gridKPIType

tUnitlessValue

[&] FrequencyVariation

[8] DeviationOfFrequencyVariation

2] VoltageVariation

[&] DeviationOfVolatageVariation

|&] ThermallossesVariation

|&]| DeviationOf ThermallLossesVariation
|e] RatioOfGridFailure

[8] RaticOfGridFailureBasedOnScheduled Analysis
e8] RatioOfGridEventsOnlVievel

[e] LOLE

[e] LOLP

[e] RaticOfRESexploitation

[e] RaticOfRESpotential

[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]
[0.1]

tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue
tUnitlessValue

value [1.1] float

unit  [1.1] unitlessUnitEnum

Figure 44: Grid KPIs schema

DB schemas

To store KPIs in IAM in the form presented above is not enough. The relevant
aspect to KPIs calculation is to be saved as well (i.e. context information). Thus,
aspects such as time period, reference to BIM model, DER model, Occupancy
model and Unit model should be possible to store and then to retrieve.

SQL specification:
CREATE TABLE KPI_base

(

entryID int NOT NULL PRIMARY KEY,

KPIcategory (255) NOT NULL

KPIname (255) NOT NULL

KPIvalue (255) NOT NULL

valueType (255),

timeFrom datetime NOT NULL,

timeTo datetime NOT NULL

);
CREATE TABLE KPI_spaces

(

entryID int NOT NULL PRIMARY KEY,
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kpiID int NOT NULL FOREIGN KEY,
spatialID (255) NOT NULL

)i

CREATE TABLE KPI_occupancy

(
entryID int NOT NULL PRIMARY KEY,
kpiID int NOT NULL FOREIGN KEY,
occupantlID (255)
occupantGroupID (255)

)i

CREATE TABLE KPI_der

(
entryID int NOT NULL PRIMARY KEY,
kpiID int NOT NULL FOREIGN KEY,
derlID (255)

)i

Related semantic models

The entries of the KPIs in the DB tables contain references/annotaion to BIM

model (spatialID), DER model (derID), Occupancy model (occupantliD,
occupantGroupID) and Unit model (valueType).

6.1.6 MAS Local Hub Gateway in Local Hub CIM
Local Hub IAM interfaces

ProsumersControl_exportForecastProfile

XSD schemas:
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tLocalHubForecastProfile

&
[e] devicelD [1.1]
[&] timePeriod [0.7]
[2] energyConsumption [0.1]

[8] energyProduction [0.1]

[e] sampleTime [1.1]
[e] positiveFlexibility [1.1]
[e] positiveControlCost  [1.1]
[8] negativeFlexibility [1.1]

[8] negativeControlCest [1.1]

string

tTimeDatePeriod
tEnergyValue
tEnergyValue
tDurationValue

tEnergyValue

float

tEnergyValue

float

318216-INERTIA

tTimeDatePeriod

timeStart [1.1] dateTime

timeEnd [1.1] dateTime

tEnergyValue

value  float

unit energyUnitEnum

tDuraticnValue

value [1.1] float
unit  [1.1] timeUnitEnum

Figure 45: Local Hub forecast profile XSD specification

DB schemas:

SQL specification:

CREATE TABLE Prosumers_cont_optim_forecast

(

entryID int NOT NULL PRIMARY KEY,

devicelD (255) NOT NULL

energyCon float

energyProd float

posFlex float NOT NULL

negFlex float NOT NULL

posContCost float NOT NULL

negContCost float NOT NULL

timeFrom datetime NOT NULL

timeTo datetime NOT NULL

sampleTime (255)

)

Related semantic models
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In case of Prosumers Control & Optimization data on the local hub level the
device ID is sent and stored in the IAM DB table. This ID refers to the semantic
model (the ID has form of URI of semantic model instance) and enables to
retrieve more context (such as static characteristics of device - energy profile,
device location) if needed.

6.1.7 Local Hub DER Flexibility Modelling in CIM
IAM Interface
The interface savin flexibility of local hub is the following:

e DERflex_setlLocalHubFlexibility
Since the binding of data stored in IAM and calculation of DER prediction based on
DER model will be defined in detail in D2.4.2 INERTIA Multi-dimensional DER
flexibility models see this deliverable for all IAM interfaces dedicated for DER

calculation support.

XSD specification

(] tLocalHubFlexibility [ FleibilityEnum)
[2] localHubID [1.1] string
[e] timeStarp [1.1] dateTime [E] tFlexibilityProfile
[8] flexibilityType  [L.1] FlexibilityEnum [e] timelnterval [1.1] tTimeDatePeriod
[8] flexibilityProfile [1.1] tFlexibilityProfile [e] timeStep [1.1] tDuratienValue

[8] energyValues [1.*] tEnergyValue
[e] upFlexValues [0.*] tEnergyValue

[e] downFlexValues [0.7] tEnergyValue

Figure 46: Local hub flexibility XSD specification

Parameter flexibilityType can have two values: DemandFlexibility or
GenerationFlexibility.

See D2.4.2 INERTIA Multi-dimensional DER flexibility models for updated CIM
XSD schemas.

DB schemas

Basically the DB schema for LinkSmart event is used to store data about DER
states. The flexibility of Local Control Hub is stored in DB tables designed for the
needs of MAS Based Holistic Flexibilityin Local Hub. The states of the devices are
serving to support monitoring and controlling of devices while the flexibility of
control hub calculated and sored by MAS components provide the basis for the
IAM interface/service. The table entries contain also annotation to the DER
ontology.
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6.1.7.1 DER semantic model in CIM

Using semantic annotations in data connect the RAW data stored in databases
with the semantic model (see the example of DER ontology in INERTIA
deliverable D3.1 and full specification in deliverable D3.2 as well as IAM support
of DER calculations in D2.4.1). Semantic annotations hold the stable vocabulary
of nominal parameters across all INERTIA components. The reference enables to
connect device with any BIM information and the references enable to connect
device Status and value Type with information about devices such as All possible
device statuses and respective Energy consumption information, units etc. By
using semantic annotations, it is possible to retrieve additional semantic context
to be used for further decision making or for retrieving additional information.

The DER ontology model needs to represent hierarchy of devices and their
profiles parts of DER and need to be related to concept of BIM ontology so the
location of devices or DERs is known. This semantic model will contains the
instance per each concrete DER. The DER has assigned consuming devices. The
devices are organized in the class hierarchy. Each device has assigned the set of
statuses (e.g. On, Off, StanBy, etc.). Devices have also attached the energy
profiles tied with these statuses. The energy profile parameters may have
different values (which have also assigned the units) depending on the status.
The prototype semantic model of DER can be found in the INERTIA deliverable
D3.1 and final DER model will be defined in the INERTIA deliverable D3.2
(Ontology Specification).
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6.2 Aggregator Control Hub CIM

6.2.1 Prosumers Control & Optimization in Aggregator CIM

Aggregator IAM interface
Interface for storage

ProsCO_exportForecastProfile

XSD schemas

tAgregatorForecastProfile tTimeDatePeriod
8] localHubID [1.1] string timeStart [1.1] dateTime
[&] timePeriod [0.7] tTimeDatePeriod timeEnd [1.1] dateTime
[e] enegyConsumption [0.1] tEnergyValue
[e] energyProduction [0.1] tEnergyValue tEnergyValue
[e] sampleTime [1.1] tDurationValue value  float
[e] positiveFlexibility [1.1] tEnergyValue unit energyUnitEnum
[e] positiveControlCost  [1.1] float
[e] negativeFlexibility [1.1] tEnergyValue tDurationValue
[e] negativeContralCost [1.1] float value [1.1] float

unit  [1.1] timeUnitEnum

Figure 47: Aggregator forecast profile XSD schema

DB schema
SQL specification:
CREATE TABLE pros_co_forecast
(
entryID int NOT NULL PRIMARY KEY,
LH_ID (255) NOT NULL
energyCon float
energyProd float
posFlex float NOT NULL

negFlex float NOT NULL
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posContCost float NOT NULL
negContCost float NOT NULL
timeFrom datetime NOT NULL
timeTo datetime NOT NULL

sampleTime (255)

)

CREATE TABLE pros_co_drstatiscics_segment_values
(
entryID int NOT NULL PRIMARY KEY,
LH_ID (255) NOT NULL ,
name (255) NOT NULL,
valueName (255) NOT NULL
value float NOT NULL,
)i
CREATE TABLE prosumers_cont_optim_itemdetails
(
entryID int NOT NULL PRIMARY KEY,
segmentID int NOT NULL FOREIGN KEY,
itemID (255) NOT NULL,
detail NOT NULL
)i
CREATE TABLE pros_co_drstatiscics_metric_values
(
entryID int NOT NULL PRIMARY KEY,
LH_ID (255) NOT NULL,
valueName (255) NOT NULL

value float NOT NULL,
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unit (255) NOT NULL
timestamp datetime NOT NULL
)i
Related semantic models
In case of Prosumers Control & Optimization data on the aggregator level the
Local Hub ID is sent and stored in the IAM DB table. This ID refers to the

semantic model and enables to retrieve more context data (such as information
about structure of Buildings of LH or any information about DER) if needed.

6.2.2 Grid Coordinator& DR Activation in Aggregator CIM
Aggregator IAM interfaces

Exporting interface
GridCoordinator_setDSODispatch
GridCoordinator_setMV2LCHMapping

Importing interface
GridCoordinator_getMV2LCHMapping

XSD schemas

tDSODispatch (— signalTypelDEnum|
[8] idDispatch [1.1] string
(8] idIssuer [1.1] string (energyProfileType)
[] idReceiver [1.1] string [] idSupply [1.1] string
[e] idType [1.1] signalTypelDEnum [g] timeStampBegin [1.1] dateTime
[e] timeStamp [1.1] dateTime saa[€] timeStampEnd  [1.1] dateTime
[2] energyProfile [1.1] (energyProfileType) [e] timeStampStep  [1.1] tDurationValue
[2] energyValues [1.*] tEnergyValue

Figure 48: DSO dispatch data type schema used in
GridCoordinator_setDSODispatch interface

tMV2LCHMapping (mappingValuesType)
[e] idMapping [1.1] string [e] idSupply [1.1] string
== €] timeStamp [1.1] dateTime - [2] idLocalHubs [1.*] string
[8] mappingValues [1.*] (mappingValuesType)

Figure 49: MV2LCHMapping data type schema used in
GridCoordinator_getMV2LCHMapping interface

DB schemas

SQL specification for DSO dispatch:
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CREATE TABLE dso_dispatch

(
entryID int NOT NULL PRIMARY KEY,
idDispatch (255) NOT NULL
idIssuer (255) NOT NULL
idReceiver (255) NOT NULL
idType (255) NOT NULL
timeStamp datetime NOT NULL

)i

CREATE TABLE energy_profile

(
entryID int NOT NULL PRIMARY KEY,
dsoDispatchID int NOT NULL FOREIGN KEY,
idSupply(255) NOT NULL
timeStampBegin datetime NOT NULL
timeStampEnd datetime NOT NULL
timeStampStep float NOT NULL

energyValue float NOT NULL

)

SQL specification for MV to LH Mapping:

CREATE TABLE mv2lh_mapping

(
entryID int NOT NULL PRIMARY KEY,
idMapping (255) NOT NULL
timeStamp datetime NOT NULL

)i

CREATE TABLE map2supplies
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)

entryID int NOT NULL PRIMARY KEY,
mv2lhID int NOT NULL FOREIGN KEY,

idSupply(255) NOT NULL

CREATE TABLE supplies2localhubs

(

)

entryID int NOT NULL PRIMARY KEY,
map2supID int NOT NULL FOREIGN KEY,

idLocalHubs(255) NOT NULL

Related semantic models

318216-INERTIA

Local Hub ID stored in the DB table refers to the semantic model and enables to
retrieve more context data (such as information about structure of Buildings of LH
or any information about DER) if needed.

6.2.3

DER Flexibility Analysis, Aggregation and Forecasting
This component is also known as Visual Analytics tool (VA)

Aggregator IAM Interfaces

Interfaces for retrieval

VA_getAlIDREventsForAggregator
VA_getAlIDRStatisticsForAggregator
VA_getStatisticsForAlIDRRequestsFromAggregator
VA_getStatisticsForDRRequest
VA_getKPIsForAggregator
VA_getKPIsForDRSignal
VA_getDRStatisticsPerTimestep
VA_getCandidateLocalHubsForDRSignalResponse

VA_getHighLevelStrategy

Interfaces for storage
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VA_storeCandidatesForDRSignalResponse
VA_storeHighLevelStrategy

VA_updateHighLevelStrategy

318216-INERTIA

&

Optimization component, CIM for MAS Local Hub Gateway component and CIM for
Local Hub DER Flexibility Modelling component) and DSO dispatch data (see CIM
for Grid Coordinator& DR Activation component) serve IAM retrieval interfaces
relevant for VA tool.

tSegment

[8] name [1.1] string
[1.1] float

8] memebers [1..%]

e value

tlternDietails

tlternDetails

[e] ID [1.1]
[e] details [1.1] string

string

Figure 50: XSD schema used in IAM interfaces
VA_storeCandidatesForDRSignalResponse and
VA_getCandidateLocalHubsForDRSignalResponse

tDRResponseStatistics

8] localHubID

[8] energyConsumptionForecasted

[8] energyConsumptionActual

[e] flexibilityFarecasted

[e] flexibilityActual

[e] energyConsumptionForecastedPerSpace
[e] energyConsumptionActualPerSpace
[e] flexibilityFerecastedPerSpace

[8] flexibilityActualPerSpace

[e] energyConsumptionForecastedPerDER
[e] energyConsumptionActualPerDER

[e] flexibilityForecastedPerDER

[e] flexibilityActualPerDER

tMetricOnTime
tMetricOnTime
tMetricOnTime
tMetricOnTime
tMetricOnTime

=
%

tSegment

=
%

tSegment

=
i

tSegment
(0.~
[0.7]
[0.7]
[0.7]
[0.7]

tSegment
tSegment
tSegment
tSegment

tSegment

tMetricOnTime

8] value [1.1] tEnergyValue
[e] timeStamp [1.1] dateTime

tSegment

8] name [1.1] string
8] value [1.1] string

[8] memebers [1.7] tltemDetails

Figure 51: DR response Statistics XSD schema

tStrategies

[e] ID [1.1]
|| name [1.1]
[e] description  [0.1] string

string

string

Figure 52: XSD schema for high-level strategies
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DB schemas

The DB schemas for flexibility data (see Aggregator CIM for Prosumers Control &
Optimization component, CIM for MAS Local Hub Gateway component and CIM for
Local Hub DER Flexibility Modelling component) and DSO dispatch data (see CIM
for Grid Coordinator& DR Activation component) and schemas for storing KPIs

(see KPIs in CIM) serve for data operation to the IAM interfaces relevant for VA
tool.

SQL specification of VA_storeCandidatesForDRSignalResponse:
CREATE TABLE va_drsig_segment_candidates
(
entryID int NOT NULL PRIMARY KEY,
name (255) NOT NULL,
value float NOT NULL
)i
CREATE TABLE va_drsig_itemdetails
(
entryID int NOT NULL PRIMARY KEY,
drCandidatesID int NOT NULL FOREIGN KEY,
itemID (255) NOT NULL,

detail NOT NULL

)

CREATE TABLE va_hl_strategies
(
entryID int NOT NULL PRIMARY KEY,
strategyID (255) NOT NULL,
name (255) NOT NULL,
description (255)
)i
Related semantic models
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No semantic annotations for data stored by this component are expected. Thus,
there are no fields in the DB tables containing identifiers to the instances of
semantic models.
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7.Conclusion

This deliverable presented the results of Task T2.1 — Common Information Model.
More specifically, this deliverable defines Common Information Model (CIM) for
Local Control Hub and Aggregator Control Hub of the INERTIA demand side
management Framework.

The CIM was defined as vocabulary that enables to address the information needs
for the INERTIA framework components. CIM describes the heterogeneous
information sources of the INERTIA components in a unified way. The vocabulary
is used by all the INERTIA components and thus any INERTIA component can
access information elements that are underlying the INERTIA Framework.

The requirements from INERTIA components on the IAM were the basis for the
definition of CIM. However, the information models from other relevant projects
and some of the industry standards were analysed as a possible basis.

The relevant projects and industry standards were analysed during first phase of
T2.1, since there were not concrete/stable requirements from component’s
developers on the IAM. The projects that deal with similar topics were identified
and their information models were analysed during this period. Some of these
specifications directly influenced CIM definition as pointed out in Section 3. At the
same time, the industry standards that could be possibly used as an inspiration
source were identified and analysed. The results from such analyses are
documented in Section 3 and 4.

Even though the Information models from other project as well as chosen
industry standards were also taken into consideration as a possible basis for the
definition of the INERTIA CIM their impact is rather marginal. The main basis for
the definition of CIM was the requirements from INERTIA components on storage
services provided by the IAM. Thus the analysis (presented in Section 5) and
specifications (presented in Section 6) of Local Hub CIM and Aggregator Hub CIM
are structured based on the names of these components. More explicitly, the
following structure was adopted:

e Local Hub CIM
o LinkSmart
Occupancy
User Profiling
Ambient User Interface
Multi Agent Based Local Hub Gateway
Local Hub DER Flexibility
o Energy Performance Modelling and KPIs
e Aggregator Hub CIM
o Multi Agent Based Prosumers Control & Optimization
o Grid Coordinator& DR Activation
o Aggregator Analytics

o 0O O O O

The requirements on the IAM from the component’s developers were collected,
analysed, harmonised and then used for the definition of CIM. These
requirements were collected in form of unified descriptions of component’s
interfaces that will store data to or retrieve data from the IAM. The data types
specific for INERTIA were described in a unified form (by partners responsible for
component development). These descriptions are documented in Section 5.

September 2013 183 TUK



Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

The obtained descriptions were then analysed and harmonised with the intention
to define CIM. The CIM was then defined. The definition of CIM consists of two
parts that enable Inertia components to access dedicated IAM data services:

e Names and signatures of IAM interfaces that provide data service to the
INERTIA components,
e The specification of data types that are used in these interfaces

These parts of CIM are presented in Section 6.

Furthermore, there are two additional parts of CIM needed to represent, combine
and manipulate with data within IAM, and thus enable to provide the data service.

e Database schemas that serve for storing dynamic data,
¢ Semantic models that serve for storing static data

The database schemas are presented in Section 6 of this deliverable. Some of the
fields defined by these database schemas are designed for holding annotation to
the semantic model. Such fields are inputs into design of semantic models that is
being performed within task T3.3. The complete semantic models will be
presented in report D3.2, while the prototype semantic models can be found in
the report D3.1.

Note, the presented INERTIA CIM reflects its current state. Although the INERTIA
task T2.1 dedicated to the definition of CIM finishes, this version of CIM is most
likely not a final one. The reason is that there are other tasks running and these
tasks may impact the CIM and induce its modifications in next project period.
Additionally, since the INERTIA modelling activities are not closed yet, it was not
possible to cover all dependencies between stored information in the IAM and
requested information from IAM in this deliverable.
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Annex I: Technical specification of XSD schemas

Schema inertiaLinkSmart.xsd

schema location: C:\Users\Marek

Skokan\Dropbox\Projekty TUKE\Inertia\Deliverables\xsd\xsd 23 9\inertiaLinkS

mart.xsd

attributeFormDefau  unqualified

It:

elementFormDefaul unqualified

t:

targetNamespace: http://www.inertia.eu/2013/schema/event/

Complex types

tDERModel

tEnergyProfile
tLinkSmartEvent
tSpaceWithDER
tSpatialStructure

complexT

pe tDERModel

diagram

derModelRef

EIu:u:.altiu::rn Ref

(toERModel EH =~

L1+

namespace

http://www.inertia.eu/2013/schema/event/

children

derModelRef locationRef derStates energyProfile iotDeviceIDs

source

<complexType name="tDERModel">
<sequence>
<element name="derModelRef" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="locationRef" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="derStates" type="string" minOccurs="1"
maxOccurs="unbounded"/>
<element name="energyProfile" type="inerevent:tEnergyProfile"
minOccurs="1" maxOccurs="1"/>
<element name="iotDevicelDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>

</complexType>

element tDERModel/derModelRef

diagram =
derModelRef
type | string
properties content  simple
source | <element name="derModelRef" type="string" minOccurs="1" maxOccurs="1"/>
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element tDERModel/locationRef

diagram = -
locationRef

type | string

properties content  simple

source | <element name="locationRef" type="string" minOccurs="1" maxOccurs="1"/>

element tDERModel/derStates

diagram =
¢ 'derstate

1.

14

type | string

properties minOcc 1
maxOcc  unbounded
content  simple

source | <element name="derStates" type="string" minOccurs="1"
maxOccurs="unbounded"/>

element tDERModel/energyProfile

diagram — T T S e e e e e e
| inerevent:tEnergyProfile

|
energyProfile El—t_(_"'_ =]
|

type | inerevent:tEnergyProfile

properties content  complex

children | derState energyNominalPower

source | <element name="energyProfile" type="inerevent:tEnergyProfile" minOccurs="1"
maxOccurs="1"/>

element tDERModel/iotDevicelDs

diagram =TT el -
"iotDevicelDs |
...................... -t
=
0.0
type | string
properties minOcc 0

maxOcc  unbounded
content  simple

source | <element name="iotDeviceIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>

complexType tEnergyProfile

diagram

= derState

[tEnergy.erfile [T']_(_..._ =

energyNominalPower

namespace | http://www.inertia.eu/2013/schema/event/

children | derState energyNominalPower

used by element tDERModel/energyProfile

source | <complexType name="tEnergyProfile">
<sequence>
<element name="derState" type="string" minOccurs="1" maxOccurs="1"/>
<element name="energyNominalPower"
type="ineruni:tEnergyValuePerTime" minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>
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element tEnergyProfile/derState

diagram =
~ derState

type | string

properties content  simple

source | <element name="derState" type="string" minOccurs="1" maxOccurs="1"/>

element tEnergyProfile/energyNominalPower

diagram

type | ineruni:tEnergyValuePerTime

properties content  complex

children | value unit

source | <element name="energyNominalPower" type="ineruni:tEnergyValuePerTime"
minOccurs="1" maxOccurs="1"/>

complexType tLinkSmartEvent

diagram =
= eve niType

(tLinksmartevent FH—= [}

-3 e
- 2= project :

namespace | http://www.inertia.eu/2013/schema/event/

children | eventID eventType topic timeStamp comment source project location objectID processID

content
source | <complexType name="tLinkSmartEvent">
<sequence>
<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>
<choice minOccurs="1" maxOccurs="1">
<element name="eventType" type="ineruni:eventTypeEnum"
minOccurs="1" maxOccurs="1"/>
<element name="topic" type="string" minOccurs="0" maxOccurs="1"/>
<element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="comment" type="string" minOccurs="0"

maxOccurs="1"/>
<element name="source" type="string" minOccurs="1" maxOccurs="1"/>
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<element name="project" type="string" minOccurs="0" maxOccurs="1"/>
<element name="location" type="string" minOccurs="0" maxOccurs="1"/>

<element name="objectID" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="processID" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="content" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="observation" type="string" minOccurs="1"

maxOccurs="1"/>

<element name="observationProperty" type="string" minOccurs="0"
maxOccurs="1"/>

<element name="observablePropertyType" type="string"
minOccurs="0" maxOccurs="1"/>

<element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>

<element name="observationTimeStamp" type="dateTime"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
</choice>
</sequence>
</complexType>

element tLinkSmartEvent/eventID

diagram =
type | string
properties content  simple

source

<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>

element tLinkSmartEvent/eventType

diagram =
eventType
type | ineruni:eventTypeEnum
properties content  simple
facets Kind Value Annotation

enumeration  EURPerkWh
enumeration  SEKPerkWh
enumeration  CZKPerkWh
enumeration  DKKPerkWh
enumeration  NOKPerkWh
enumeration  CHFPerkWh
enumeration  HRKPerkWh

source

<element name="eventType" type="ineruni:eventTypeEnum" minOccurs="1"
maxOccurs="1"/>

element tLinkSmartEvent/topic

diagram | =--- ===
" topic

type | string
properties minOcc 0

maxOcc 1
content  simple

source

<element name="topic" type="string" minOccurs="0" maxOccurs="1"/>
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element tLinkSmartEvent/timeStamp

diagram =
~timeSstamp

type | dateTime

properties content  simple

source | <element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>

element tLinkSmartEvent/comment

diagram | =--------- "

type | string

properties minOcc 0
maxOcc 1
content  simple

source | <element name="comment" type="string" minOccurs="0" maxOccurs="1"/>

element tLinkSmartEvent/source

diagram =
source

type | string

properties content  simple

source | <element name="source" type="string" minOccurs="1" maxOccurs="1"/>

element tLinkSmartEvent/project

diagram 1I=m - -y
. project !

type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="project" type="string" minOccurs="0" maxOccurs="1"/>

element tLinkSmartEvent/location

diagram = i
' location

type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="location" type="string" minOccurs="0" maxOccurs="1"/>

element tLinkSmartEvent/objectID

diagram ittt b
"~ objectlD |
_________ 1
type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="objectID" type="string" minOccurs="0" maxOccurs="1"/>

element tLinkSmartEvent/processlID

diagram
type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="processID" type="string" minOccurs="0" maxOccurs="1"/>
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element tLinkSmartEvent/content

diagram = -

| content [TI]—(—H-—E—---:Eobseruablerperteryrpe E

Etirr'|va.".'»1::51m|::t

properties content  complex
children | observation observationProperty observablePropertyType timeStamp observationTimeStamp
source | <element name="content" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="observation" type="string" minOccurs="1"

maxOccurs="1"/>

<element name="observationProperty" type="string" minOccurs="0"
maxOccurs="1"/>

<element name="observablePropertyType" type="string" minOccurs="0"
maxOccurs="1"/>

<element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>

<element name="observationTimeStamp" type="dateTime" minOccurs="0"
maxOccurs="1"/>

</sequence>

</complexType>
</element>

element tLinkSmartEvent/content/observation

diagram = -

type | string

properties content  simple

source | <element name="observation" type="string" minOccurs="1" maxOccurs="1"/>

element tLinkSmartEvent/content/observationProperty

diagram =TT Tt ST ST TTTTTTA
'~ observationProperty |
type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="observationProperty" type="string" minOccurs="0"
maxOccurs="1"/>

element tLinkSmartEvent/content/observablePropertyType

diagram ettt
. observablePropertyType :
type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="observablePropertyType" type="string" minOccurs="0"
maxOccurs="1"/>
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element tLinkSmartEvent/content/timeStamp

diagram =
timeStamp
type | dateTime
properties content  simple
source | <element name="timeStamp" type="dateTime" minOccurs="1"

maxOccurs="1"/>

element tLinkSmartEvent/content/observationTimeStamp

diagram = i |
i observationTime 5tamp !
type | dateTime
properties minOcc 0
maxOcc 1
content  simple
source | <element name="observationTimeStamp" type="dateTime" minOccurs="0"
maxOccurs="1"/>
complexType tSpaceWithDER
diagram
[ts;mcewnh DER E]—(—-—— = Al
' 0.0
- - = z0neRef
namespace | http://www.inertia.eu/2013/schema/event/
children | spaceRef derIDs zoneRef
used by element tSpatialStructure/spaceWithDERs

source

<complexType name="tSpaceWithDER">
<sequence>

<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

<element name="derIDs" type="string" minOccurs="0"

maxOccurs="unbounded"/>

<element name="zoneRef" type="string" minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>

element tSpaceWithDER/spaceRef

diagram =
type | string
properties content  simple
source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element tSpaceWithDER/derIDs

diagram =ttt n
derlDs |,
'''''''''''' = ;_'_'
0.0

type | string
properties minOcc 0

maxOcc  unbounded
content  simple

source

<element name="derIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>

element tSpaceWithDER/zoneRef

diagram oo
i zoneRef :
type | string
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properties minOcc 0
maxOcc 1
content  simple

source | <element name="zoneRef" type="string" minOccurs="0" maxOccurs="1"/>

complexType tSpatialStructure

diagram =
"locationModelRef |
[tSpatiaIStruu::ture E]—[—--— | T
- spacelithDERs
0.0
namespace | http://www.inertia.eu/2013/schema/event/
children | locationModelRef spaceWithDERs
source | <complexType name="tSpatialStructure">
<sequence>
<element name="locationModelRef" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="spaceWithDERs" type="inerevent:tSpaceWithDER"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
element tSpatialStructure/locationModelRef
diagram =
FlocationModelRet |
type | string
properties content  simple
source | <element name="locationModelRef" type="string" minOccurs="1"

maxOccurs="1"/>

element tSpatialStructure/spaceWithDERs

diagram -]
| -- 1% zoneRef E |
L e
type | inerevent:tSpaceWithDER
properties minOcc 0

maxOcc  unbounded
content  complex

children | spaceRef derIDs zoneRef

source | <element name="spaceWithDERs" type="inerevent:tSpaceWithDER"
minOccurs="0" maxOccurs="unbounded"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmlispy
Schema inertiaUserProfilingandAUI.xsd

schema location: C:\Users\Marek

Skokan\workspace\Inertia CIM Schema 01\xsd\inertiaUserProfilingandAUI.xsd
attributeFormDefault:

elementFormDefault: qualified
targetNamespace: http://www.example.org/inertiaUserProfile
Elements Complex types

NewElement controlEventType
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electricVehicleType
envEventType
smartDishwasherType
smartRefrigeratorType

smartWaterHeaterType
tAUIExtPreferences

tAUluserProfile
tControlAction
tDERoperationalInetervals
tGroupOfUserCharacteristics
thermalEventType
tIndividualUserProfile
tOperationalInterval
tTariff

tUPEvents
tUserPreferences
tWeightenDyn
visuallEventType

element NewElement

diagram =
HewElement
namespace | http://www.example.org/inertiaUserProfile
type | string

properties

content  simple

source

<element name="NewElement" type="string"/>

complexT

pe controlEventType

diagram

tnz:controlActions

[control EventType [TI]—(—"-— =

E'.ns:weigh

‘I

namespace | http://www.example.org/inertiaUserProfile
children | tns:controlActions tns:weight
used by element tUPEvents/controlEvents

source

<complexType name="controlEventType">
<sequence>

<element name="controlActions" type="tns:tControlAction” minOccurs="1"
maxOccurs="unbounded"/>

<element name="weight" type="float" minOccurs="1"
maxOccurs="unbounded"/>
</sequence>

</complexType>
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ontrolEventType/controlActions

diagram

[ ol

tnstControlAction

E'.ns:eventID

L-- tns:timePeriods
h

| il by Ml

tns:controlActions
1.

= tns:derlD

0
= tns:controlAct

—F'.ns:number[}fl:}cu:upants |

|
|
I

G
|
|
:

namespace

http://www.example.org/inertiaUserProfile

type

tns:tControlAction

properties

minOcc 1
maxOcc  unbounded
content  complex

children | tns:eventIDs tns:timePeriods tns:derID tns:controlAct tns:numberOfOccupants
source | <element name="controlActions" type="tns:tControlAction" minOccurs="1"
maxOccurs="unbounded"/>
element controlEventType/weight
diagram = -
:|'|s:l.I.rE|gh
1.0
namespace | http://www.example.org/inertiaUserProfile
type | float
properties minOcc 1
maxOcc  unbounded
content  simple
source | <element name="weight" type="float" minOccurs="1"
maxOccurs="unbounded"/>
complexType electricVehicleType
diagram
[electriu:‘l.l’ehiu:leTyrpe [TIJ—(—--—:E—--E tns:avgSoC
t- 45 tn=:avg\alue
namespace | http://www.example.org/inertiaUserProfile
children | tns:ID tns:maxSoC tns:minSoC tns:avgSoC tns:timeln tns:timeOut tns:avgValue
used by element tUserPreferences/userPreferences/operationalPreferences/electricVehicle
source | <complexType name="electricVehicleType">
<sequence>

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="maxSoC" type="ineruni:tUnitlessValue" minOccurs="0"

maxOccurs="1"/>
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<element name="minSoC" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

<element name="avgSoC" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

<element name="timeln" type="string" minOccurs="1" maxOccurs="1"/>

<element name="timeOut" type="time" minOccurs="1" maxOccurs="1"/>

<element name="avgValue" type="float" minOccurs="0" maxOccurs="1"/>

</sequence>
</complexType>

element electricVehicleType/ID

diagram
D

namespace | http://www.example.org/inertiaUserProfile

type | string

properties content  simple

source | <element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

element electricVehicleType/maxSoC

diagram

namespace | http://www.example.org/inertiaUserProfile

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="maxSoC" type="ineruni:tUnitlessValue" minOccurs="0"

maxOccurs="1"/>

element electricVehicleType/minSoC

diagram

namespace | http://www.example.org/inertiaUserProfile

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="minSoC" type="ineruni:tUnitlessValue" minOccurs="0"

maxOccurs="1"/>

element electricVehicleType/avgSoC

diagram

namespace | http://www.example.org/inertiaUserProfile
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type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="avgSoC" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

element electricVehicleType/timeln

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="timeln" type="string" minOccurs="1" maxOccurs="1"/>

element electricVehicleType/timeOut

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | time
properties content  simple
source

<element name="timeOut" type="time" minOccurs="1" maxOccurs="1"/>

element electricVehicleType/avgValue

diagram :'E'""""""'I
« tnzavgWalue .
namespace | http://www.example.org/inertiaUserProfile
type | float
properties minOcc 0
maxOcc 1
content  simple
source | <element name="avgValue" type="float" minOccurs="0" maxOccurs="1"/>
complexType envEventType
diagram =
= tn=:timeDccured |
[envaentTyrpe ET']_(_..._ o
r-- tnz:timePeriod
L__: tn=:kpiRef
namespace | http://www.example.org/inertiaUserProfile
children | tns:eventID tns:timeOccured tns:timePeriod tns:kpiRef
used by element tUPEvents/envEvent
source | <complexType name="envEventType">
<sequence>
<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timeOccured" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="timePeriod" type="ineruni:tTimeDatePeriod"
minOccurs="0" maxOccurs="1"/>
<element name="kpiRef" type="inerkpi:tKeyPerformancelndicator"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>

element envEventType/eventID

diagram

= tns:eventlD
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>

element envEventType/timeOccured

diagram = -
|_ tnz:timeQccured
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source | <element name="timeOccured" type="string" minOccurs="1"

maxOccurs="1"/>

element envEventType/timePeriod

diagram

v tnz:itimePeriod [ -]

—_—
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc 1
content  complex
children | timeStart timeEnd
source

<element name="timePeriod" type="ineruni:tTimeDatePeriod" minOccurs="0"
maxOccurs="1"/>

element envEventType/kpiRef

diagram

| inerkpi:tkeyPerformancelndicator

energykPl

+
comfortkPl

|
|
|

|
|
|
|
|
E._"_”_S'_’_""_‘?ift_e_f_ E"I’C:E'_ —| flexibilitykPl £ I
|
|
|
|

namespace | http://www.example.org/inertiaUserProfile
type | inerkpi:tKeyPerformanceIndicator
properties minOcc 0
maxOcc 1
content  complex
children | energyKPI flexibilityKPI businessKPI comfortKPI gridKPI
source

<element name="kpiRef" type="inerkpi:tKeyPerformancelndicator"
minOccurs="0" maxOccurs="1"/>
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complexType smartDishwasherType

diagram

EsmartDishwasherType E]—[—H-— =

namespace | http://www.example.org/inertiaUserProfile

children | tns:ID tns:timeln tns:timeOut tns:frequencyPerWeek tns:avgValue

used by elements tAUIExtPreferences/dishawasher
tUserPreferences/userPreferences/operationalPreferences/dishwasher

source | <complexType name="smartDishwasherType">
<sequence>
<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timeln" type="time" minOccurs="0"
maxOccurs="unbounded"/>
<element name="timeOut" type="time" minOccurs="0"
maxOccurs="unbounded"/>
<element name="frequencyPerWeek" type="int" minOccurs="0"

maxOccurs="1"/>

<element name="avgValue" type="float" minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>

element smartDishwasherType/ID

diagram

D

namespace | http://www.example.org/inertiaUserProfile

type | string

properties content  simple

source | <element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

element smartDishwasherType/timeln

diagram 1= mmmm - -,
i nz:timeln
0.0
namespace | http://www.example.org/inertiaUserProfile
type | time
properties minOcc 0

maxOcc  unbounded
content  simple

source | <element name="timeln" type="time" minOccurs="0"
maxOccurs="unbounded"/>

element smartDishwasherType/timeOut

diagram b= i ES
i tns:timeOut |
T = = = - ==
0.0
namespace | http://www.example.org/inertiaUserProfile
type | time
properties minOcc 0

maxOcc  unbounded
content  simple

source | <element name="timeOut" type="time" minOccurs="0"
maxOccurs="unbounded"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element smartDishwasherType/frequencyPerWeek

diagram IZT T TS Tmmmmmmmommmm--o-e
' :|'|5:frequenc1.rPer'|.'|Ieek:
namespace | http://www.example.org/inertiaUserProfile
type | int
properties minOcc 0
maxOcc 1
content  simple
source

<element name="frequencyPerWeek" type="int" minOccurs="0"
maxOccurs="1"/>

element smartDishwasherType/avgValue

diagram e
i tnz:avgValue !
| e e e e e e -
namespace | http://www.example.org/inertiaUserProfile
type | float
properties minOcc 0
maxOcc 1
content  simple
source | <element name="avgValue" type="float" minOccurs="0" maxOccurs="1"/>
complexType smartRefrigeratorType
diagram
[smartFtefrigeratorTyrpe [TIJ—(—H-— =
namespace | http://www.example.org/inertiaUserProfile
children | tns:ID tns:setPoint tns:weight
used by element tUserPreferences/userPreferences/operationalPreferences/refrigerator
source | <complexType name="smartRefrigeratorType">
<sequence>

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="setPoint" type="string" minOccurs="0" maxOccurs="1"/>

<element name="weight" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>

</complexType>

element smartRefrigeratorType/ID

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

element smartRefrigeratorType/setPoint

diagram S
i tns:setPoint
namespace | http://www.example.org/inertiaUserProfile
type | string

properties minOcc 0
maxOcc 1

content  simple

source

<element name="setPoint" type="string" minOccurs="0" maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element smartRefrigeratorType/weight

diagram | w=------ -m--y
i tnsiweight
0.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source | <element name="weight" type="string" minOccurs="0"
maxOccurs="unbounded"/>

complexType smartWaterHeaterType

diagram
[smarﬂ'ﬂaterHeaterTyrpe EH:—-H— F} - -~ tn=:zetPoint '
o .
-4 tns:timeQut |
_____________ 1
namespace | http://www.example.org/inertiaUserProfile
children | tns:ID tns:setPoint tns:timeOut
used by element tUserPreferences/userPreferences/operationalPreferences/boiler
source | <complexType name="smartWaterHeaterType">
<sequence>

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="setPoint" type="float" minOccurs="0" maxOccurs="1"/>
<element name="timeOut" type="time" minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>

element smartWaterHeaterType/ID

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

element smartWaterHeaterType/setPoint

diagram T mmmmmmmmes
i tns:isetPoint .
namespace | http://www.example.org/inertiaUserProfile
type | float

properties minOcc 0
maxOcc 1

content  simple

source

<element name="setPoint" type="float" minOccurs="0" maxOccurs="1"/>

element smartWaterHeaterType/timeOut

diagram =ttt B
- tns:timeQut |
namespace | http://www.example.org/inertiaUserProfile
type | time
properties minOcc 0
maxOcc 1
content  simple
source | <element name="timeOut" type="time" minOccurs="0" maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

complexT

pe tAUIExtPreferences

diagram

EtAUIE:tPrefarences [T']—(—--—:E} :

namespace | http://www.example.org/inertiaUserProfile
children | tns:visualMin tns:visualMax tns:thermalPref tns:evTimeln tns:evTimeOut
tns:evCharginglevel tns:hotWaterPreferences tns:dishawasher
used by elements  tAUIuserProfile/extPreferences tIndividualUserProfile/extPreferencesAUI

source

<complexType name="tAUIExtPreferences">
<sequence>
<element name="visualMin" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="visualMax" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="thermalPref" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>
<element name="evTimeln" type="time" minOccurs="0" maxOccurs="1"/>
<element name="evTimeOut" type="time" minOccurs="0"
maxOccurs="1"/>
<element name="evChargingLevel" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="hotWaterPreferences" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>
<element name="dishawasher" type="tns:smartDishwasherType"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>

element tAUIExtPreferences/visualMin

diagram |_______|
| ineruni:tilluminance\Value |
[ - ----- .---- | |
¢ tn=wvisualMin (-] | |
__ _—_—__|
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit

source

<element name="visualMin" type="ineruni:tIlluminanceValue" minOccurs="0"
maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tAUIExtPreferences/visualMax

diagram r— Y — — —|
| inerunictilluminanceValue |
]
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="visualMax" type="ineruni:tllluminanceValue" minOccurs="0"
maxOccurs="1"/>

element tAUIExtPreferences/thermalPref

diagram -_— — — — —/ /1
| ineruni:tTemperatureValue |
i Inz:thermalPref [ = |
L S
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tTemperatureValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="thermalPref" type="ineruni:tTemperatureValue"

minOccurs="0" maxOccurs="1"/>

element tAUIExtPreferences/evTimeln

diagram B cm-msmsm-es-y
T ins:evTimeln |
namespace | http://www.example.org/inertiaUserProfile
type | time
properties minOcc 0
maxOcc 1
content  simple
source

<element name="evTimeln" type="time" minOccurs="0" maxOccurs="1"/>

element tAUIExtPreferences/evTimeOut

diagram il
v tns:evTimelut ¢
namespace | http://www.example.org/inertiaUserProfile
type | time
properties minOcc 0
maxOcc 1
content  simple
source

<element name="evTimeOut" type="time" minOccurs="0" maxOccurs="1"/>

element tAUIExtPreferences/evCharginglLevel

diagram
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namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="evChargingLevel" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element tAUIExtPreferences/hotWaterPreferences

diagram

- —— — — —
| ineruni:tTemperatureValue |
v tnz:hotWaterPreferences [ = |
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tTemperatureValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="hotWaterPreferences" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>

element tAUIExtPreferences/dishawasher

diagram
v Inz:dishawasher
namespace | http://www.example.org/inertiaUserProfile
type | tns:smartDishwasherType
properties minOcc 0
maxOcc 1
content  complex
children | tns:ID tns:timeln tns:timeOut tns:frequencyPerWeek tns:avgValue
source

<element name="dishawasher" type="tns:smartDishwasherType"
minOccurs="0" maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

complexType tAUIuserProfile

diagram

~tns:userlD

[tAUIuserProfile [TIJ—(—"-— =

L-4 tn=:extPreferences
r------------------ b S

0.0

namespace | http://www.example.org/inertiaUserProfile

children | tns:userID tns:userRole tns:derIDs tns:spacelDs tns:extPreferences

source | <complexType name="tAUIuserProfile">
<sequence>

<element name="userID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="userRole" type="string" minOccurs="1" maxOccurs="1"/>

<element name="derIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>
<element name="spacelDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>
<element name="extPreferences" type="tns:tAUIExtPreferences"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexType>

element tAUIuserProfile/userID

diagram =
tnz:userlDd

namespace | http://www.example.org/inertiaUserProfile

type | string

properties content  simple

source | <element name="userID" type="string" minOccurs="1" maxOccurs="1"/>

element tAUIuserProfile/userRole

diagram =
tnz:userRole

namespace | http://www.example.org/inertiaUserProfile

type | string

properties content  simple

source | <element name="userRole" type="string" minOccurs="1" maxOccurs="1"/>

element tAUIuserProfile/derIDs

diagram =
'.ns:derID

1.

L4

namespace | http://www.example.org/inertiaUserProfile

type | string

properties minOcc 1
maxOcc  unbounded
content  simple

source | <element name="derIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tAUIuserProfile/spacelDs

diagram ittt .
i tnz:spacelDs |
0.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source " minOccurs="0"

<element name="spacelDs" type="string
maxOccurs="unbounded"/>

element tAUIuserProfile/extPreferences

diagram —
n=:hotWaterPreferences |
namespace | http://www.example.org/inertiaUserProfile
type | tns:tAUIExtPreferences
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:visualMin tns:visualMax tns:thermalPref tns:evTimeln tns:evTimeOut
tns:evCharginglevel tns:hotWaterPreferences tns:dishawasher
source | <element name="extPreferences" type="tns:tAUIExtPreferences"
minOccurs="0" maxOccurs="unbounded"/>
complexType tControlAction
diagram =
'.|'|5:e1.rentID
_"’
1.0
-+ tns:timePeriods
Tpm == == == = == - ==t
- 0.0
EtCDntmIAu:.tlcrn [TI]_(_"'_E_
= tn=:controlAct
—F:ns:numberﬂfﬂccupﬂnts |
namespace | http://www.example.org/inertiaUserProfile
children | tns:eventIDs tns:timePeriods tns:derID tns:controlAct tns:numberOfOccupants
used by elements tGroupOfUserCharacteristics/controlActions
tIndividualUserProfile/controlActions controlEventType/controlActions
source

<complexType name="tControlAction">
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

<sequence>

<element name="eventIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>

<element name="timePeriods" type="ineruni:tTimePeriod" minOccurs="0"
maxOccurs="unbounded"/>

<element name="derID" type="string" minOccurs="1" maxOccurs="1"/>

<element name="controlAct" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="numberOfOccupants" type="int" minOccurs="1"
maxOccurs="1"/>
</sequence>

</complexType>

element tControlAction/eventIDs

diagram =
tns:eve ntID
1.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 1

maxOcc  unbounded
content  simple

source

<element name="eventIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>

element tControlAction/timePeriods

diagram
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tTimePeriod
properties minOcc 0
maxOcc  unbounded
content  complex
children | startTime endTime

source

<element name="timePeriods" type="ineruni:tTimePeriod" minOccurs="0"
maxOccurs="unbounded"/>

element tControlAction/derID

diagram =
=:derlD
namespace | http://www.example.org/inertiaUserProfile
type | string

properties

content  simple

source

<element name="derID" type="string" minOccurs="1" maxOccurs="1"/>

element tControlAction/controlAct

diagram =
tnz:controlAct
namespace | http://www.example.org/inertiaUserProfile

type

string

properties

content  simple

source

<element name="controlAct" type="string" minOccurs="1" maxOccurs="1"/>

element tControlAction/numberOfOccupants

diagram

Ftns:numbe rOfOccupants
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namespace | http://www.example.org/inertiaUserProfile
type | int
properties content  simple
source | <element name="numberOfOccupants" type="int" minOccurs="1"
maxOccurs="1"/>
complexType tDERoperationallnetervals
diagram =
E‘lDERDpEf&tiDI‘IEHI‘IEtEWﬂlE [TI]—(—H-— =
tnz:intervalList
1.0
namespace | http://www.example.org/inertiaUserProfile
children | tns:derID tns:intervallList
source | <complexType name="tDERoperationallnetervals">
<sequence>
<element name="derID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="intervallList" type="tns:tOperationallnterval"
minOccurs="1" maxOccurs="unbounded"/>
</sequence>
</complexType>
element tDERoperationalInetervals/derID
diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source | <element name="derID" type="string" minOccurs="1" maxOccurs="1"/>
element tDERoperationallnetervals/intervallList
diagram -r - — — —
| tnz:t0perationallnterval |
| = tn=:intervallD |
| —| tn=:operationalMode
tns:intervalList E;I—H_"'_E_ |
i = = tn=:isOn
il |
| —| tn=:timelnterval |
namespace | http://www.example.org/inertiaUserProfile
type | tns:tOperationalInterval
properties minOcc 1
maxOcc  unbounded
content  complex
children | tns:intervallD tns:operationalMode tns:isOn tns:timelnterval
source

<element name="intervallList" type="tns:tOperationallnterval" minOccurs="1"
maxOccurs="unbounded"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

complexType tGroupOfUserCharacteristics
diagram =
—|_:|15:zoneDr5pacele ”
1.0
[tGrouprUserCharac:teristics [TI]—(—-H—]E]—
namespace | http://www.example.org/inertiaUserProfile
children | tns:zoneOrSpacesID tns:spaceRef tns:numberOfOccupants tns:role tns:deviceIDs

tns:preferences tns:controlActions tns:groupEvents tns:individualIDs

source

<complexType name="tGroupOfUserCharacteristics">
<sequence>
<element name="zoneOrSpacesID" type="string" minOccurs="1"

maxOccurs="unbounded"/>
<element name="spaceRef" type="string" minOccurs="0" maxOccurs="1"/>

<element name="numberOfOccupants" type="int" minOccurs="0"
maxOccurs="1"/>

<element name="role" type="string" minOccurs="0"
maxOccurs="unbounded"/>

<element name="devicelDs" type="string" minOccurs="0"

maxOccurs="unbounded"/>
<element name="preferences" type="tns:tUserPreferences" minOccurs="1"
maxOccurs="unbounded"/>
<element name="controlActions" type="tns:tControlAction" minOccurs="0"
maxOccurs="unbounded"/>
<element name="groupEvents" minOccurs="0" maxOccurs="unbounded">
<complexType>
<sequence>
<element name="weight" type="float" minOccurs="0"
maxOccurs="1"/>
<element name="event" type="tns:tUPEvents" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>
</element>

<element name="individualIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>

</complexType>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tGroupOfUserCharacteristics/zoneOrSpacesID

diagram =
|_:|15:zoneDr5pacesID ”
1.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 1
maxOcc  unbounded
content  simple
source

<element name="zoneOrSpacesID" type="string" minOccurs="1"
maxOccurs="unbounded"/>

element tGroupOfUserCharacteristics/spaceRef

diagram P bl
“inz:zpaceRef :
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc 1
content  simple
source

<element name="spaceRef" type="string" minOccurs="0" maxOccurs="1"/>

element tGroupOfUserCharacteristics/numberOfOccupants

diagram [ il ettt |
v tnz:number0fOccupants !
.
namespace | http://www.example.org/inertiaUserProfile
type | int
properties minOcc 0
maxOcc 1
content  simple
source

<element name="numberOfOccupants" type="int" minOccurs="0"
maxOccurs="1"/>

element tGroupOfUserCharacteristics/role

diagram Eiaiaiaaliealial -
“tnsirole N
.............. el
g.O0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source

<element name="role" type="string" minOccurs="0"
maxOccurs="unbounded"/>

element tGroupOfUserCharacteristics/deviceIDs

diagram e - .
i tn=:devicelDs |1
0.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source

<element name="devicelDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>
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element tGroupOfUserCharacteristics/preferences

diagram |————————
tnz:tlUzerPreferences
tns:preferences E;l_l(*:EI—| tns:userPreferences |
1.0 _________|
namespace | http://www.example.org/inertiaUserProfile
type | tns:tUserPreferences
properties minOcc 1
maxOcc  unbounded
content  complex
children | tns:userPreferences

source

<element name="preferences" type="tns:tUserPreferences" minOccurs="1"
maxOccurs="unbounded"/>

element tGroupOfUserCharacteristics/controlActions

diagram __________|
:_:ns::CDn:rDIF-.c:iDn |
| E'.ns:eventID |
| 1.0 |
| -+ tnz:timePeriods |
Yo -
-------------------- 0.0 |
v tnz:controlActions E] ———
________________ 0o | —|E'.|'|s:derID |
: = tn=:controlAct |
| —F'.ns:number[}f[}ccupants | |
- - _
namespace | http://www.example.org/inertiaUserProfile
type | tns:tControlAction
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:eventIDs tns:timePeriods tns:derID tns:controlAct tns:numberOfOccupants

source

<element name="controlActions" type="tns:tControlAction" minOccurs="0"
maxOccurs="unbounded"/>

element tGroupOfUserCharacteristics/groupEvents

diagram =il ===
Ol tnz:weight |
namespace | http://www.example.org/inertiaUserProfile
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:weight tns:event

source

<element name="groupEvents" minOccurs="0" maxOccurs="unbounded">
<complexType>

<sequence>
<element name="weight" type="float" minOccurs="0" maxOccurs="1"/>
<element name="event" type="tns:tUPEvents" minOccurs="1"
maxOccurs="1"/>
</sequence>

</complexType>
</element>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tGroupOfUserCharacteristics/groupEvents/weight

diagram =t m--a
! tn=:weight ,
____________ 1
namespace | http://www.example.org/inertiaUserProfile
type | float
properties minOcc 0
maxOcc 1
content  simple
source | <element name="weight" type="float" minOccurs="0" maxOccurs="1"/>

element tGroupOfUserCharacteristics/groupEvents/event

diagram - _l
[ tns:tUPEvents |
.'": tnz:visualEvents
| 1 e - - - & ':_'.'l |
g 0.0
| - |
1 P e e mmm .. —————————
r-4 tnz:thermalEvents |
| R T T T LT Ty Sl
1 —
tns:event E]—'—(—-H—E-i 0.0 |
| :---i ns:controlEvents |
: '''''''''''''''''''''''''''''''''' hlly :_'_
| : 0.0 |
1
| v+ tns:envEvent |
‘e m - - - Sy -;-_l |
| 0.0
- 1
namespace | http://www.example.org/inertiaUserProfile
type | tns:tUPEvents
properties content  complex
children | tns:visualEvents tns:thermalEvents tns:controlEvents tns:envEvent

source

<element name="event" type="tns:tUPEvents" minOccurs="1"

maxOccurs="1"/>

element tGroupOfUserCharacteristics/individualIDs

diagram | = jgr---c-ooomses s 5
i tns:individuallDs
'''''''''''''''''''''''''''''' Lol :_'_I
0.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source | <element name="individualIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>
complexType thermalEventType

diagram

= tns:eventlD

—F'.ns:time[}cu:ured |

[thermalEventT{.rpe [TIJ—(—H-—:E]—---E tn=:timePeriod

= tn=:PMVValue

namespace | http://www.example.org/inertiaUserProfile
children | tns:eventID tns:timeOccured tns:timePeriod tns:spaceRef tns:PMVValue
used by element tUPEvents/visualEvents
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

source

<complexType name="thermalEventType">
<sequence>
<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timeOccured" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timePeriod" type="ineruni:tTimeDatePeriod"
minOccurs="0" maxOccurs="1"/>

<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="PMVValue" type="ineruni:PMVUnitEnum" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>

element thermalEventType/eventID

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>

element thermalEventType/timeOccured

diagram = -
|_:|'|s:t|meDl:l:ured |
namespace | http://www.example.org/inertiaUserProfile
type | dateTime
properties content  simple
source | <element name="timeOccured" type="dateTime" minOccurs="1"
maxOccurs="1"/>
element thermalEventType/timePeriod
diagram f— — — 0 — —
|i|'|erLl|'|i::Ti|1'|eDa:eF'erin:n:I |
v tn=:timePeriod [ = |
- =
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc 1
content  complex
children | timeStart timeEnd
source | <element name="timePeriod" type="ineruni:tTimeDatePeriod" minOccurs="0"
maxOccurs="1"/>
element thermalEventType/spaceRef
diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
element thermalEventType/PMVValue
diagram =
tn=:PMVValue
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:PMVUnitEnum
properties content  simple
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facets Kind Value  Annotation
enumeration -3
enumeration -2
enumeration -1
enumeration 0
enumeration 1
enumeration 2
enumeration 3
source | <element name="PMVValue" type="ineruni:PMVUnitEnum" minOccurs="1"
maxOccurs="1"/>
complexType tIndividualUserProfile
diagram = L
—| '.|'|5:|n|::||1.r|duaIID|
L- =tn=:role |
E'.ns:deviu:eltl
1.0
='.|'|5:spa|:eID
(tlndividualUseerfile E]—(—u-—]a— 1.0
—| tns:preferences
—| tnz:extPreferencesAll
—|E'.ns:indi1.rE1.rents
.
' 1.0
1
1
‘-4 tn=:controlActions
lpmmmmmmmmm————————- m =1
0.0
namespace | http://www.example.org/inertiaUserProfile
children | tns:individualID tns:role tns:deviceIDs tns:spacelDs tns:preferences tns:extPreferencesAUI

tns:indivEvents tns:controlActions

source

<complexType name="tIndividualUserProfile">
<sequence>
<element name="individualID" type="string" minOccurs="1"

maxOccurs="1"/>
<element name="role" type="string" minOccurs="0" maxOccurs="1"/>

<element name="devicelDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>
<element name="spacelDs" type="string" minOccurs="1"

maxOccurs="unbounded"/>
<element name="preferences" type="tns:tUserPreferences" minOccurs="1"
maxOccurs="1"/>

<element name="extPreferencesAUI" type="tns:tAUIExtPreferences"
minOccurs="1" maxOccurs="1"/>
<element name="indivEvents" type="string" minOccurs="1"

maxOccurs="unbounded"/>
<element name="controlActions" type="tns:tControlAction" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tIndividualUserProfile/individualID

diagram =
~ tnz:individuallD
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="individualID" type="string" minOccurs="1" maxOccurs="1"/>

element tIndividualUserProfile/role

diagram S
tns:role
namespace | http://www.example.org/inertiaUserProfile
type | string

properties minOcc 0
maxOcc 1

content  simple

source

<element name="role" type="string" minOccurs="0" maxOccurs="1"/>

element tIndividualUserProfile/devicelDs

diagram = -
'.ns:devlu:eID
1.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 1
maxOcc  unbounded
content  simple
source | <element name="devicelDs" type="string" minOccurs="1"

maxOccurs="unbounded"/>

element tIndividualUserProfile/spacelDs

diagram =
'.ns:spau:eID
1.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 1
maxOcc  unbounded
content  simple
source | <element name="spacelDs" type="string" minOccurs="1"

maxOccurs="unbounded"/>

element tIndividualUserProfile/preferences

diagram |________
tns:itlUserPreferences
tns:preferences E]—:(—H-—:EH tns:userPreferences |
namespace | http://www.example.org/inertiaUserProfile
type | tns:tUserPreferences
properties content  complex
children | tns:userPreferences

source

<element name="preferences" type="tns:tUserPreferences" minOccurs="1"
maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tIndividualUserProfile/extPreferencesAUI

diagram | e |
tns:tAUIEXtPreferences

--r--
'

| 1
A
| I e e - - T

i

g
"
2
=l
3
-
=]

tns:extPreferencesAll E]—'—(—-u—jﬂ

- tns:evTimeOut '

|
|
|
|
tn=:thermalPref |
|
|
|
|

S T

1
]
| ' Im - s s s s s s s mmmmm - o |
]
[—

namespace | http://www.example.org/inertiaUserProfile

type | tns:tAUIExtPreferences

properties content _complex

children | tns:visualMin tns:visualMax tns:thermalPref tns:evTimeln tns:evTimeOut

tns:evCharginglLevel tns:hotWaterPreferences tns:dishawasher

source | <element name="extPreferencesAUI" type="tns:tAUIExtPreferences"

minOccurs="1" maxOccurs="1"/>

element tIndividualUserProfile/indivEvents

diagram = —
tnz:indivEvents
1.0

namespace | http://www.example.org/inertiaUserProfile

type | string

properties minOcc 1
maxOcc  unbounded
content  simple

source | <element name="indivEvents" type="string" minOccurs="1"

maxOccurs="unbounded"/>

element tIndividualUserProfile/controlActions

diagram l—————______|

-4 tns:timePeriods
1

- Rl |
] |

________________ B | = tn=:derlD

= tn=:controlAct

6

| —F'.ns:number[}f[}ccupants |

namespace | http://www.example.org/inertiaUserProfile

type | tns:tControlAction

properties minOcc 0
maxOcc  unbounded
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

content  complex

children | tns:eventIDs tns:timePeriods tns:derID tns:controlAct tns:numberOfOccupants
source | <element name="controlActions" type="tns:tControlAction" minOccurs="0"
maxOccurs="unbounded"/>
complexType tOperationalInterval
diagram = R
tn=:intervallD
—| tns:operationalMode
[tDperationallnterual E]—(—H-—:E—
—| tn=:timelnterval
namespace | http://www.example.org/inertiaUserProfile
children | tns:intervalID tns:operationalMode tns:isOn tns:timelnterval
used by element tDERoperationallnetervals/intervallList

source

<complexType name="tOperationallnterval">
<sequence>
<element name="intervallD" type="string" minOccurs="1"

maxOccurs="1"/>
<element name="operationalMode" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="0OpModelD" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="description" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="isActive" type="boolean" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>
</element>
<element name="isOn" type="boolean" minOccurs="1" maxOccurs="1"/>

<element name="timelnterval" type="ineruni:tTimeDatePeriod"
minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element tOperationalInterval/intervalID

diagram = -
tn=:intervallD
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple

source

<element name="intervalID" type="string" minOccurs="1" maxOccurs="1"/>

element tOperationallnterval /operationalMode

diagram =
tnz:0pModelD
tnz:operationalMode [TI]—(—-H— -] E'.ns:desu:ription
namespace | http://www.example.org/inertiaUserProfile
properties content  complex
children | tns:OpModelD tns:description tns:isActive
source | <element name="operationalMode" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

<element name="OpModeID" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="description" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="isActive" type="boolean" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>
</element>

element tOperationalInterval/operationalMode/OpModelID

diagram =
tnz:0pModelD
namespace | http://www.example.org/inertiaUserProfile
type | string

properties

content  simple

source

<element name="0OpModelD" type="string" minOccurs="1" maxOccurs="1"/>

element tOperationalInterval /operationalMode/description

diagram = —
tn=:description
namespace | http://www.example.org/inertiaUserProfile
type | string

properties

content  simple

source

<element name="description" type="string" minOccurs="1" maxOccurs="1"/>

element tOperationalInterval/operationalMode/isActive

diagram = - -
namespace | http://www.example.org/inertiaUserProfile
type | boolean
properties content  simple

source

<element name="isActive" type="boolean" minOccurs="1" maxOccurs="1"/>

element tOperationallnterval/isOn

diagram = -
namespace | http://www.example.org/inertiaUserProfile

type

boolean

properties

content  simple

source

<element name="isOn" type="boolean" minOccurs="1" maxOccurs="1"/>

element tOperationallnterval/timelnterval

diagram - — — —
| ineruni:tTimeDatePeriod |
| = time Start |
tn=:timelnterval E]—I—(—H-— ] |
| |
—_— e — —_—
namespace | http://www.example.org/inertiaUserProfile

type | ineruni:tTimeDatePeriod
properties content  complex
children | timeStart timeEnd

source

<element name="timelnterval" type="ineruni:tTimeDatePeriod" minOccurs="1"
maxOccurs="1"/>
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complexType tTariff
diagram = .
-+ tn=:description
—E
—F:ns:effeu::tiveFrom |
—|E'.|'|5:effec’ti1.reTo
namespace | http://www.example.org/inertiaUserProfile
children | tns:tarifID tns:description tns:value tns:effectiveFrom tns:effectiveTo
source | <complexType name="tTariff">
<sequence>
<element name="tarifID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="description" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="value" type="ineruni:tMoneyPerEnergyValue"
minOccurs="1" maxOccurs="1"/>
<element name="effectiveFrom" type="time" minOccurs="1"
maxOccurs="1"/>
<element name="effectiveTo" type="time" minOccurs="1"
maxOccurs="1"/>
</sequence>

</complexType>

element tTariff/tarifID

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="tarifID" type="string" minOccurs="1" maxOccurs="1"/>

element tTariff/description

diagram Zccoom-m--------s
i tns:description |
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 0
maxOcc 1
content  simple
source

<element name="description" type="string" minOccurs="0" maxOccurs="1"/>

element tTariff/value

diagram e e e e ]
| inerunictMoneyPerEnergyValue |
| tnz:ivalue E]—'—(—H-— = |
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tMoneyPerEnergyValue
properties content  complex
children | value unit

source

<element name="value" type="ineruni:tMoneyPerEnergyValue" minOccurs="1"
maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tTariff/effectiveFrom

diagram = -
|_ tn=:effectiveFrom
namespace | http://www.example.org/inertiaUserProfile
type | time
properties content  simple
source | <element name="effectiveFrom" type="time" minOccurs="1"

maxOccurs="1"/>

element tTariff/effectiveTo

diagram = -
tnz:effectiveTo
namespace | http://www.example.org/inertiaUserProfile
type | time
properties content  simple
source | <element name="effectiveTo" type="time" minOccurs="1" maxOccurs="1"/>
complexType tUPEvents
diagram el et el
o tnz:wisualEvents
i 0.0
r-+ tnz:thermalEvents
Ve o -;-_l
(tEvents =} 0.0
,L--E ns:controlEvents
[ty Rty Sl e
! 0.0
-4 tns:envEvent
lpmm === == - ]
0.0
namespace | http://www.example.org/inertiaUserProfile
children | tns:visualEvents tns:thermalEvents tns:controlEvents tns:envEvent

used by element tGroupOfUserCharacteristics/groupEvents/event

source | <complexType name="tUPEvents">
<sequence>

<element name="visualEvents" type="tns:thermalEventType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="thermalEvents" type="tns:visuallEventType"
minOccurs="0" maxOccurs="unbounded"/>
<element name="controlEvents" type="tns:controlEventType"
minOccurs="0" maxOccurs="unbounded"/>

<element name="envEvent" type="tns:envEventType" minOccurs="0"
maxOccurs="unbounded"/>

</sequence>

</complexType>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tUPEvents/visualEvents
diagram I—________l
| tns:ithermalEveniType |
| |
| —Ftns:timet}ccured | |
i tns:wvisualEvents QTEE—---: tns:timePeriod |
0.0 = |
| |
| = tn=:PMVValue |
namespace | http://www.example.org/inertiaUserProfile
type | tns:thermalEventType
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:eventID tns:timeOccured tns:timePeriod tns:spaceRef tns:PMVValue
source | <element name="visualEvents" type="tns:thermalEventType" minOccurs="0"
maxOccurs="unbounded"/>
element tUPEvents/thermalEvents
diagram r_________|
| tnswvisuallEventType |
| |
| —F:ns:timet}ccured | |
i tns:thermalEvents E—'E}H—---: tns:timePeriod |
Mpmmmm e -t I e e e e
g.0 | =
| |
| —| tns:luminance\Value I
namespace | http://www.example.org/inertiaUserProfile
type | tns:visuallEventType
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:eventID tns:timeOccured tns:timePeriod tns:spaceRef tns:luminanceValue
source | <element name="thermalEvents" type="tns:visuallEventType" minOccurs="0"
maxOccurs="unbounded"/>
element tUPEvents/controlEvents
diagram |'________
tn=:controlEventType _|
tnz:controlActions |
1.0 |
E'.ns:weigh |
| 1.0 |
namespace | http://www.example.org/inertiaUserProfile
type | tns:controlEventType
properties minOcc 0

maxOcc  unbounded
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

content  complex

children | tns:controlActions tns:weight
source | <element name="controlEvents" type="tns:controlEventType" minOccurs="0"
maxOccurs="unbounded"/>
element tUPEvents/envEvent
diagram —_— — — — — —
| tns:envEventType —|
e '.ns:tirneDu:curedl |
i tns:envEvent E| == _________________
ettt IZI M | r-4 tns:timePeriod |
| v-2 tn=:kpiRef
L e |
namespace | http://www.example.org/inertiaUserProfile
type | tns:envEventType
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:eventID tns:timeOccured tns:timePeriod tns:kpiRef
source | <element name="envEvent" type="tns:envEventType" minOccurs="0"
maxOccurs="unbounded"/>
complexType tUserPreferences
diagram
[tUserPreferenc:es ETI]_(‘“":EH tns:userPreferences
namespace | http://www.example.org/inertiaUserProfile
children | tns:userPreferences
used by elements  tGroupOfUserCharacteristics/preferences tIndividualUserProfile/preferences

source

<complexType name="tUserPreferences">
<sequence>
<element name="userPreferences" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="visualPreferences" minOccurs="0"

maxOccurs="unbounded">
<complexType>

<sequence>
<element name="maxLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="minLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="currentLum" type="ineruni:tllluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="avgLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="weightenDyn" type="tns:tWeightenDyn"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
<element name="thermalPreferences" minOccurs="0"
maxOccurs="unbounded">
<complexType>

<sequence>
<element name="maxPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
<element name="minPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
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Deliverable D2.1

Dissemination Level (PU)

318216-INERTIA

<element
minOccurs="0"

<element
minOccurs="0"

<element
minOccurs="0"

name="currentPMV"

name="avgPMV"

name="weightenDyn"

</sequence>
</complexType>

</element>
<element

name="operationalPreferences"

maxOccurs="unbounded" >
<complexType>

<sequence>

<element
minOccurs="0"
<element
minOccurs="0"
<element
minOccurs="0"
<element
minOccurs="0"
<element
minOccurs="0"

name="refrigerator"

name="dishwasher"

name="electricVehicle"

name="boiler"

name="weightenDyn"

</sequence>
</complexType>

</element>
</sequence>
</complexType>
</element>
</sequence>
</complexType>

type="ineruni:PMVUnitEnum"
maxOccurs="1"/>
type="ineruni:PMVUnitEnum"
maxOccurs="1"/>
type="tns:tWeightenDyn"
maxOccurs="1"/>

minOccurs="0"

type="tns:smartRefrigeratorType"
maxOccurs="1"/>
type="tns:smartDishwasherType"
maxOccurs="1"/>
type="tns:electricVehicleType"
maxOccurs="1"/>
type="tns:smartWaterHeaterType"
maxOccurs="1"/>
type="tns:tWeightenDyn"
maxOccurs="1"/>

element t

UserPreferences/userPreferences

diagram

tnz:userPreferences E]—(—--—:E} +-

: 0.0
:
N P
--+ tns:operationalPreferences
____________________________________________________ i, -_-_I
0.0
namespace | http://www.example.org/inertiaUserProfile
properties content  complex
children | tns:visualPreferences tns:thermalPreferences tns:operationalPreferences

source

<element
<complexType>
<sequence>
<element

name="userPreferences"

name="visualPreferences"

maxOccurs="unbounded">

<complexType>

<sequence>
<element
minOccurs="0"
<element
minOccurs="0"
<element
minOccurs="0"
<element
minOccurs="0"
<element

name="maxLum"
name="minLum"
name="currentLum"

name="avgLum"

name="weightenDyn"

minOccurs="1"

maxOccurs="1">

minOccurs="0"

type="ineruni:tIlluminanceValue"
maxOccurs="1"/>
type="ineruni:tllluminanceValue"
maxOccurs="1"/>
type="ineruni:tllluminanceValue"
maxOccurs="1"/>
type="ineruni:tllluminanceValue"
maxOccurs="1"/>
type="tns:tWeightenDyn"
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>
</element>
<element name="thermalPreferences" minOccurs="0"
maxOccurs="unbounded">
<complexType>

<sequence>
<element name="maxPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
<element name="minPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
<element name="currentPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
<element name="avgPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>
<element name="weightenDyn" type="tns:tWeightenDyn"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
<element name="operationalPreferences" minOccurs="0"
maxOccurs="unbounded">
<complexType>

<sequence>
<element name="refrigerator" type="tns:smartRefrigeratorType"
minOccurs="0" maxOccurs="1"/>
<element name="dishwasher" type="tns:smartDishwasherType"
minOccurs="0" maxOccurs="1"/>
<element name="electricVehicle" type="tns:electricVehicleType"
minOccurs="0" maxOccurs="1"/>
<element name="boiler" type="tns:smartWaterHeaterType"
minOccurs="0" maxOccurs="1"/>
<element name="weightenDyn" type="tns:tWeightenDyn"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
</sequence>
</complexType>
</element>

element tUserPreferences/userPreferences/visualPreferences
diagram jmmmmmmmmmmmm e a
--< tns:maxLum
LT
i Jsmintum B
________________________ T
' tn=wisualPreferences E_E_ET": tnz:currentLum
__________________________________________ =y ¢
0.0 : et
L-4 tns:avglLum
1
t-2 tns:weightenDyn
___________________ 1
namespace | http://www.example.org/inertiaUserProfile
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:maxLum tns:minLum tns:currentLum tns:avgLum tns:weightenDyn

source

<element name="visualPreferences" minOccurs="0"
maxOccurs="unbounded">
<complexType>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

<sequence>
<element name="maxLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="minLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="currentLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="avgLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>

<element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>

</sequence>
</complexType>
</element>

element tUserPreferences/userPreferences/visualPreferences/maxLum
diagram r—— — — — ]
| inerunictllluminanceValue |
]
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit

source

<element name="maxLum" type="ineruni:tIlluminanceValue" minOccurs="0"
maxOccurs="1"/>

element t

UserPreferences/userPreferences/visualPreferences/minLum

diagram

e 1

| ineruni:tilluminanceValue |

¢ tns:minLum [ |

namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="minLum" type="ineruni:tIlluminanceValue" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/visualPreferences/currentLum
diagram |_______|
| ineruni:tiiluminance\Value |
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0

maxOcc 1
content  complex
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children | value unit
source | <element name="currentLum" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>
element tUserPreferences/userPreferences/visualPreferences/avgLum
diagram |_——————|
| inerunitliluminance\Value |
i tnsiavglum [2 | I
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="avgLum" type="ineruni:tIlluminanceValue" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/visualPreferences/weightenDyn
diagram e |
| tns:tWeightenDyn |
| = tns:environmentalEventiDs ” |
' tns:weightenDyn 1.0 |
| E'.ns:weigh |
1.0 |
|\ _ _
namespace | http://www.example.org/inertiaUserProfile
type | tns:tWeightenDyn
properties minOcc 0
maxOcc 1
content  complex
children | tns:environmentalEventIDs tns:weight
source | <element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/thermalPreferences
diagram =
v tnz:thermalPreferences
'''''''''''''''''''''''''''''''''''''''''''''' gy
0.0
tn=:weightenDyn
namespace | http://www.example.org/inertiaUserProfile
properties minOcc 0
maxOcc  unbounded
content  complex
children | tns:maxPMV tns:minPMV tns:currentPMV tns:avgPMV tns:weightenDyn
source | <element name="thermalPreferences" minOccurs="0"

maxOccurs="unbounded">
<complexType>
<sequence>
<element name="maxPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
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Deliverable

D2.1 Dissemination Level (PU) 318216-INERTIA

maxOccurs="1"/>

<element name="minPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>

<element name="currentPMV" type="ineruni:PMVUnitEnum"
minOccurs="0" maxOccurs="1"/>

<element name="avgPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>

<element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>

</sequence>
</complexType>
</element>

element tUserPreferences/userPreferences/thermalPreferences/maxPMV
diagram bl
v tnsimaxPMVY
...............
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:PMVUnitEnum
properties minOcc 0
maxOcc 1
content  simple
facets Kind Value  Annotation
enumeration -3
enumeration -2
enumeration -1
enumeration 0
enumeration 1
enumeration 2
enumeration 3
source | <element name="maxPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/thermalPreferences/minPMV
diagram =TT iafeintatalniet
Tinz:minPMY
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:PMVUnitEnum
properties minOcc 0
maxOcc 1
content  simple
facets Kind Value Annotation
enumeration -3
enumeration -2
enumeration -1
enumeration 0
enumeration 1
enumeration 2
enumeration 3
source | <element name="minPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/thermalPreferences/currentPMV
diagram IZ- - oo mmmmmmmm--o
i tnsicurrentPMY
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:PMVUnitEnum
properties minOcc 0
maxOcc 1
content  simple
facets Kind Value Annotation
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enumeration -3
enumeration -2
enumeration -1
enumeration
enumeration

enumeration

w N = O

enumeration

source | <element name="currentPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/thermalPreferences/avgPMV
diagram =ttt B
! tns:avgPMV |
namespace | http://www.example.org/inertiaUserProfile
type | ineruni:PMVUnitEnum
properties minOcc 0
maxOcc 1
content  simple
facets Kind Value  Annotation
enumeration -3
enumeration -2
enumeration -1
enumeration 0
enumeration 1
enumeration 2
enumeration 3
source | <element name="avgPMV" type="ineruni:PMVUnitEnum" minOccurs="0"
maxOccurs="1"/>
element tUserPreferences/userPreferences/thermalPreferences/weightenDyn
diagram - —— — — — — —/
| tns:tWeightenDyn |
| E'.|'|s:en1.rir::-nmentalE1.rentIDs” |
' tn=:weightenDyn [ = 1.0 |
| |
|- _
namespace | http://www.example.org/inertiaUserProfile
type | tns:tWeightenDyn
properties minOcc 0
maxOcc 1
content  complex
children | tns:environmentalEventIDs tns:weight
source

<element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tUserPreferences/userPreferences/operationalPreferences

diagram

== s s s mmmm s mm - 1

-4 tnz:weightenDyn

e

namespace | http://www.example.org/inertiaUserProfile

properties minOcc 0
maxOcc  unbounded
content  complex

children | tns:refrigerator tns:dishwasher tns:electricVehicle tns:boiler tns:weightenDyn

source | <element name="operationalPreferences" minOccurs="0"
maxOccurs="unbounded">
<complexType>

<sequence>
<element name="refrigerator" type="tns:smartRefrigeratorType"
minOccurs="0" maxOccurs="1"/>
<element name="dishwasher" type="tns:smartDishwasherType"
minOccurs="0" maxOccurs="1"/>
<element name="electricVehicle" type="tns:electricVehicleType"
minOccurs="0" maxOccurs="1"/>
<element name="boiler" type="tns:smartWaterHeaterType"
minOccurs="0" maxOccurs="1"/>

<element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>

</sequence>
</complexType>
</element>

element tUserPreferences/userPreferences/operationalPreferences/refrigerator

diagram

namespace | http://www.example.org/inertiaUserProfile

type | tns:smartRefrigeratorType

properties minOcc 0
maxOcc 1
content  complex

children | tns:ID tns:setPoint tns:weight

source | <element name="refrigerator" type="tns:smartRefrigeratorType"
minOccurs="0" maxOccurs="1"/>
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Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

element tUserPreferences/userPreferences/operationalPreferences/dishwasher

diagram
v tnz:dishwasher
namespace | http://www.example.org/inertiaUserProfile
type | tns:smartDishwasherType
properties minOcc 0
maxOcc 1
content  complex
children | tns:ID tns:timeln tns:timeOut tns:frequencyPerWeek tns:avgValue
source | <element name="dishwasher" type="tns:smartDishwasherType"
minOccurs="0" maxOccurs="1"/>
element
tUserPreferences/userPreferences/operationalPreferences/electricVehicle
diagram e — — — — —
| tns:electricVehicleType |
| |
| r-5 tns:maxSoC |
| F-+ tns:minSoC |
i tns:electricViehicle E—I—E}H—--: tns:avg5oC |
} :
o |
| t- ¥ tns:avgValue ; |
namespace | http://www.example.org/inertiaUserProfile
type | tns:electricVehicleType
properties minOcc 0
maxOcc 1
content  complex
children | tns:ID tns:maxSoC tns:minSoC tns:avgSoC tns:timeln tns:timeOut tns:avgValue
source | <element name="electricVehicle" type="tns:electricVehicleType"

minOccurs="0" maxOccurs="1"/>
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element tUserPreferences/userPreferences/operationalPreferences/boiler

diagram

namespace | http://www.example.org/inertiaUserProfile

type | tns:smartWaterHeaterType

properties minOcc 0
maxOcc 1
content  complex

children | tns:ID tns:setPoint tns:timeOut

source | <element name="boiler" type="tns:smartWaterHeaterType" minOccurs="0"
maxOccurs="1"/>

element tUserPreferences/userPreferences/operationalPreferences/weightenDyn

diagram - — — — —— —— — —

| = tns:environmentalEventiDs ”

|
|
E tnz:weightenDyn [—] [—] 1.0 |
|
|

E'.ns:weight

i

namespace | http://www.example.org/inertiaUserProfile

type | tns:tWeightenDyn

properties minOcc 0
maxOcc 1
content  complex

children | tns:environmentalEventIDs tns:weight

source | <element name="weightenDyn" type="tns:tWeightenDyn" minOccurs="0"
maxOccurs="1"/>

complexType tWeightenDyn

diagram

~ tn=:environmentalEventlDs ”

[mfeightenmrn E]—(—--— = 1.0

E'.ns-:weight

1!

namespace | http://www.example.org/inertiaUserProfile

children | tns:environmentalEventIDs tns:weight

used by elements tUserPreferences/userPreferences/visualPreferences/weightenDyn
tUserPreferences/userPreferences/thermalPreferences/weightenDyn
tUserPreferences/userPreferences/operationalPreferences/weightenDyn

source | <complexType name="tWeightenDyn">
<sequence>

<element name="environmentalEventIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>

<element name="weight" type="float" minOccurs="1"
maxOccurs="unbounded"/>
</sequence>

</complexType>
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element tWeightenDyn/environmentalEventIDs

diagram = -
|_'.ns:em.nmnmentalEventIDs ”
1.0
namespace | http://www.example.org/inertiaUserProfile
type | string
properties minOcc 1
maxOcc  unbounded
content  simple
source

<element name="environmentalEventIDs" type="string" minOccurs="1"
maxOccurs="unbounded"/>

element tWeightenDyn/weight

diagram = -
:|'|s:l.I.rE|gh
1.0
namespace | http://www.example.org/inertiaUserProfile
type | float
properties minOcc 1
maxOcc  unbounded
content  simple
source | <element name="weight" type="float" minOccurs="1"
maxOccurs="unbounded"/>
complexType visuallEventType
diagram =
—F:ns:timet}ccured |
[visuallEventTyrpe [Tl]—(—u-—jﬂ—---: tn=:timePeriod
—| tn=:luminanceValue
namespace | http://www.example.org/inertiaUserProfile
children | tns:eventID tns:timeOccured tns:timePeriod tns:spaceRef tns:luminanceValue
used by element tUPEvents/thermalEvents
source | <complexType name="visuallEventType">
<sequence>
<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timeOccured" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timePeriod" type="ineruni:tTimeDatePeriod"
minOccurs="0" maxOccurs="1"/>
<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="luminanceValue" type="ineruni:tllluminanceValue"
minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element visuallEventType/eventID

diagram =
namespace | http://www.example.org/inertiaUserProfile
type | string
properties content  simple
source

<element name="eventID" type="string" minOccurs="1" maxOccurs="1"/>
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element visuallEventType/timeOccured

diagram = -
|_'.|'|5:t|meDu:|:ured |

namespace | http://www.example.org/inertiaUserProfile

type | dateTime

properties content  simple

source | <element name="timeOccured" type="dateTime" minOccurs="1"
maxOccurs="1"/>

element visuallEventType/timePeriod

diagram I —— —— —— — —

v tnzitimePeriod [ -]

namespace | http://www.example.org/inertiaUserProfile

type | ineruni:tTimeDatePeriod

properties minOcc 0
maxOcc 1
content  complex

children | timeStart timeEnd

source | <element name="timePeriod" type="ineruni:tTimeDatePeriod" minOccurs="0"
maxOccurs="1"/>

element visuallEventType/spaceRef

diagram =
tns:spaceRef

namespace | http://www.example.org/inertiaUserProfile

type | string

properties content  simple

source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element visuallEventType/luminanceValue

diagram |_______|
| ineruni:tilluminanceValue

namespace | http://www.example.org/inertiaUserProfile

type | ineruni:tIlluminanceValue

properties content  complex
children | value unit
source | <element name="luminanceValue" type="ineruni:tIlluminanceValue"

minOccurs="1" maxOccurs="1"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmispy
Schema inertiaOccupancyAndFlow.xsd

schema location: C:\Users\Marek
Skokan\Dropbox\Projekty TUKE\Inertia\Deliverables\xsd\xsd 23 9\inertiaOccupa
ncyAndFlow.xsd

attributeFormDefa  unqualified

ult:

elementFormDefa unqualified

ult:

targetNamespace:  http://www.inertia.eu/2013/schema/occupancy/
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Deliverable D2.1

Complex types
tDurationSpentPerSpace

tDynamiclExtraSchedulingParameters
tFlowIndividual

tFlowOverall
tLocationTransitionMatrix
tOccupancylIndividual
tOccupancyOverall
tOccupancyPrediction
tOccupancyTransitionMatrix

tOccupant

tOccupantLocationPredictions
tOccupantlLocationPresence
tOccupantSchedule
tOpenReferenceOccupancyModel
tProportionOfTimePerSpace
tScheduledEvent

tSojournTime

tSpaceSchedule
tTemporalDistributionType
tTemporalDistributionWithPattern
tTemporalType

tTransitionCouple
tTypicalExtraSchedulingParameters

complexT

pe tDurationSpentPerSpace

Dissemination Level (PU)

318216-INERTIA

diagram

(tDu ration SpentPerSpace [TI]—(—H-— [=]

= spatialRef

duration

namespace

http://www.inertia.eu/2013/schema/occupancy/

children

spatialRef duration

used by

element

source

<complexType
<sequence>
<element
maxOccurs="1"/>

name="spatialRef"

<element name="duration" type="ineruni:tDurationValue"

maxOccurs="1"/>
</sequence>
</complexType>

tSojournTime/meanSojournTimePerSpace

name="tDurationSpentPerSpace">
type="string" minOccurs="1"

minOccurs="1"

element tDurationSpentPerSpace/spatialRef

diagram = -
patialRef
type | string
properties content  simple
source

<element name="spatialRef" type="string" minOccurs="1" maxOccurs="1"/>

element tDurationSpentPerSpace/duration

diagram —_— e — — _l

[ ineruniztDurationValue
duration EI—I{_'"_ =]
-
type | ineruni:tDurationValue
properties content  complex
children | value unit
source | <element name="duration" type="ineruni:tDurationValue" minOccurs="1"

maxOccurs="1"/>
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ble D2.1 Dissemination Level (PU) 318216-INERTIA

complexType tDynamiclExtraSchedulingParameters

diagra

m

(tl:ryrnamicl ExtraschedulingParam... [TIJ—(—-H—:E—IE date |

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | date

used by elements tScheduledEvent/extraDynamicDescription
tOccupantSchedule/extraDynamicDescription
source | <complexType name="tDynamiclExtraSchedulingParameters">
<sequence>
<element name="date" type="date" minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element tDynamiclExtraSchedulingParameters/date

diagram =
type | date
properties content  simple

source

<element name="date" type="date" minOccurs="1" maxOccurs="1"/>

complexType tFlowIndividual

diagram

= occu pantlD

(tFlowlndiuidual E]—(—m— =

temporal

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | occupantID temporal flow

source | <complexType name="tFlowIndividual">
<sequence>
<element name="occupantID" type="string" minOccurs="1"

maxOccurs="1"/>

<element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>
<element name="flow" type="inerocp:tLocationTransitionMatrix"

minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element

tFlowIndividual/occupantID

diagram =
occupantlD
type | string
properties content  simple
source | <element name="occupantID" type="string" minOccurs="1" maxOccurs="1"/>
element tFlowIndividual/temporal
diagram —_————— — —
| inerocp:tTemporalType |
| r-4 dayType |
temnoralE]—ﬁ*:EH .
‘-4 season |
| esssssaed
type | inerocp:tTemporalType
properties content  complex
children | dayType season
source | <element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>
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element tFlowIndividual/flow
diagram I—________

type | inerocp:tLocationTransitionMatrix
properties content  complex
children | transitons

source | <element name="flow" type="inerocp:tLocationTransitionMatrix" minOccurs="1"
maxOccurs="1"/>

complexType tFlowOverall
diagram

Egrn:ru;:-llil

[tFlowcn.re rall E]_(_..._ =

temporal

flowCharacteristics

namespace | http://www.inertia.eu/2013/schema/occupancy/
children | groupID temporal flowCharacteristics
source | <complexType
<sequence>

<element name="groupID" type="string" minOccurs="1" maxOccurs="1"/>
<element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>

<element name="flowCharacteristics"
type="inerocp:tOccupancyTransitionMatrix" minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

name="tFlowOverall">

element tFlowOverall/groupID

diagram =
ouplD
type | string
properties content  simple
source | <element name="groupID" type="string" minOccurs="1" maxOccurs="1"/>

element tFlowOverall/temporal
diagram —_————— —— —

| inerocp:tTemporalType

.---E dayType |

|
temporal I:TI]—I-(—'"—:EH ::::::::::I
|

type | inerocp:tTemporalType

properties content  complex
children | dayType season

source | <element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>
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element tFlowOverall/flowCharacteristics

diagram s o o o e e e e
| inerocptOccupancyTransitionMatrix |
flowCharacteristics EIJ{*:EH transition\alue |
| e |
L 1
type | inerocp:tOccupancyTransitionMatrix
properties content  complex
children | transitionValue
source | <element name="flowCharacteristics"
type="inerocp:tOccupancyTransitionMatrix" minOccurs="1" maxOccurs="1"/>
complexType tLocationTransitionMatrix
diagram L
(tLou:.ationTransitionMatrix EI_(_'"_:EI—l transitons
1.0
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | transitons
used by element tFlowIndividual/flow
source | <complexType name="tLocationTransitionMatrix">
<sequence>
<element name="transitons" type="inerocp:tTransitionCouple"
minOccurs="1" maxOccurs="unbounded"/>
</sequence>

</complexType>

element tLocationTransitionMatrix/transitons

diagram r——— —— — — — —
| inerocprtTransitionCouple |
transitons [ﬁ]—l—(—-ﬂ— = |
= | _ |
| probabilityValue |
[ —...
type | inerocp:tTransitionCouple
properties minOcc 1
maxOcc  unbounded
content  complex
children | spaceFromRef spaceToRef probabilityValue
source | <element name="transitons" type="inerocp:tTransitionCouple" minOccurs="1"
maxOccurs="unbounded"/>
complexType tOccupancylIndividual
diagram
-+ absences
[tDcl:upanm_.rlndividual [T']_(_..._ = o
r-- arrival
:L--i departure
L-4 sojournTime
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | occupant temoral absences arrival departure sojournTime
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source

<complexType name="tOccupancyIndividual">
<sequence>

<element name="occupant" type="inerocp:tOccupant" minOccurs="1"
maxOccurs="1"/>

<element name="temoral" type="inerocp:tTemporalType" minOccurs="0"
maxOccurs="1"/>

<element name="absences"
type="inerocp:tTemporalDistributionWithPattern" minOccurs="0"
maxOccurs="1"/>
<element name="arrival" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1"
maxOccurs="1"/>
<element name="statisticalChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

<element name="departure" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1"
maxOccurs="1"/>
<element name="statisticalChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

<element name="sojournTime" type="inerocp:tSojournTime"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>

element tOccupancyIndividual/occupant

diagram |'__________|
inerocp:tOccupant |
=TT
| e |
G |
+ -+~ occupantRoleRef
occupant —--—:E}-! LT LR ET T, o |
| : 0.0
| L-J: occupantCharacteristics | |
type | inerocp:tOccupant
properties content  complex
children | id occupantRoleRef occupantCharacteristics

source

<element name="occupant" type="inerocp:tOccupant" minOccurs="1"
maxOccurs="1"/>

element tOccupancylIndividual/temoral

diagram - — —
| inerocpitTemporalType
___________ | r-- dayType |
i )= R——
___________ L_. season |
| ressseed
type | inerocp:tTemporalType
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properties minOcc 0
maxOcc 1
content  complex

children | dayType season

source

<element name="temoral" type="inerocp:tTemporalType" minOccurs="0"
maxOccurs="1"/>

element tOccupancyIndividual/absences

diagram r__________
inerocpiTemporalDistributionWithPattern |
type | inerocp:tTemporalDistributionWithPattern
properties minOcc 0
maxOcc 1
content  complex
children | pattern value

source

<element name="absences" type="inerocp:tTemporalDistributionWithPattern"
minOccurs="0" maxOccurs="1"/>

element tOccupancyIndividual/arrival

diagram
properties minOcc 0
maxOcc 1
content  complex
children | timeAvgq statisticalChar

source

<element name="arrival" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>
<element name="statisticalChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tOccupancyIndividual/arrival/timeAvg

diagram =
imeAvg
type | time
properties content  simple

source

<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>
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element tOccupancylIndividual/arrival/statisticalChar

diagram _— —m———— —— —— —— —
| ineruni:tStatisticValues |
| = max |
I = min I
| statisticalChar E|—‘—(:-—j3——|=median |
| |
| —Fstandardl)eviation | |
type | ineruni:tStatisticValues
properties minOcc 0
maxOcc 1
content  complex
children | max min median mean standardDeviation
source

<element name="statisticalChar" type="ineruni:tStatisticValues" minOccurs="0"
maxOccurs="1"/>

element tOccupancyIndividual/departure

diagram =
.............
v departure [ e
""""""" ‘.. statisticalChar
properties minOcc 0
maxOcc 1
content  complex
children | timeAvg statisticalChar
source | <element name="departure" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>
<element name="statisticalChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tOccupancyIndividual/departure/timeAvg

diagram =
type | time
properties content  simple
source

<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>
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element tOccupancylIndividual/departure/statisticalChar

diagram _— —m———— —— —— —— —
| ineruni:tStatisticValues

|

| “max |

| = min |

I | - |
| statisticalChar [3-{~ i median |
|

|

|

= mean

Il

T

= standardDeviation |

type | ineruni:tStatisticValues

properties minOcc 0
maxOcc 1
content  complex

children | max min median mean standardDeviation

source | <element name="statisticalChar" type="ineruni:tStatisticValues" minOccurs="0"
maxOccurs="1"/>

element tOccupancylIndividual/sojournTime

diagram l_____________|

| Ir--i meanProportion0fTimePerSpa... |

ittty iyt tetylutytututylutetutntytututylylytutuiel, o

type | inerocp:tSojournTime

properties minOcc 0
maxOcc 1
content  complex

children | meanProportionOfTimePerSpace meanSojournTimePerSpace

source | <element name="sojournTime" type="inerocp:tSojournTime" minOccurs="0"
maxOccurs="1"/>

complexType tOccupancyOverall

diagram

= spatialRef

EtDu:u:upanu::l_.rDl.rerall I:TI]_(_'"_ =

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | id spatialRef temporal density firstArrival lastDeparture

source | <complexType name="tOccupancyOverall">
<sequence>
<element name="id" type="string" minOccurs="1" maxOccurs="1"/>
<element name="spatialRef" type="string" minOccurs="1"
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maxOccurs="1"/>
<element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>

<element name="density" type="inerocp:tTemporalDistributionType"
minOccurs="0" maxOccurs="1"/>
<element name="firstArrival" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1"
maxOccurs="1"/>
<element name="statisticChar" type="ineruni:tStatisticvalues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

<element name="lastDeparture" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="statisticChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
</sequence>
</complexType>

element tOccupancyOverall/id

type | string
properties content  simple

source

<element name="id" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupancyOverall/spatialRef

diagram = -
spatialRef
type | string
properties content  simple

source

<element name="spatialRef" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupancyOverall/temporal

diagram —— e —
| inerocp:tTemporalType
| r--4 dayType |
1 [ 1
tempaoral :|—|—| —--—:E}-! __________
‘-4 season |
| s |
type | inerocp:tTemporalType
properties content  complex
children | dayType season

source

<element name="temporal" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>
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element tOccupancyOverall/density

diagram - — — — —
| inerocprtTemporalDistributionType |
i density E]—I—(_..._E—| value |
type | inerocp:tTemporalDistributionType
properties minOcc 0
maxOcc 1
content  complex
children | value
source | <element name="density" type="inerocp:tTemporalDistributionType"

minOccurs="0" maxOccurs="1"/>

element tOccupancyOverall/firstArrival

diagram =
..............
o firstArrival (H - —
""""""" L. statisticChar
properties minOcc 0
maxOcc 1
content  complex
children | timeAvqg statisticChar
source | <element name="firstArrival" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>
<element name="statisticChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tOccupancyOverall/firstArrival/timeAvg

diagram =
type | time
properties content  simple
source

<element name="timeAvg" type="time" minOccurs="1" maxOccurs="1"/>

element tOccupancyOverall/firstArrival / statisticChar

diagram _— —m— e —— —— —— —— —
| inerunitStatisticValues |
! statisticChar E|—‘—[—-——:E|— = median | |
| —Fst&ndardl)eviation | |
type | ineruni:tStatisticValues
properties minOcc 0
maxOcc 1
content  complex
children | max min median mean standardDeviation
source

<element name="statisticChar" type="ineruni:tStatisticValues" minOccurs="0"
maxOccurs="1"/>
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element tOccupancyOverall/lastDeparture

diagram —
---------------
i lastDeparture [ - -
_______________ -+ statisticChar

properties minOcc 0
maxOcc 1
content complex

children | timeAvg statisticChar

source

<element name="lastDeparture" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="timeAvg" type="string" minOccurs="1" maxOccurs="1"/>
<element name="statisticChar" type="ineruni:tStatisticValues"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tOccupancyOverall/lastDeparture/timeAvg

diagram =
type | string
properties content  simple

source

<element name="timeAvg" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupancyOverall/lastDeparture/statisticChar

diagram _——— —— —— — —
| ineruni:tStatisticValues |
! statisticChar E|—‘—[—-——:E|— = median | |
| —Fst&ndardDeviation | |
type | ineruni:tStatisticValues
properties minOcc 0
maxOcc 1
content  complex
children | max min median mean standardDeviation
source | <element name="statisticChar" type="ineruni:tStatisticValues" minOccurs="0"
maxOccurs="1"/>
complexType tOccupancyPrediction
diagram = .
s patialRef
(tDccupancyPrediu:’tion I:TI]_(_'"_ =
occupancyDensity
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | spatialRef occupancyDensity

source

<complexType name="tOccupancyPrediction">
<sequence>
<element name="spatialRef" type="string" minOccurs="1"

maxOccurs="1"/>
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<element name="occupancyDensity"
type="ineruni:tTimeSerieStatisticValue" minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>

element

tOccupancyPrediction/spatialRef

diagram = -
spatialRef
type | string
properties content  simple
source | <element name="spatialRef" type="string" minOccurs="1" maxOccurs="1"/>
element tOccupancyPrediction/occupancyDensity
diagram [_______
ineruni:tTime Serie StatisticValue |
I =time Start |
occupancyDensity [TI]—I—(—-H— = = timeEnd |
type | ineruni:tTimeSerieStatisticValue
properties content  complex
children | timeStart timeEnd value

source

<element name="occupancyDensity" type="ineruni:tTimeSerieStatisticValue"
minOccurs="1" maxOccurs="1"/>

complexType tOccupancyTransitionMatrix

diagram

(tDu::u:u pancyTransitionMatrix [TIJ—(—-H—E—| transitionValue
1.0

namespace

http://www.inertia.eu/2013/schema/occupancy/

children

transitionValue

used by

element tFlowOverall/flowCharacteristics

source

<complexType name="tOccupancyTransitionMatrix">
<sequence>
<element name="transitionValue" type="inerocp:tTransitionCouple"

minOccurs="1" maxOccurs="unbounded"/>
</sequence>

</complexType>

element tOccupancyTransitionMatrix/transitionValue

diagram r———— — — — — —
| inerocpitTransitionCouple |
transition\Value E;]—l—(—--— -] Espa-:eToRef |
= | - |
| probabilityValue |
- - 1
type | inerocp:tTransitionCouple
properties minOcc 1
maxOcc  unbounded
content  complex
children | spaceFromRef spaceToRef probabilityValue

source

<element name="transitionValue" type="inerocp:tTransitionCouple"
minOccurs="1" maxOccurs="unbounded"/>
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complexType tOccupant
diagram =
;oo id :
Lk cu:u::upantRoIeFt ef '_I
[tDu:u:u pant [TIJ—(—--—:E}-: LR E L L E L LY ;_-_'
! 0.0
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | id occupantRoleRef occupantCharacteristics
used by element  tOccupancyIndividual/occupant
source | <complexType name="tOccupant">
<sequence>
<element name="id" type="string" minOccurs="0" maxOccurs="1"/>
<element name="occupantRoleRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>
<element name="occupantCharacteristics" type="tns:tUserPreferences"
minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>
element tOccupant/id
diagram =TT
id !
type | string
properties minOcc 0
maxOcc 1
content  simple
source | <element name="id" type="string" minOccurs="0" maxOccurs="1"/>
element tOccupant/occupantRoleRef
diagram =i 5
i occupantRoleRef
[ ettt ittt = ;_'_'
0.0
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source | <element name="occupantRoleRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>
element tOccupant/occupantCharacteristics
diagram | === ===-------------o-oo-
' occupantCharacteristics :
type | tns:tUserPreferences
properties minOcc 0
maxOcc 1
source | <element name="occupantCharacteristics" type="tns:tUserPreferences"
minOccurs="0" maxOccurs="1"/>
complexType tOccupantLocationPredictions
diagram - — — L
(‘tDCCUp&I‘ItLDB&tIDI‘IPrEdIE‘tIDI‘IS [T']—[—-H—:E|—| prediction\alues
1.0
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | predictionValues
source | <complexType name="tOccupantLocationPredictions">
<sequence>
<element name="predictionValues"
type="inerocp:tOccupantLocationPresence" minOccurs="1"
maxOccurs="unbounded"/>
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</sequence>
</complexType>

element tOccupantLocationPredictions/predictionValues

diagram e

|
|
predictionValues [ﬁ]"{‘"“ =

1.0 |

type | inerocp:tOccupantlLocationPresence

properties minOcc 1
maxOcc  unbounded
content  complex

children | id spaceRef time

source | <element name="predictionValues" type="inerocp:tOccupantLocationPresence"
minOccurs="1" maxOccurs="unbounded"/>

complexType tOccupantLocationPresence
diagram

[tDn:n::u pantLocationPresence |$|—(—-H— =

namespace | http://www.inertia.eu/2013/schema/occupancy/
children | id spaceRef time

used by element tOccupantlLocationPredictions/predictionValues

source | <complexType name="tOccupantLocationPresence">
<sequence>
<element name="id" type="string" minOccurs="1" maxOccurs="1"/>
<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="time" type="dateTime" minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>

element tOccupantLocationPresence/id

type | string

properties content  simple

source | <element name="id" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupantLocationPresence/spaceRef

diagram =

type | string

properties content  simple

source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupantLocationPresence/time

diagram =

ime

type | dateTime

properties content  simple

source | <element name="time" type="dateTime" minOccurs="1" maxOccurs="1"/>
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complexType tOccupantSchedule
EstateType
EtDccupantSchedule [TIJ—[—-H—E—

- Fondtimo
L-2 extraTypicalDescription
- -4 extraDynamicDescription

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | ID taskName spaceRef stateType startTime endTime extraTypicalDescription

extraDynamicDescription

source

<complexType name="tOccupantSchedule">
<seqguence>

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

<element name="taskName" type="string" minOccurs="1"

maxOccurs="1"/>
<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="stateType" type="ineruni:stateTypeEnum" minOccurs="1"
maxOccurs="1"/>

<element name="startTime" type="dateTime" minOccurs="1"
maxOccurs="1"/>

<element name="endTime" type="dateTime" minOccurs="1"
maxOccurs="1"/>

<element name="extraTypicalDescription"
type="inerocp:tTypicalExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>

<element name="extraDynamicDescription"
type="inerocp:tDynamiclExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>

</sequence>

</complexType>

element tOccupantSchedule/ID

type | string
properties content  simple

source

<element name="ID" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupantSchedule/taskName

diagram =
type | string
properties content  simple

source

<element name="taskName" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupantSchedule/spaceRef

diagram =
type | string
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properties content  simple

source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element tOccupantSchedule/stateType

diagram =
~ stateType

type | ineruni:stateTypeEnum

properties content  simple

facets Kind Value Annotation
enumeration  presence

enumeration  absence

source | <element name="stateType" type="ineruni:stateTypeEnum" minOccurs="1"

maxOccurs="1"/>

element tOccupantSchedule/startTime

diagram = -

type | dateTime

properties content  simple

source | <element name="startTime
maxOccurs="1"/>

element tOccupantScheduIe/endTlme

diagram =

type | dateTime

properties content  simple

type="dateTime" minOccurs="1"

source | <element name="endTime" type="dateTime" minOccurs="1" maxOccurs="1"/>

element tOccupantSchedule/extraTypicalDescription

diagram —_——— — — — — —

-
| r-a periodicity
| :---:EISAI:tIUE ]
type | inerocp:tTypicalExtraSchedulingParameters
properties minOcc 0
maxOcc 1
content  complex
children | season dayType periodicity isActive
source | <element name="extraTypicalDescription"
type="inerocp:tTypicalExtraSchedulingParameters" minOccurs="0"

maxOccurs="1"/>

element tOccupantSchedule/extraDynamicDescription

diagram -

type | inerocp:tDynamiclExtraSchedulingParameters

properties minOcc 0
maxOcc 1
content  complex
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children | date
source | <element name="extraDynamicDescription"
type="inerocp:tDynamiclExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>

complexType tOpenReferenceOccupancyModel

diagram = I
patialRef
[tDpenReferenceDccupancyModel [Tl]—(—"-— = temporalChar
hourlyDistribOfMeanOccupancy...
namespac | http://www.inertia.eu/2013/schema/occupancy/
e
children | patialRef temporalChar hourlyDistribOfMeanOccupancyDensit

source

<complexType name="tOpenReferenceOccupancyModel">
<sequence>
<element name="patialRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="temporalChar" type="inerocp:tTemporalType"
minOccurs="1" maxOccurs="1"/>
<element name="hourlyDistribOfMeanOccupancyDensity"
type="inerocp:tTemporalDistributionType" minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element tOpenReferenceOccupancyModel/patialRef

diagram =
patialRef
type | string
properties content  simple

source

<element name="patialRef" type="string" minOccurs="1" maxOccurs="1"/>

element tOpenReferenceOccupancyModel/temporalChar

diagram - — —

| inerocp:tTemporalType
| r-+ dayType |

temporalChar I}]—l{-'"-:El* .
‘-4 season |
| el

type | inerocp:tTemporalType
properties content  complex
children | dayType season

source

<element name="temporalChar" type="inerocp:tTemporalType" minOccurs="1"
maxOccurs="1"/>

element tOpenReferenceOccupancyModel/hourlyDistribOfMeanOccupancyDensity

diagram —_————— —— — — —
| inerocptTemporalDistributionType |
hourlyDistribOfMeanQOccupancy... [TI]—I—(—H-—:E—| value |
type | inerocp:tTemporalDistributionType
properties content  complex
children | value
source | <element name="hourlyDistribOfMeanOccupancyDensity"

type="inerocp:tTemporalDistributionType" minOccurs="1" maxOccurs="1"/>
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complexType tProportionOfTimePerSpace
diagram = -
spatialRef
[tProportionDﬂ'imePerSpace [TI]—(—-H— =
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | spatialRef proportion
used by element tSojournTime/meanProportionOfTimePerSpace
source | <complexType name="tProportionOfTimePerSpace" >
<sequence>
<element name="spatialRef" type="string" minOccurs="1"

maxOccurs="1"/>
<element name="proportion" type="ineruni:tUnitlessValue" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>

element tProportionOfTimePerSpace/spatialRef

diagram = -
spatialRef
type | string
properties content  simple
source | <element name="spatialRef" type="string" minOccurs="1" maxOccurs="1"/>
element tProportionOfTimePerSpace/proportion
diagram _ — — —
l ine|'|.||'|i:'.U|'|i'.less'«.-'all.|e_|
proportion [TI]—I—(—--— =]
L
type | ineruni:tUnitlessValue
properties content  complex
children | value unit
source | <element name="proportion" type="ineruni:tUnitlessValue" minOccurs="1"
maxOccurs="1"/>
complexType tScheduledEvent
diagram Sl |
r-+4 description '
j
EstateType
tScheduledEvent [T':|—|:—-ﬂ—:E|— = ety
[ r-+" numberOfParticipants .
t-+=occupantiDs I
LT LT Ao
: 0.0
,L--: extraTypicalDescription
--+ extraDynamicDescription
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | description startTime endTime stateType numberOfParticipants occupantIDs

extraTypicalDescription extraDynamicDescription
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used by

element tSpaceSchedule/scheduledEvent

source

<complexType name="tScheduledEvent">
<sequence>
<element name="description" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="startTime" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="endTime" type="dateTime" minOccurs="1"

maxOccurs="1"/>

<element name="stateType" type="ineruni:stateTypeEnum" minOccurs="1"
maxOccurs="1"/>

<element name="numberOfParticipants" type="integer" minOccurs="0"
maxOccurs="1"/>

<element name="occupantIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>

<element name="extraTypicalDescription"
type="inerocp:tTypicalExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>

<element name="extraDynamicDescription"
type="inerocp:tDynamiclExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>

</sequence>

</complexType>

element tScheduledEvent/description

diagram = e
i description !
| I ———

type | string
properties minOcc 0

maxOcc 1
content  simple

source

<element name="description" type="string" minOccurs="0" maxOccurs="1"/>

element tScheduledEvent/startTime

diagram = -
type | dateTime
properties content  simple
source | <element name="startTime" type="dateTime" minOccurs="1"

maxOccurs="1"/>

element tScheduledEvent/endTime

diagram = -
type | dateTime
properties content  simple

source

<element name="endTime" type="dateTime" minOccurs="1" maxOccurs="1"/>

element tScheduledEvent/stateType

diagram =
stateType
type | ineruni:stateTypeEnum
properties content  simple
facets Kind Value Annotation

enumeration  presence

enumeration  absence

source

<element name="stateType" type="ineruni:stateTypeEnum" minOccurs="1"
maxOccurs="1"/>
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element tScheduledEvent/numberOfParticipants

diagram =TTt TTTTommmmmmmmmmme

type | integer

properties minOcc 0
maxOcc 1
content  simple

source | <element name="numberOfParticipants" type="integer" minOccurs="0"
maxOccurs="1"/>

element tScheduledEvent/occupantIDs

diagram | g ------------ -

type | string

properties minOcc 0
maxOcc  unbounded
content  simple

source | <element name="occupantIDs" type="string" minOccurs="0"
maxOccurs="unbounded"/>

element tScheduledEvent/extraTypicalDescription

diagram —_——— e — — — — — —
| inerocp:tTypicalExtraSchedulingParameters

| - -. season |
_________________________ | r-o dayType . |
' extraTypicalDescription E—I—E}E}-{ e |
_________________________ | F-+ periodicity |
| :---iEISAI:tIUE ; |
type | inerocp:tTypicalExtraSchedulingParameters
properties minOcc 0
maxOcc 1
content  complex
children | season dayType periodicity isActive
source | <element name="extraTypicalDescription"
type="inerocp:tTypicalExtraSchedulingParameters" minOccurs="0"

maxOccurs="1"/>

element tScheduledEvent/extraDynamicDescription

diagram -

i extraDynamicDescription ———— = date |

type | inerocp:tDynamiclExtraSchedulingParameters

properties minOcc 0
maxOcc 1
content  complex

children | date

source | <element name="extraDynamicDescription"
type="inerocp:tDynamiclExtraSchedulingParameters" minOccurs="0"
maxOccurs="1"/>
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complexType tSojournTime

diagram R ittt |
e meanProportionfTimePerSpa...
[tSojournTime [TI]—(—--—:E}-: 0.0
Lo 3 meanSoJournTlmePerSpace
i ittty eyttt iyttt Sl
02
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | meanProportionOfTimePerSpace meanSojournTimePerSpace
used by element tOccupancylIndividual/sojournTime
source | <complexType name="tSojournTime">
<sequence>
<element name="meanProportionOfTimePerSpace"
type="inerocp:tProportionOfTimePerSpace" minOccurs="0"
maxOccurs="unbounded"/>
<element name="meanSojournTimePerSpace"
type="inerocp:tDurationSpentPerSpace" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>

element tSojournTime/meanProportionOfTimePerSpace

diagram _________l
inerccprtProportion0fTimePerSpace |
+ meanProportionOfTimePerSpa |
''''''''''''''''''''''''''''''''''''''''''''''' e |
e |
type | inerocp:tProportionOfTimePerSpace
properties minOcc 0
maxOcc  unbounded
content  complex
children | spatialRef proportion
source | <element name="meanProportionOfTimePerSpace"
type="inerocp:tProportionOfTimePerSpace" minOccurs="0"
maxOccurs="unbounded"/>
element tSojournTime/meanSojournTimePerSpace
diagram
. meanSojournTlmePerSpace
= m s m s mmmmmmmmmmEmm
III..Z
type | inerocp:tDurationSpentPerSpace
properties minOcc 0
maxOcc  unbounded
content  complex
children | spatialRef duration
source | <element name="meanSojournTimePerSpace"
type="inerocp:tDurationSpentPerSpace" minOccurs="0"

maxOccurs="unbounded"/>

September 2013 255 TUK




Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

complexType tSpaceSchedule

diagram

t-2 scheduledEvent

[tSpat:e Schedule [TIJ—(—'"— =

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | spaceRef scheduledEvent

source | <complexType name="tSpaceSchedule">
<sequence>
<element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>
<element name="scheduledEvent" type="inerocp:tScheduledEvent"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexType>

element tSpaceSchedule/spaceRef

diagram =

type | string

properties content  simple

source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element tSpaceSchedule/scheduledEvent

diagram |_——————————|
inerocp:tScheduledEvent

- scheduledEve HE_ - —:_E:EI_:- --+= numberOfParticipants ;

L1

type | inerocp:tScheduledEvent

properties minOcc 0
maxOcc  unbounded
content  complex

children | description startTime endTime stateType numberOfParticipants occupantIDs
extraTypicalDescription extraDynamicDescription

source | <element name="scheduledEvent" type="inerocp:tScheduledEvent"
minOccurs="0" maxOccurs="unbounded"/>

complexType tTemporalDistributionType

diagram
(tTempc-ralDistributionType [l']—(—--—jEH value

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | value

used by elements tOccupancyOverall/densit
tOpenReferenceOccupancyModel/hourlyDistribOfMeanOccupancyDensit
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tTemporalDistributionWithPattern/value
source | <complexType name="tTemporalDistributionType">
<sequence>
<element name="value" type="ineruni:tTimeSeriesOfStatisticsValue"
minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>

element

tTemporalDistributionType/value

diagram

-r———— — — — —
|ineruni::Tin'neSeriesD:S:ﬂ:is:ics'-.-'ﬂlue |

| value E]—I—(—--—EI time Series0f Statistics |

[ ptatatptpte eSSyt ey iy e e el S e S, ot
L
| o0 |
S |
type | ineruni:tTimeSeriesOfStatisticsValue
properties content  complex
children | timeSeriesOfStatistics
source

<element name="value" type="ineruni:tTimeSeriesOfStatisticsValue"
minOccurs="1" maxOccurs="1"/>

complexType tTemporalDistributionWithPattern

diagram
EtTemporaIDistribution'l."l.l'ithPattern [TI]—(—-H— =
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | pattern value
used by element tOccupancylIndividual/absences
source | <complexType name="tTemporalDistributionWithPattern">
<sequence>

<element name="pattern" type="ineruni:tUnitlessValue" minOccurs="1"
maxOccurs="1"/>

<element name="value" type="inerocp:tTemporalDistributionType"
minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element tTemporalDistributionWithPattern/pattern

diagram —_— e — — — —|

[ ineruni:tUnitless\Value
| pattern El—l{_m_ =]
- -
type | ineruni:tUnitlessValue
properties content  complex
children | value unit
source | <element name="pattern" type="ineruni:tUnitlessValue" minOccurs="1"

maxOccurs="1"/>

element tTemporalDistributionWithPattern/value

diagram —— e —— — —
| inerocp:tTemporalDistributionType |
| value E]—I—(—u-—:a—| value |
type | inerocp:tTemporalDistributionType
properties content  complex
children | value
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source

<element name="value" type="inerocp:tTemporalDistributionType"
minOccurs="1" maxOccurs="1"/>

complexType tTemporalType

diagram jmmmmmm---- b
r-- dayType
= o e = R E—
‘-4 season
namespace | http://www.inertia.eu/2013/schema/occupancy/
children | dayType season
used by elements  tOccupancyIndividual/temoral tOccupancyOverall/temporal
tFlowOverall/temporal tFlowIndividual/temporal
tOpenReferenceOccupancyModel/temporalChar
source | <complexType name="tTemporalType">
<sequence>

<element name="dayType" type="ineruni:tDayType" minOccurs="0"
maxOccurs="1"/>

<element name="season" type="ineruni:tSeasonValue" minOccurs="0"
maxOccurs="1"/>

</sequence>

</complexType>

element tTemporalType/dayType

diagram r_______|
| ineruni:tDayType |
--+-daylnWeek | |
| [ e e i Lol :_'_
; 0.0 |
| dayType EIJ—EEH g oo oo .
----------- ' | i-7 isWeekend ;| |
| - - -“isHoliday 5 I
type | ineruni:tDayType
properties minOcc 0
maxOcc 1
content  complex
children | dayInWeek isWeekend isHoliday
source

<element name="dayType" type="ineruni:tDayType" minOccurs="0"
maxOccurs="1"/>

element tTemporalType/season

diagram

|ineruni::SEﬂSDn'-.-'ﬂILle |
| season E]—I—(—H-—:E]—Fseason| |
type | ineruni:tSeasonValue
properties minOcc 0
maxOcc 1
content  complex
children | season
source | <element name="season" type="ineruni:tSeasonValue" minOccurs="0"

maxOccurs="1"/>

September 2013 258 TUK




Deliverable D2.1 Dissemination Level (PU)

complexType tTransitionCouple

318216-INERTIA

diagram =
spaceFromRef

[tTransiticrnCcru ple [Tl]—(—-ﬂ— = Esp&ceToRef

probabilityValue

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | spaceFromRef spaceToRef probabilityValue

used by elements tOccupancyTransitionMatrix/transitionValue
tLocationTransitionMatrix/transitons

source | <complexType name="tTransitionCouple">
<sequence>
<element name="spaceFromRef" type="string" minOccurs="1"

maxOccurs="1"/>
maxOccurs="1"/>
minOccurs="1"

</sequence>
</complexType>

<element name="spaceToRef" type="string"

minOccurs="1"

<element name="probabilityValue" type="ineruni:tUnitlessValue"

maxOccurs="1"/>

element tTransitionCouple/spaceFromRef

diagram =
spacefFromRef

type | string
properties content  simple
source | <element name="spaceFromRef" type="string" minOccurs="1"

maxOccurs="1"/>

element tTransitionCouple/spaceToRef

diagram =
spaceToRef

type | string

properties content  simple

source | <element name="spaceToRef" type="string" minOccurs="1" maxOccurs="1"/>

element tTransitionCouple/probabilityValue

diagram

type | ineruni:tUnitlessValue

properties content  complex

children | value unit

source | <element name="probabilityValue" type="ineruni:tUnitlessValue"

minOccurs="1" maxOccurs="1"/>
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complexType tTypicalExtraSchedulingParameters

diagram | reeemeeeeee

[tTyrpiu:.aI ExtraSchedulingParamet... [TIJ—(—H-—:E}

L

-7 isActive

namespace | http://www.inertia.eu/2013/schema/occupancy/

children | season dayType periodicity isActive

used by elements tScheduledEvent/extraTypicalDescription
tOccupantSchedule/extraTypicalDescription

source | <complexType name="tTypicalExtraSchedulingParameters">
<sequence>

<element name="season" type="ineruni:tSeasonValue" minOccurs="0"
maxOccurs="1"/>

<element name="dayType" type="ineruni:tDayType
maxOccurs="1"/>

minOccurs="0"

<element name="periodicity" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="isActive" type="boolean" minOccurs="0"
maxOccurs="1"/>
</sequence>

</complexType>

element tTypicalExtraSchedulingParameters/season

diagram —_——— — — —
|ineruni::SEﬂSDn'-.-'ﬂILle |

. season E]—I—(—H-—:E—Izseason | |
.

type | ineruni:tSeasonValue

properties minOcc 0
maxOcc 1
content  complex

children season

source | <element  name="season"  type="ineruni:tSeasonValue"  minOccurs="0"
maxOccurs="1"/>

element tTypicalExtraSchedulingParameters/dayType

diagram r_______|
ineruni:tDayType

___________ g :--—:EisWeekend

| L. FisHoliday }

ol
ml
=1
<
S
|
1

5
[ -
.

1

1

.

|

.

1

|

|

.

:

type | ineruni:tDayType

properties minOcc 0
maxOcc 1
content  complex

children | dayInWeek isWeekend isHoliday

source | <element name="dayType" type="ineruni:tDayType" minOccurs="0"
maxOccurs="1"/>
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element tTypicalExtraSchedulingParameters/periodicity

diagram | rm-----------

type | string

properties minOcc 0
maxOcc 1
content  simple

source | <element name="periodicity" type="string" minOccurs="0" maxOccurs="1"/>

element tTypicalExtraSchedulingParameters/isActive

diagram =m-------a
“izActive |

type | boolean

properties minOcc 0
maxOcc 1
content  simple

source | <element name="isActive" type="boolean" minOccurs="0" maxOccurs="1"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmispy

Schema inertiaHubsandBIM.xsd

schema location: C:\Users\Marek
Skokan\Dropbox\Projekty TUKE\Inertia\Deliverables\xsd\xsd 23 9\inertiaHubsa
ndBIM.xsd

attributeFormDefa unqualified

ult:

elementFormDefau  unqualified
It:
targetNamespace: http://www.inertia.eu/2013/schema/bim/

Complex types
tAggregatorControlHub
tBuilding

tEquipment
tEquipmentTypeCharacteristics
tGroupOfSpaces
tLocalControlHub

tSpace

tStateEnergyValue

complexType tAggregatorControlHub

diagram

Eaggrna: gatorlD

(t.ﬂ.ggre gatorControlHub I:TI]_(_'"— =

namespace | http://www.inertia.eu/2013/schema/bim/

children | aggregatorID localHubs

source | <complexType name="tAggregatorControlHub">
<sequence>
<element name="aggregatorID" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="localHubs" type="inerbim:tLocalControlHub"
minOccurs="1" maxOccurs="unbounded"/>
</sequence>

</complexType>
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element tAggregatorControlHub/aggregatorID

diagram =
aggregatoriD

type | string

properties content  simple

source | <element name="aggregatorID" type="string" minOccurs="1"
maxOccurs="1"/>

element tAggregatorControlHub/localHubs

diagram — — — — — — —
inerbim:tLocalControlHub

|
localHubs [ﬁl—l{-“'- =
13 |

localHublD

buildings

type | inerbim:tLocalControlHub

properties minOcc 1
maxOcc  unbounded
content  complex

children | localHubID buildings

source | <element name="localHubs" type="inerbim:tLocalControlHub" minOccurs="1"
maxOccurs="unbounded"/>
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diagram

(tBuilding H—~—TH 1 gbXMLRef |

e mm e m e —

?--EEbuiIdingTyrpe ;

1
r-+1 Zones
1 LI -
~-- ot
namespace | http://www.inertia.eu/2013/schema/bim/
children | id buildingAreaSize space gbXMLRef group buildingType location zones iot
used by element tLocalControlHub/buildings
source

<complexType
<annotation>
<documentation/>
</annotation>

<sequence>
<element name="id" type="string"
<element name="buildingAreaSize"

minOccurs="0"
<annotation>
<documentation>

minOccurs="1"

name="tBuilding">

maxOccurs="1"/>
type="ineruni:tAreaValue"
maxOccurs="1">

Area size of the building
</documentation>
</annotation>
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</element>
<element name="space" type="inerbim:tSpace" minOccurs="0"
maxOccurs="unbounded">
<annotation>
<documentation>
The basic concept representing a space inside of
the building. It can be a room, corridor or
other inernal space of a building
</documentation>
</annotation>
</element>
<element name="gbXMLRef" type="string" minOccurs="0" maxOccurs="1">
<annotation>
<documentation>
reference to the original Space in the gbXML
</documentation>
</annotation>
</element>
<element name="group" type="inerbim:tGroupOfSpaces" minOccurs="0"
maxOccurs="unbounded">
<annotation>
<documentation>
Group of spaces to hold any grou of spaces.
</documentation>
</annotation>
</element>

<element name="buildingType" type="ineruni:buildingTypeEnum"

minOccurs="0" maxOccurs="1">
<annotation>

<documentation>Type of the building</documentation>

</annotation>
</element>
<element name="location" type="string" minOccurs="0" maxOccurs="1"/>

<element name="zones" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="zone" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>

</complexType>
</element>
<element name="jot" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="sensor" type="inerDevice:tSensor" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>

element tBuilding/id

type | string
properties content  simple

source

<element name="id" type="string" minOccurs="1" maxOccurs="1"/>
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element tBuilding/buildingAreaSize

diagram

type | ineruni:tAreaValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

annotation documentation

Area size of the building

source | <element name="buildingAreaSize" type="ineruni:tAreaValue" minOccurs="0"
maxOccurs="1">
<annotation>
<documentation>
Area size of the building
</documentation>
</annotation>
</element>

element tBuilding/space

diagram S T o o s e e e e

-4 max0OccupancyCapacity |

type | inerbim:tSpace

properties minOcc 0
maxOcc  unbounded
content  complex

children | id gbXMLRef derRef type floorSurface maxOccupancyCapacity zoneRef

annotation documentation
The basic concept representing a space inside of
the building. It can be a room, corridor or
other inernal space of a building
source | <element name="space" type="inerbim:tSpace" minOccurs="0"

maxOccurs="unbounded">

September 2013 265 TUK




Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

<annotation>
<documentation>
The basic concept representing a space inside of
the building. It can be a room, corridor or
other inernal space of a building
</documentation>
</annotation>
</element>

element tBuilding/gbXMLRef

diagram IS- - m------
i gbXMLRef !
type | string
properties minOcc 0
maxOcc 1
content  simple
annotation documentation

reference to the original Space in the gbXML

source

<element name="gbXMLRef" type="string" minOccurs="0" maxOccurs="1">
<annotation>
<documentation>
reference to the original Space in the gbXML
</documentation>
</annotation>
</element>

element tBuilding/group

diagram —_—e—— e —— — —
| inerbim:tGroupOfSpaces |
________ | EspaceGroupHame | |
 group E} | § mmmee e |
""" et L - = =paceRef !
0.0 | e ! |
|_ 0.0 J
type | inerbim:tGroupOfSpaces
properties minOcc 0
maxOcc  unbounded
content  complex
children | spaceGroupName spaceRef
annotation documentation

Group of spaces to hold any grou of spaces.

source

<element name="group" type="inerbim:tGroupOfSpaces" minOccurs="0"
maxOccurs="unbounded">
<annotation>
<documentation>
Group of spaces to hold any grou of spaces.
</documentation>
</annotation>
</element>
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diagram [ rz===-=-==------=
ildingType .
type | ineruni:buildingTypeEnum
properties minOcc 0
maxOcc 1
content  simple
facets Kind Value Annotation
enumeration  AutomotiveFacility
enumeration  ConventionCenter
enumeration  Courthouse
enumeration  DiningBarLoungeOrLeisure
enumeration  DiningCafeteriaFastFood
enumeration  DiningFamily
enumeration  Dormitory
enumeration  ExerciseCenter
enumeration  FireStation
enumeration  Gymnasium
enumeration  HospitalOrHealthcare
enumeration  Hotel
enumeration  Library
enumeration  Manufacturing
enumeration  Motel
enumeration  MotionPictureTheatre
enumeration  MultiFamily
enumeration  Museum
enumeration  Office
enumeration  ParkingGarage
enumeration  Penitentiary
enumeration  PerformingArtsTheater
enumeration  PoliceStation
enumeration  PostOffice
enumeration  ReligiousBuilding
enumeration  Retail
enumeration  SchoolOrUniversity
enumeration  SingleFamily
enumeration  SportsArena
enumeration  TownHall
enumeration  Transportation
enumeration  Unknown documentation
Enumeration value to be used when there is no
building type information available.
enumeration  Warehouse
enumeration  Workshop
annotation documentation
Type of the building
source | <element

minOccurs="0"
<annotation>

name="buildingType"

type="ineruni:buildingTypeEnum"
maxOccurs="1">

<documentation>Type of the building</documentation>
</annotation>
</element>
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element tBuilding/location

diagram =TT T
i location
type | string
properties minOcc 0
maxOcc 1
content  simple
source

<element name="location" type="string" minOccurs="0" maxOccurs="1"/>

element tBuilding/zones

diagram

R = T hi
| zZOnes N
.- :

properties

minOcc 0
maxOcc 1
content  complex

children

zone

source

<element name="zones" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>
<element name="zone" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>

element tBuilding/zones/zone

diagram =ttt
v zone
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source | <element name="zone" type="string" minOccurs="0"
maxOccurs="unbounded"/>
element tBuilding/iot
diagram | :’ """""
' iot E]—E)E}-. sensor
--------- ' r_—_-_-_-_-_—_-L-;—_I
0.0
properties minOcc 0
maxOcc 1
content  complex
children | sensor
source | <element name="iot" minOccurs="0" maxOccurs="1">
<complexType>
<sequence>

<element name="sensor" type="inerDevice:tSensor" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
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element tBuilding/iot/sensor

diagram Y e  —— — — — — —
| inerDevice:tSensor |
I -+=gbXMLMeterRef ! |
| --“sensorTypeRef | |
| -= sensorPossition |
e ---E sensorLookAt |
| =ensor E]—I—|: o
sl | -+~ calibration ! |
| :L--::sensorﬂameltl : I
| +- = GatewaylD ! |
| :L--EEMeasure ' |
| e
--- spaceRef !
| (PP el |
0.0 J
type | inerdev:tSensor
properties minOcc 0
maxOcc  unbounded
content  complex
children | id gbXMLMeterRef sensorTypeRef sensorPossition sensorLookAt calibration sensorNamelID
GatewayID Measure spaceRef
source | <element name="sensor" type="inerDevice:tSensor" minOccurs="0"
maxOccurs="unbounded"/>
complexType tEquipment
diagram
L4~ gbXMLRef :
namespace | http://www.inertia.eu/2013/schema/bim/
children | id type gbXMLRef
annotation documentation
Concept describing the Equipment (devices used within business processes)
source

<complexType name="tEquipment">
<annotation>

<documentation>Concept describing the Equipment (devices used within
business processes)</documentation>
</annotation>

<sequence>

<element name="id" type="string" minOccurs="1" maxOccurs="1"/>

<element name="type" type="ineruni:intEquipTypeEnum" minOccurs="1"
maxOccurs="1"/>

<element name="gbXMLRef" type="string" minOccurs="0"
maxOccurs="1"/>

</sequence>
</complexType>
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type | string
properties content  simple
source

<element name="id" type="string" minOccurs="1" maxOccurs="1"/>

element tEquipment/type

diagram =

~type
type | ineruni:intEquipTypeEnum

properties content  simple

facets Kind Value Annotation
enumeration  GeneralPlugload
enumeration Computer
enumeration  Copier
enumeration  Refrigerator
enumeration  Stove
enumeration  Cooktop
enumeration  Fryer
enumeration  Freezer
enumeration  ClothesDryer
enumeration  ClothesWasher
enumeration  Dishwasher
enumeration TV
enumeration VCR
enumeration  Microwave
enumeration  Fan
enumeration  AudioEquip
enumeration  MiscEquip
enumeration  Toilet
enumeration  Urinal
enumeration  Shower
enumeration  Sink
enumeration  Pool
enumeration  HotTub
enumeration  Sauna
enumeration  BatteryCharger
enumeration  Furnace
enumeration  IndustrialEquip
enumeration  Printer
enumeration  Vending
enumeration  Elevator
enumeration  Escalator
enumeration  GeneralLaundryEquip
enumeration  GeneralKitchenEquip
enumeration  GeneralMedicalEquip
enumeration  GeneralOfficeEquip
enumeration  GeneralEntertainmentEquip
enumeration  GeneralRefrigerationEquip
enumeration  GeneralFitnessEquip
enumeration  GeneralVideoEquip
enumeration  GeneralToilet
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source

<element name="type" type="ineruni:intEquipTypeEnum" minOccurs="1"
maxOccurs="1"/>

element tEquipment/gbXMLRef

diagram IZm=mmm-mmmmg
i gbXMLRef !
type | string
properties minOcc 0
maxOcc 1
content  simple
source | <element name="gbXMLRef" type="string" minOccurs="0" maxOccurs="1"/>
complexType tEquipmentTypeCharacteristics
diagram
En.=-,|::|ui;:-rr1vantT1,.r;:-|E:r~.Iam|E! |
tEquipmentTypeCharacteristics [Tl]-f—--—""\ S e v
( quip ye 'x—.—;—:, r-- energyConsumptionPerTime
Egquipment type conoept 0.0 I = = ¥ R e e L
' .0
--- heatProduction
0.0
namespac | http://www.inertia.eu/2013/schema/bim/
€
children | id equipmentTypeName energyConsumptionPerTime heatProduction
annotation documentation
Equipment type concept
source | <complexType name="tEquipmentTypeCharacteristics">
<annotation>
<documentation>Equipment type concept</documentation>
</annotation>
<sequence minOccurs="0" maxOccurs="unbounded">

<element name="id" type="string" minOccurs="1" maxOccurs="1"/>
<element name="equipmentTypeName" type="ineruni:intEquipTypeEnum"

minOccurs="1" maxOccurs="1"/>
<element name="energyConsumptionPerTime"
type="inerbim:tStateEnergyValue" minOccurs="0" maxOccurs="unbounded"/>
<element name="heatProduction" type="inerbim:tStateEnergyValue"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>

</complexType>

element tEquipmentTypeCharacteristics/id

type | string
properties content  simple
source | <element name="id" type="string" minOccurs="1" maxOccurs="1"/>

element tEquipmentTypeCharacteristics/equipmentTypeName

diagram = -
|_ equipmentTypelame
type | ineruni:intEquipTypeEnum
properties content  simple
facets Kind Value Annotation

enumeration  GeneralPlugload
enumeration Computer
enumeration  Copier

enumeration  Refrigerator
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enumeration  Stove

enumeration  Cooktop
enumeration  Fryer

enumeration  Freezer
enumeration  ClothesDryer
enumeration  ClothesWasher
enumeration  Dishwasher
enumeration TV

enumeration VCR

enumeration  Microwave
enumeration  Fan

enumeration  AudioEquip
enumeration  MiscEquip
enumeration  Toilet

enumeration  Urinal

enumeration  Shower
enumeration  Sink

enumeration  Pool

enumeration  HotTub

enumeration  Sauna

enumeration  BatteryCharger
enumeration  Furnace
enumeration  IndustrialEquip
enumeration  Printer

enumeration  Vending
enumeration  Elevator
enumeration  Escalator
enumeration  GeneralLaundryEquip
enumeration  GeneralKitchenEquip
enumeration  GeneralMedicalEquip
enumeration  GeneralOfficeEquip
enumeration  GeneralEntertainmentEquip
enumeration  GeneralRefrigerationEquip
enumeration  GeneralFitnessEquip
enumeration  GeneralVideoEquip

enumeration  GeneralToilet

source

<element name="equipmentTypeName" type="ineruni:intEquipTypeEnum"
minOccurs="1" maxOccurs="1"/>

element tEquipmentTypeCharacteristics/energyConsumptionPerTime

diagram —_————— —— — —
| inerbim:t5tateEnergyValue
energyvalue |
|
type | inerbim:tStateEnergyValue
properties minOcc 0
maxOcc  unbounded
content  complex
children | state energyValue
source

<element name="energyConsumptionPerTime"
type="inerbim:tStateEnergyValue" minOccurs="0" maxOccurs="unbounded"/>
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diagram —_——————— — —
|i|'|erl:|i|1'|::5:ﬂ:eEnerl:',"-.-'ﬂll.le _l
1 heatProduction E] |
"_'_'_'_'_'_'_'_'_'_'_'_'ETE_' : energyValue |
.
type | inerbim:tStateEnergyValue
properties minOcc 0
maxOcc  unbounded
content  complex
children | state energyValue
source | <element name="heatProduction" type="inerbim:tStateEnergyValue"
minOccurs="0" maxOccurs="unbounded"/>
complexType tGroupOfSpaces
diagram =
spaceGrouplame
[tGrouprSpaces [TI]—[—-H—
: |E- ---------- o
--+ spaceRef .
e - ~ -;-ll
0.0
namespace | http://www.inertia.eu/2013/schema/bim/
children | spaceGroupName spaceRef
used by element tBuilding/group
source | <complexType name="tGroupOfSpaces">
<sequence>
<element name="spaceGroupName" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="spaceRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>
element tGroupOfSpaces/spaceGroupName
diagram =
rspaceGrouphlame |
type | string
properties content  simple
source | <element name="spaceGroupName" type="string" minOccurs="1"
maxOccurs="1"/>

element tGroupOfSpaces/spaceRef

diagram s -~
. spaceRef i
LRttt A
0.0
type | string
properties minOcc 0

maxOcc  unbounded
content  simple

source | <element name="spaceRef" type="string"
maxOccurs="unbounded"/>

minOccurs="0"

complexType tLocalControlHub

diagram =
~localHublD
(tLocalControlub [H -]
—=1
1.0
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namespace | http://www.inertia.eu/2013/schema/bim/
children | localHubID buildings
used by element tAggregatorControlHub/localHubs

source

<complexType name="tLocalControlHub">
<sequence>
<element name="localHubID" type="string" minOccurs="1"

maxOccurs="1"/>

<element name="buildings" type="inerbim:tBuilding" minOccurs="1"
maxOccurs="unbounded"/>

</sequence>

</complexType>

element tLocalControlHub/localHubID

diagram =
localHublD
type | string
properties content  simple

source

<element name="localHubID" type="string" minOccurs="1" maxOccurs="1"/>
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e |Erﬁ1:£ilﬁg_ - _|
| |
|| T |
| -4 buildingAreasize [ |
| |
| 2 ] = |
L e |
[ 0.5 |
| |
| _%_ %— = E =] = |
| | |
| > =
| < el space |
| |

buildings [ﬁlj{__._:a_ngmm“ |
— | s I
| e
| |
| i group B |
| TTod |
| o
R
O mEERE
|
I ;- location. |
| | zones [ |
o HEDE |
Toc | nebimiBuilding
properties minOcc 1
maxOcc  unbounded
content  complex
children | id buildingAreaSize space gbXMLRef group buildingType location zones iot
source | <element name="buildings" type="inerbim:tBuilding" minOccurs="1"
maxOccurs="unbounded"/>
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complexType tSpace
- 4= gbXMLRef :
namespace | http://www.inertia.eu/2013/schema/bim/
children | id gbXMLRef derRef type floorSurface maxOccupancyCapacity zoneRef
used by element tBuilding/space
annotation documentation

tSpace is the mail representation of a space inside of the building.

source

<complexType name="tSpace">
<annotation>
<documentation>tSpace is the mail representation of a space inside of the

building. </documentation>
</annotation>
<sequence minOccurs="0" maxOccurs="unbounded">
<element name="id" type="string" minOccurs="1" maxOccurs="1"/>
<element name="gbXMLRef" type="string" minOccurs="0"
maxOccurs="1"/>
<element name="derRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>
<!--<element name="sensorDeviceRef" type="string"
maxOccurs="unbounded" minOccurs="0">
</element>-->
<!l--<element name="sensorDevice" type="inerDevice:tSensor"
maxOccurs="unbounded" minOccurs="0">

</element>-->
<element name="type" type="ineruni:spaceTypeEnum" minOccurs="1"
maxOccurs="1"/>
<element name="floorSurface" type="ineruni:tAreaValue" minOccurs="0"
maxOccurs="1"/>
<element name="maxOccupancyCapacity" type="int" minOccurs="0"
maxOccurs="1"/>

<element name="zoneRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>

</complexType>

element tSpace/id

type | string
properties content  simple
source | <element name="id" type="string" minOccurs="1" maxOccurs="1"/>
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element tSpace/gbXMLRef

diagram =---T----o-
i gbXMLRef !
| e ———
type | string
properties minOcc 0
maxOcc 1
content  simple
source

<element name="gbXMLRef" type="string" minOccurs="0" maxOccurs="1"/>

element tSpace/derRef

diagram W
0.0
type | string
properties minOcc 0
maxOcc  unbounded
content  simple
source | <element

name="derRef" type="string" minOccurs="0"

maxOccurs="unbounded"/>

element tSpace/type

diagram =
pe
type | ineruni:spaceTypeEnum
properties content  simple
facets Kind Value Annotation

enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

ActiveStorage
ActiveStorageHospitalOrHealthcare
AirOrTrainOrBusBaggageArea
AirportConcourse

AtriumEachAdditionalFloor
AtriumFirstThreeFloors
AudienceOrSeatingAreaPenitentiary
AudienceOrSeatingAreaExerciseCenter
AudienceOrSeatingAreaGymnasium
AudienceOrSeatingAreaSportsArena
AudienceOrSeatingAreaConventionCenter
AudienceOrSeatingAreaMotionPictureTheatre
AudienceOrSeatingAreaPerformingArtsTheatre
AudienceOrSeatingAreaReligious
AudienceOrSeatingAreaPoliceOrFireStations
AudienceOrSeatingAreaCourtHouse
AudienceOrSeatingAreaAuditorium
BankCustomerArea
BankingActivityAreaOffice
BarberAndBeautyParlor
CardFileAndCataloguingLibrary
ClassroomOrLectureOrTrainingPenitentiary
ClassroomOrLectureOrTraining
ConfinementCellsPenitentiary
ConfinementCellsCourtHouse
ConferenceMeetingOrMultipurpose
CorridorOrTransition
CorridorOrTransitionManufacturingFacility
CorridorsWithPatientWaitingExamHospitalOrHealthcare
CourtSportsAreaSportsArena

September 2013

277 TUK




Deliverable D2.1

Dissemination Level (PU)

318216-INERTIA

enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

CourtroomCourtHouse
DepartmentStoreSalesAreaRetail
DetailedManufacturingFacility

DiningArea

DiningAreaHotel

DiningAreaFamilyDining
DiningArealLoungeOrLeisureDining
DiningAreaMotel

DiningAreaTransportation
DiningAreaPenitentiary
DiningAreaCivilServices

DormitoryBedroom

DormitoryStudyHall
DressingOrLockerOrFittingRoomGymnasium
DressingOrLockerOrFittingRoomCourtHouse
DressingOrLockerOrFittingRoomPerformingArtsTheatre
DressingOrLockerOrFittingRoomAuditorium
DressingOrLockerOrFittingRoomExerciseCenter
ElectricalOrMechanical

ElevatorLobbies
EmergencyHospitalOrHealthcare
EquipmentRoomManufacturingFacility
ExamOrTreatmentHospitalOrHealthcare
ExcerciseAreaExerciseCenter
ExcerciseAreaGymnasium
ExhibitSpaceConventionCenter
FellowshipHallReligiousBuildings
FineMaterialWarehouse
FineMerchandiseSalesAreaRetail
FireStationEngineRoomPoliceOrFireStation
FoodPreparation
GarageServiceOrRepairAutomotiveFacility
GeneralHighBayManufacturingFacility
GeneralLowBayManufacturingFacility
GeneralExhibitionMuseum
HospitalNurseryHospitalOrHealthcare
HospitalOrMedicalSuppliesHospitalOrHealthcare
HospitalOrRadiologyHospitalOrHealthcare
HotelOrConferenceCenterConferenceOrMeeting
InactiveStorage
JudgesChambersCourtHouse
LaboratoryOffice

LaundryIroningAndSorting
LaundryWashingHospitalOrHealthcare
LibraryAudioVisualLibraryAudioVisual
LivingQuartersDormitory
LivingQuartersMotel

LivingQuartersHotel

Lobby

LobbyReligiousBuildings
LobbyMotionPictureTheatre
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enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

LobbyAuditorium
LobbyPerformingArtsTheatre
LobbyPostOffice

LobbyHotel

LoungeOrRecreation
MallConcourseSalesAreaRetail
MassMerchandisingSalesAreaRetail
MediumOrBulkyMaterialWarehouse
MerchandisingSalesAreaRetail
MuseumAndGalleryStorage
NurseStationHospitalOrHealthcare
OfficeEnclosed

OfficeOpenPlan
OfficeCommonActivityAreasInactiveStorage
OperatingRoomHospitalOrHealthcare
OtherTelevisedPlayingAreaSportsArena
ParkingAreaAttendantOnlyParkingGarage
ParkingAreaPedestrianParkingGarage
PatientRoomHospitalOrHealthcare
PersonalServicesSalesAreaRetail
PharmacyHospitalOrHealthcare
PhysicalTherapyHospitalOrHealthcare
PlayingAreaGymnasium

Plenum
PoliceStationLaboratoryPoliceOrFireStations
PublicAndStaffLoungeHospitalOrHealthcare
ReadingArealLibrary
ReceptionOrWaitingTransportation
ReceptionOrWaitingMotel
ReceptionOrWaitingHotel
RecoveryHospitalOrHealthcare
RestorationMuseum

Restrooms

RingSportsAreaSportsArena
ServerRoom
SleepingQuartersPoliceOrFireStation
SortingAreaPostOffice
SpecialtyStoreSalesAreaRetail
StacksLibrary

StairsInactive

Stairway

SupermarketSalesAreaRetail
TerminalTicketCounterTransportation
WorkshopWorkshop
WorshipPulpitChoirReligious

source | <element

name="type" type="ineruni:spaceTypeEnum

maxOccurs="1"/>

minOccurs="1"
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element tSpace/floorSurface

diagram
type | ineruni:tAreaValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="floorSurface" type="ineruni:tAreaValue" minOccurs="0"
maxOccurs="1"/>
element tSpace/maxOccupancyCapacity
diagram ettt et
" maxOccupancyCapacity |
type | int
properties minOcc 0

maxOcc 1
content  simple

source

<element name="maxOccupancyCapacity" type="int" minOccurs="0"
maxOccurs="1"/>

element tSpace/zoneRef

diagram iy
. zoneRef
Ypm - - - 'f.'l'
0.0

type | string
properties minOcc 0

maxOcc  unbounded
content  simple

source

<element name="zoneRef" type="string" minOccurs="0"
maxOccurs="unbounded"/>

complexType tStateEnergyValue

diagram
EtStateEnergyUalue [TIJ—E—-H— [-]
namespace | http://www.inertia.eu/2013/schema/bim/
children | state energyValue
used by elements tEquipmentTypeCharacteristics/energyConsumptionPerTime
tEquipmentTypeCharacteristics/heatProduction
source | <complexType name="tStateEnergyValue">
<sequence>
<element name="state" type="string" minOccurs="1" maxOccurs="1"/>
<element name="energyValue" type="ineruni:tEnergyValuePerTime"
minOccurs="1" maxOccurs="1"/>
</sequence>

</complexType>

element tStateEnergyValue/state

diagram =
type | string
properties content  simple

source

<element name="state" type="string" minOccurs="1" maxOccurs="1"/>
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Dissemination Level (PU)

element tStateEnergyValue/energyValue

318216-INERTIA

diagram
type | ineruni:tEnergyValuePerTime
properties content  complex
children | value unit
source | <element name="energyValue" type="ineruni:tEnergyValuePerTime"
minOccurs="1" maxOccurs="1"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmlispy

Schema inertiaMASHolisticFlexibilityAndProsumersControl.xsd

schema
location:

attributeFormD
efault:
elementFormD
efault:
targetNamespa
ce:

Complex types

tAgregatorForecastProfile

C:\Users\Marek
Skokan\Dropbox\Projekt
icFlexibilityAndProsumersControl.xsd
qualified

http://www.example.org/inertiaProsumersControlAndOptimization

Attr. groups
NewAttributeGroup

tLocalHubForecastProfile

complexT

pe tAgregatorForecastProfile

TUKE\Inertia\Deliverables\xsd\xsd 23 9\inertiaMASHolist

diagram

= tn=:localHublD

_______________________ 1

F --E tn=:energyProduction

[tAgregatoch-reu:astProfile E]{ jEl—_| tn=:sampleTime

—| tn=:positiveFlexibility

—F:ns:positivetontroltost |

—| tnz:negativeFlexibility

—F:ns:negative ControlCost |

namespace | http://www.example.org/inertiaProsumersControlAndOptimization
children | tns:localHubID tns:timePeriod tns:enegyConsumption tns:energyProduction tns:sampleTime

tns:positiveFlexibility tns:positiveControlCost
tns:negativeControlCost
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source

<complexType name="tAgregatorForecastProfile">
<sequence>

<element name="localHubID" type="string" minOccurs="1"
maxOccurs="1"/>

<element name="timePeriod" type="ineruni:tTimeDatePeriod"
minOccurs="0" maxOccurs="unbounded"/>

<element name="enegyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

<element name="energyProduction" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

<element name="sampleTime" type="ineruni:tDurationValue"
minOccurs="1" maxOccurs="1"/>

<element name="positiveFlexibility" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="1"/>

<element name="positiveControlCost" type="float" minOccurs="1"
maxOccurs="1"/>

<element name="negativeFlexibility" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="1"/>

<element name="negativeControlCost" type="float" minOccurs="1"
maxOccurs="1"/>

</sequence>

</complexType>

element tAgregatorForecastProfile/localHubID

diagram =
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | string
properties content  simple
source

<element name="localHubID" type="string" minOccurs="1" maxOccurs="1"/>

element tAgregatorForecastProfile/timePeriod

diagram
y tnz:timePeriod
[ ittt tatuta el S
0.0
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc  unbounded
content  complex
children | timeStart timeEnd

source

<element name="timePeriod" type="ineruni:tTimeDatePeriod" minOccurs="0"
maxOccurs="unbounded"/>

element tAgregatorForecastProfile/enegyConsumption

diagram _— — — — —|
[ ineruni:tEnergyvalue
 tnzienegyConsumption |- = |
|
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
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source

<element name="enegyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

element tAgregatorForecastProfile/energyProduction

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="energyProduction" type="ineruni:tEnergyValue"

minOccurs="0" maxOccurs="1"/>

element tAgregatorForecastProfile/sampleTime

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tDurationValue
properties content  complex
children | value unit

source

<element name="sampleTime" type="ineruni:tDurationValue" minOccurs="1"
maxOccurs="1"/>

element tAgregatorForecastProfile/positiveFlexibility

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties content  complex
children | value unit
source | <element name="positiveFlexibility" type="ineruni:tEnergyValue"

minOccurs="1" maxOccurs="1"/>

element tAgregatorForecastProfile/positiveControlCost

diagram = —
|_'.ns:p-omtlvet:ontmll!:mt |
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | float
properties content  simple
source | <element name="positiveControlCost" type="float" minOccurs="1"

maxOccurs="1"/>
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element tAgregatorForecastProfile/negativeFlexibility

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties content  complex
children | value unit
source | <element name="negativeFlexibility" type="ineruni:tEnergyValue"

minOccurs="1" maxOccurs="1"/>

element tAgregatorForecastProfile/negativeControlCost

diagram = -
|_'.ns:negatlvet:ontrolt:ost |
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | float
properties content  simple
source | <element name="negativeControlCost" type="float" minOccurs="1"
maxOccurs="1"/>
complexType tLocalHubForecastProfile

diagram = .
-4 tnz:energyConsumption
-- tnz:energyProduction
[th:.aIHubFDrecasthfile [T']—( :E]— -
—| tnz:zampleTime
—| tn=:positiveFlexibility
—F:|15:positiveControICDst |
—| tnz:negativeFlexibility
—F:|1s:negativeControICost |
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
children | tns:deviceID tns:timePeriod tns:energyConsumption tns:energyProduction tns:sampleTime
tns:positiveFlexibility tns:positiveControlCost tns:negativeFlexibility
tns:negativeControlCost
source | <complexType name="tLocalHubForecastProfile">
<sequence>
<element name="devicelD" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timePeriod" type="ineruni:tTimeDatePeriod"
minOccurs="0" maxOccurs="unbounded"/>
<element name="energyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="energyProduction" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="sampleTime" type="ineruni:tDurationValue"
minOccurs="1" maxOccurs="1"/>
<element name="positiveFlexibility" type="ineruni:tEnergyValue"
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minOccurs="1" maxOccurs="1"/>
<element name="positiveControlCost" type="float" minOccurs="1"
maxOccurs="1"/>
<element name="negativeFlexibility" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="1"/>
<element name="negativeControlCost" type="float" minOccurs="1"
maxOccurs="1"/>
</sequence>

</complexType>

element tLocalHubForecastProfile/deviceID
diagram =
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | string
properties content  simple
source

<element name="devicelD" type="string" minOccurs="1" maxOccurs="1"/>

element t

LocalHubForecastProfile/timePeriod

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc  unbounded
content  complex
children | timeStart timeEnd
source | <element name="timePeriod" type="ineruni:tTimeDatePeriod" minOccurs="0"
maxOccurs="unbounded"/>
element tLocalHubForecastProfile/energyConsumption
diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="energyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
element tLocalHubForecastProfile/energyProduction
diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
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type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="energyProduction" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
element tLocalHubForecastProfile/sampleTime
diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tDurationValue
properties content  complex
children | value unit
source | <element name="sampleTime" type="ineruni:tDurationValue" minOccurs="1"
maxOccurs="1"/>
element tLocalHubForecastProfile/positiveFlexibility
diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties content  complex
children | value unit
source | <element name="positiveFlexibility" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="1"/>
element tLocalHubForecastProfile/positiveControlCost
diagram = —
|_'.ns:p-osmvet:ontroll:ost |
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | float
properties content  simple
source | <element name="positiveControlCost" type="float" minOccurs="1"

maxOccurs="1"/>

element tLocalHubForecastProfile/negativeFlexibility

diagram
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | ineruni:tEnergyValue
properties content  complex
children | value unit
source | <element name="negativeFlexibility" type="ineruni:tEnergyValue"

minOccurs="1" maxOccurs="1"/>
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element tLocalHubForecastProfile/negativeControlCost

318216-INERTIA

diagram =
|: tnz:negativeControlCost |
namespace | http://www.example.org/inertiaProsumersControlAndOptimization
type | float
properties content  simple
source minOccurs="1"

<element name="negativeControlCost" type="float"
maxOccurs="1"/>

attributeGroup NewAttributeGroup

namespace

http://www.example.org/inertiaProsumersControlAndOptimization

source

<attributeGroup name="NewAttributeGroup"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmispy

Schema inertiaKPI.xsd

schema location: C:\Users\Marek
Skokan\Dropbox\Projekty TUKE\Inertia\Deliverables\xsd\xsd 23 9\inertiaKPI.
xsd

attributeFormDefault

elementFormDefault

targetNamespace: http://www.inertia.eu/2013/schema/kpi/

Complex types Simple types

flexibilityKPIType ActivityEnumerator

gridKPIType

tAgentBasedSimulationModuleOutput

tEventTrace

tKeyPerformancelIndicator
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Deliverable D2.1

complexT

pe flexibilityKPIType

Dissemination Level (PU)

318216-INERTIA

diagram

flexibilityKPIType [ —-— =}

r- -: RatioControlActsToTotalHumbe...

a-----r----
'

a-----r----
'
1

: TimePeriodOfControlActionsEn...

TimePeriodOfControlActionsA..

: RatioAcceptedTimePeriodToCo... [H

RatioTimePeriodEnrolActsToCo...

: RatioTimPOfControlActsToTotal...

AvgDemandFlexPerTimePeriod... [+

namespace | http://www.inertia.eu/2013/schema/kpi/
children | DemandFlexibility DemandFlexibilityPerArea DemandFlexibilityPerOccupant

DemandFlexibilityEnrolled
RatioDemdFlexToContractFlex
TotalNumberOfControlactionsEnrolled

DemandFlexibilityRatio

RatioProvDemFlexToEnrolDemFlex
RatioEnrolDemFlexibToContractFlex
TotalNumberofControlactionsAccepted
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RatioEnrolledActionstoContractualActions RatioAcceptedActsToContractualActsAgreement

RatioAcceptedControlActsToEnrolledControlActs
RatioEnrolConttroActsToTotalNumOfEnrolControActs

RatioControlActsToTotalNumberofControlActs TimePeriodOfControlActionsEnrolled
TimePeriodOfControlActionsAccepted RatioTimePeriodAcceptedToTimeperiodEnrolled

RatioTimePeriodEnrolActsToContractTimePeriod
RatioAcceptedTimePeriodToContractTimePeriod
RatioEnrolTimPOfControlActsToTotalTimPOfEnrolControlActs
RatioTimPOfControlActsToTotalTimPOfControlActs AvgDemandFlexPerTimePeriodOfEvent

AvgDemandFlexEnrolPerTimePeriodOfEvent MaxDemandFlexPerTimePeriodOfEvent
MaxDemandFlexEnrolPerTimePeriodOfEvent DelayResponsivenessOfDemandFlex

DelayOnDeliveryOfFlexAmount

used by

element tKeyPerformancelndicator/flexibilityKPI

source

<complexType name="flexibilityKPIType">
<sequence>
<element name="DemandFlexibility" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="DemandFlexibilityPerArea"
type="ineruni:tEnergyPerAreaValue" minOccurs="0" maxOccurs="1"/>
<element name="DemandFlexibilityPerOccupant"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="DemandFlexibilityEnrolled" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="DemandFlexibilityRatio" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="RatioProvDemFlexToEnrolDemFlex"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioDemdFlexToContractFlex"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioEnrolDemFlexibToContractFlex"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="TotalNumberOfControlactionsEnrolled"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="TotalNumberofControlactionsAccepted"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioEnrolledActionstoContractualActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioAcceptedActsToContractualActsAgreement"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioAcceptedControlActsToEnrolledControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioEnrolConttroActsToTotalNumOfEnrolControActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioControlActsToTotalNumberofControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="TimePeriodOfControlActionsEnrolled"
type="ineruni:tTimeDatePeriod" minOccurs="0" maxOccurs="1"/>
<element name="TimePeriodOfControlActionsAccepted"
type="ineruni:tTimeDatePeriod" minOccurs="0" maxOccurs="1"/>
<element name="RatioTimePeriodAcceptedToTimeperiodEnrolled"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioTimePeriodEnrolActsToContractTimePeriod"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioAcceptedTimePeriodToContractTimePeriod"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element
name="RatioEnrolTimPOfControlActsToTotalTimPOfEnrolControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioTimPOfControlActsToTotalTimPOfControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgDemandFlexPerTimePeriodOfEvent"
type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>
<element name="AvgDemandFlexEnrolPerTimePeriodOfEvent"
type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>
<element name="MaxDemandFlexPerTimePeriodOfEvent"
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type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>
<element name="MaxDemandFlexEnrolPerTimePeriodOfEvent"

type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>
<element name="DelayResponsivenessOfDemandFlex"

type="ineruni:tDurationValue" minOccurs="0" maxOccurs="1"/>
<element name="DelayOnDeliveryOfFlexAmount"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

</sequence>
</complexType>

element flexibilityKPIType/DemandFlexibility

diagram

type | ineruni:tEnergyValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="DemandFlexibility" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/DemandFlexibilityPerArea

diagram B IS IS IS IS B

=
|

' DemandFlexibilityPerArea [

type | ineruni:tEnergyPerAreaValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="DemandFlexibilityPerArea"
type="ineruni:tEnergyPerAreaValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/DemandFlexibilityPerOccupant

diagram

type | ineruni:tEnergyValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="DemandFlexibilityPerOccupant" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
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element flexibilityKPIType/DemandFlexibilityEnrolled

diagram
' DemandFlexibilityEnrolled [
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="DemandFlexibilityEnrolled" type="ineruni:tEnergyValue"

minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/DemandFlexibilityRatio

diagram
' DemandFlexibilityRatio [
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="DemandFlexibilityRatio" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioProvDemFlexToEnrolDemFlex

diagram
E RatioProvDemFlexToEnrolDemF...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioProvDemFlexToEnrolDemFlex"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioDemdFlexToContractFlex

diagram
RatioDemdFlexToContractFlex [ =
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="RatioDemdFlexToContractFlex" type="ineruni:tUnitlessValue"
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| minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioEnrolDemFlexibToContractFlex

diagram
RatioEnrolDemFlexibToContract... [ =
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioEnrolDemFlexibToContractFlex"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/TotalNumberOfControlactionsEnrolled

diagram
E TotalNumberOfControlactionsE...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="TotalNumberOfControlactionsEnrolled"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/TotalNumberofControlactionsAccepted

diagram
TotalNumberofControlactionsA... [ =
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="TotalNumberofControlactionsAccepted"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioEnrolledActionstoContractualActions

diagram
' RatioEnrolledActionstoContract... [ =
type | ineruni:tUnitlessValue
properties minOcc 0

maxOcc 1
content  complex
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children

value unit

source

<element name="RatioEnrolledActionstoContractualActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioAcceptedActsToContractualActsAgreement

diagram
E RaticAcceptedActeToContractu...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioAcceptedActsToContractualActsAgreement"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioAcceptedControlActsToEnrolledControlActs

diagram
E RatiocAcceptedControlActeToEn...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioAcceptedControlActsToEnrolledControlActs"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioEnrolConttroActsToTotalNumOfEnrolControActs

diagram
E RatioEnrolConttroActsToTotalN...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioEnrolConttroActsToTotalNumOfEnrolControActs"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioControlActsToTotalNumberofControlActs

diagram

type

ineruni:tUnitlessValue
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properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioControlActsToTotalNumberofControlActs"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/TimePeriodOfControlActionsEnrolled

diagram
E TimePericdOfControlActionsEn...
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc 1
content  complex
children | timeStart timeEnd
source | <element name="TimePeriodOfControlActionsEnrolled"

type="ineruni:tTimeDatePeriod" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/TimePeriodOfControlActionsAccepted

diagram
' TimePeriodOfControlActionsA...
type | ineruni:tTimeDatePeriod
properties minOcc 0
maxOcc 1
content  complex
children | timeStart timeEnd
source | <element name="TimePeriodOfControlActionsAccepted"

type="ineruni:tTimeDatePeriod" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioTimePeriodAcceptedToTimeperiodEnrolled

diagram
E RatioTimePeriodAcceptedToTi...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioTimePeriodAcceptedToTimeperiodEnrolled"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
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element flexibilityKPIType/RatioTimePeriodEnrolActsToContractTimePeriod

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioTimePeriodEnrolActsToContractTimePeriod"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioAcceptedTimePeriodToContractTimePeriod

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioAcceptedTimePeriodToContractTimePeriod"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element
flexibilityKPIType/RatioEnrolTimPOfControlActsToTotalTimPOfEnrolControlActs

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioEnrolTimPOfControlActsToTotalTimPOfEnrolControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/RatioTimPOfControlActsToTotalTimPOfControlActs

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit
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source

<element name="RatioTimPOfControlActsToTotalTimPOfControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/AvgDemandFlexPerTimePeriodOfEvent

diagram
AvgDemandFlexPerTimePeriod...
type | ineruni:tEnergyValuePerTime
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgDemandFlexPerTimePeriodOfEvent"

type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/AvgDemandFlexEnrolPerTimePeriodOfEvent

diagram
' AvgDemandFlexEnrolPerTimep...
type | ineruni:tEnergyValuePerTime
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgDemandFlexEnrolPerTimePeriodOfEvent"

type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/MaxDemandFlexPerTimePeriodOfEvent

diagram
E MaxDemandFlexPerTimePeriod...
type | ineruni:tEnergyValuePerTime
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="MaxDemandFlexPerTimePeriodOfEvent"

type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/MaxDemandFlexEnrolPerTimePeriodOfEvent

diagram
MaxDemandFlexEnrolPerTimeP.. [
type | ineruni:tEnergyValuePerTime
properties minOcc 0
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maxOcc 1
content  complex

children

value unit

source

<element name="MaxDemandFlexEnrolPerTimePeriodOfEvent"
type="ineruni:tEnergyValuePerTime" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/DelayResponsivenessOfDemandFlex

diagram
E DelayResponsiveness0fDeman...
type | ineruni:tDurationValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="DelayResponsivenessOfDemandFlex"

type="ineruni:tDurationValue" minOccurs="0" maxOccurs="1"/>

element flexibilityKPIType/DelayOnDeliveryOfFlexAmount

diagram
 DelayOnDeliveryOfFlexAmount -] -]
e g S
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="DelayOnDeliveryOfFlexAmount" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
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complexT

pe gridKPIType

diagram Pmmmmmm-mmm---- st
- -+ Frequency\Variation
r- DeviationOfF requency\Variation .
-~ VoltageVariation
r': DeviationOfVolatage\Variation
:L--: ThermalLosses\Variation
Ir"i DeviationOfThermalLossesVari
[gridKPITyrpe [TI]—(—--—E-L-E RatioOfGridFailure [ .
'-- RatioOfGridFailureBasedOnSch
:r--i RatioOfGridEventsOnMVievel [
Lo+ LOLE [
r-< LOLP [
i--—i FtatmeRESexplc-ltatlon
--+ RatioOfRESpotential 1]
namespace | http://www.inertia.eu/2013/schema/kpi/
children | FrequencyVariation DeviationOfFrequencyVariation VoltageVariation
DeviationOfVolatageVariation ThermallossesVariation DeviationOfThermallossesVariation
RatioOfGridFailure RatioOfGridFailureBasedOnScheduledAnalysis
RatioOfGridEventsOnMVlevel LOLE LOLP RatioOfRESexploitation RatioOfRESpotential
used by element tKeyPerformancelIndicator/gridKPI
source | <complexType name="gridKPIType">
<sequence>
<element name="FrequencyVariation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="DeviationOfFrequencyVariation"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="VoltageVariation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="DeviationOfVolatageVariation"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="ThermallLossesVariation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="DeviationOfThermallLossesVariation"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfGridFailure" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="RatioOfGridFailureBasedOnScheduledAnalysis"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfGridEventsOnMVlevel"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

<element name="LOLE" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

<element name="LOLP" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

<element name="RatioOfRESexploitation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="RatioOfRESpotential" type="ineruni:tUnitlessValue"
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minOccurs="0" maxOccurs="1"/>
</sequence>
</complexType>

element gridKPIType/FrequencyVariation

diagram - — — _|
[ ineruni:tlnitliess\Value
 FrequencyVariation [-] [-] |
|
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="FrequencyVariation" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element gridKPIType/DeviationOfFrequencyVariation

diagram
i DeviationOfFrequencyVariation
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="DeviationOfFrequencyVariation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>

element gridKPIType/VoltageVariation

diagram
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="VoltageVariation" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element gridKPIType/DeviationOfVolatageVariation

diagram

type

ineruni:tUnitlessValue
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properties minOcc 0
maxOcc 1
content  complex

children | value unit
source

<element name="DeviationOfVolatageVariation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>

element gridKPIType/ThermalLossesVariation

diagram
. ThermalLosses\Variation [ [=]
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="ThermallLossesVariation" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element gridKPIType/DeviationOfThermalLossesVariation

diagram
' DeviationOfThermalLossesVari...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="DeviationOfThermallLossesVariation"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element gridKPIType/RatioOfGridFailure

diagram
! RatioOfGridFailure [
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioOfGridFailure" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>
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element gridKPIType/RatioOfGridFailureBasedOnScheduledAnalysis

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfGridFailureBasedOnScheduledAnalysis"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element gridKPIType/RatioOfGridEventsOnMVievel

diagram

E RatioOfGridEventsOnMVievel

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfGridEventsOnMVlevel" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>

element gridKPIType/LOLE

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="LOLE" type="ineruni:tUnitlessValue" minOccurs="0"
maxOccurs="1"/>

element gridKPIType/LOLP

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="LOLP" type="ineruni:tUnitlessValue" minOccurs="0"

September 2013 301 TUK




Deliverable D2.1 Dissemination Level (PU) 318216-INERTIA

|

maxOccurs="1"/>

element gridKPIType/RatioOfRESexploitation

diagram
' RatioOfRE Sexploitation
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioOfRESexploitation" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>

element gridKPIType/RatioOfRESpotential

diagram
i RatioOfRE Spotential
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RatioOfRESpotential" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
complexType tAgentBasedSimulationModuleOutput
diagram = .
simulationlD
—| keyPerformancelndicator
[tAgentBasedSimulationModule... I:TI]_(_"'_E_
—Fsimulatorstatistics |
namespace | http://www.inertia.eu/2013/schema/kpi/
children | simulationID keyPerformanceIndicator simulatorStatistics eventTrace

source

<complexType name="tAgentBasedSimulationModuleOutput">
<sequence>
<element name="simulationID" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="keyPerformancelndicator"
type="inerkpi:tKeyPerformancelndicator" minOccurs="1" maxOccurs="1"/>
<element name="simulatorStatistics" type="string" minOccurs="1"

maxOccurs="1"/>

<element name="eventTrace" type="inerkpi:tEventTrace" minOccurs="1"
maxOccurs="1"/>

</sequence>

</complexType>
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diagram = -
simulationlD
type | string
properties content  simple
source | <element name="simulationID" type="string" minOccurs="1" maxOccurs="1"/>

element tAgentBasedSimulationModuleOutput/keyPerformancelIndicator

diagram —————————l

| inerkpitHeyPerformancelndicator |

| energykPl |

keyPerformancelndicator E]—I—( :E]— — |

—| flexibility KPI * |

| businessKPI |

| comfortiPl |

| |

type | inerkpi:tKeyPerformanceIndicator
properties content  complex
children | energyKPI flexibilityKPI businessKPI comfortKPI gridKPI

source | <element name="keyPerformancelndicator"

type="inerkpi:tKeyPerformancelndicator" minOccurs="1" maxOccurs="1"/>

element tAgentBasedSimulationModuleOutput/simulatorStatistics

diagram = —
|_3|mulator5tat|st|cs |
type | string
properties content  simple
source | <element name="simulatorStatistics" type="string" minOccurs="1"

maxOccurs="1"/>

element tAgentBasedSimulationModuleOutput/eventTrace

diagram —_— e — —
i_inerkpi::E-cen:Trﬂce _i
eventTrace —--—:E}-: eventRecord |
[ it LA
| 0.0 |
type | inerkpi:tEventTrace
properties content  complex
children | eventRecord
source | <element name="eventTrace" type="inerkpi:tEventTrace" minOccurs="1"
maxOccurs="1"/>
complexType tEventTrace
diagram e ekt
(tEventTrat:e [TI:H:—--—:E} - eventRecord
[ ity atalial £ =~
0.0
namespace | http://www.inertia.eu/2013/schema/kpi/
children | eventRecord
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used by

element tAgentBasedSimulationModuleOutput/eventTrace

source

<complexType
<sequence>

name="tEventTrace">

<element name="eventRecord" minOccurs="0" maxOccurs="unbounded">

<complexType
<sequence>
<element
maxOccurs="1"/>
<element
maxOccurs="1"/>
<element
maxOccurs="1"/>
<element
maxOccurs="1"/>
<element
maxOccurs="1"/>
<element
</sequence>

>
name="timeStamp" type="dateTime"
name="occupantRef" type="string"
name="occupantGroupRef" type="string"
name="spaceRef" type="string"

name="equipmentRef" type="string"

minOccurs="1"

minOccurs="1"

minOccurs="1"

minOccurs="1"

minOccurs="0"

name="activityType" type="inerkpi:ActivityEnumerator"/>

</complexType>

</element>
</sequence>
</complexType>

element tEventTrace/eventRecord

diagram =—
time Stamp
Et:n::n::umamtﬂnz:f
fmmmm e —FoccupantGmupRef |
, eventRecord
R
--:Eequipmentﬂef -
Eactivitg.rTyrpe
properties minOcc 0
maxOcc  unbounded
content  complex
children | timeStamp occupantRef occupantGroupRef spaceRef equipmentRef activityType

source

<element name='

<complexType>
<sequence>

'eventRecord" minOccurs="0" maxOccurs="unbounded">

<element name="timeStamp" type="dateTime"

maxOccurs="1"/>
<element
maxOccurs="1"/>

name="occupantRef" type="string"

<element name="occupantGroupRef" type="string"

maxOccurs="1"/>

minOccurs="1"

minOccurs="1"

minOccurs="1"

<element name="spaceRef" type="string" minOccurs="1"
maxOccurs="1"/>

<element name="equipmentRef" type="string" minOccurs="0"
maxOccurs="1"/>

<element name="activityType" type="inerkpi:ActivityEnumerator"/>

</sequence>
</complexType>
</element>
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element tEventTrace/eventRecord/timeStamp

diagram =
~timeSstamp

type | dateTime

properties content  simple

source | <element name="timeStamp" type="dateTime minOccurs="1"

maxOccurs="1"/>

element tEventTrace/eventRecord/occupantRef

diagram =
occupantRef

type | string

properties content  simple

source | <element name="occupantRef" type="string" minOccurs="1" maxOccurs="1"/>

element tEventTrace/eventRecord/occupantGroupRef

diagram =
roccupantGroupRef |
type | string
properties content  simple
source | <element name="occupantGroupRef" type="string" minOccurs="1"

maxOccurs="1"/>

element tEventTrace/eventRecord/spaceRef

diagram =

type | string

properties content  simple

source | <element name="spaceRef" type="string" minOccurs="1" maxOccurs="1"/>

element tEventTrace/eventRecord/equipmentRef

diagram Tt TT o es
i equipmentRef .
type | string
properties minOcc 0

maxOcc 1
content  simple

source | <element name="equipmentRef" type="string" minOccurs="0"
maxOccurs="1"/>

element tEventTrace/eventRecord/activityType

diagram =
~activity Type

type | inerkpi:ActivityEnumerator

properties content  simple
facets Kind Value Annotation
enumeration  Occupant enters Building Element (BE corresponds to BE in Event
Record)
enumeration  Occupant leaves Building Element (BE corresponds to BE in Event
Record)

enumeration  Occupant starts using Equipment Artifact (EA corresponds to EA in
Event Record)

enumeration  Occupants stops using Equipment Artifact (EA corresponds to EA in
Event Record)

enumeration  Occupant starts executing some Business Activity

enumeration  Occupant stops executing some Business Activity
enumeration  Occupant turns on Lighting within Building Element

enumeration  Occupant turns off Lighting within Building Element

source | <element name="activityType" type="inerkpi:ActivityEnumerator"/>
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complexType tKeyPerformancelIndicator

diagram
energyKPl

[tKeererformanu:elndit:ator [TIJ—( :E]— flexibility P
—| exibili ’

namespace | http://www.inertia.eu/2013/schema/kpi/

children | energyKPI flexibilityKPI businessKPI comfortKPI gridKPI

used by element tAgentBasedSimulationModuleOutput/keyPerformancelndicator

annotation documentation

source | <complexType name="tKeyPerformancelndicator" >
<annotation>
<documentation>
</documentation>
</annotation>
<sequence>
<element name="energyKPI" minOccurs="1" maxOccurs="1">
<annotation>
<documentation>
KPI aspoects: Energy,
Flexibility, Business, Comfort, Grid
</documentation>
</annotation>
<complexType>

<sequence>
<element name="TotalEnergyConsumption"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="EnergyConsumptionPerArea"
type="ineruni:tEnergyPerAreaValue" minOccurs="0" maxOccurs="1"/>
<element name="EnergyConsumptionPerOccupant"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="TotalEnergyFromRES" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="TotalEnergyFromGrid" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="TotalEmissions" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>
<element name="RESRatioToTotalEnergyCosumption"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="BaselineEnergyConsumption"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="ScheduledEnergyConsumption"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>
<element name="flexibilityKPI" type="inerkpi:flexibilityKPIType"
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minOccurs="1" maxOccurs="1"/>
<element name="businessKPI" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="CostOfEnergyConsumption"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergySavings" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyConsumptionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergySavingstionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyConsumption"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgCostofConsumptionEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgEstimationofEnergySavings"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgEstimationofEnergySavingsEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyReward" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyReward"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyPenalty" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyPenalty"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CO2EmissionsSavings" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>
<element name="CO2EmissionsSavingsEnrolled"
type="ineruni:tEmissionValue" minOccurs="0" maxOccurs="1"/>
<element name="FacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfFacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

<element name="comfortkKPI" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>

<element name="ThermalDiscomfortFactor"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="LightingDiscomfortFactor"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="0ccupancyFactor" type="ineruni:tUnitlessValue"
minOccurs="1" maxOccurs="1"/>
<element name="VariationFromStandardBasedThermalBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationFromStandardBasedBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgValueOfThermalPreferences"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgValueOfVisualPreferences"
type="ineruni:tIlluminanceValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationofThermPrefFromLHBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationOfVisualPreferencesFromL.H.Baseline"
type="ineruni:tllluminanceValue" minOccurs="0" maxOccurs="1"/>
<element name="NumberOfNotAcceptedControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
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<element name="RatioOfNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element
name="RatioOfIndivNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfIndivPercentageOfNotAcceptedControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="ElectricVehiclesDiscomfortFactor"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="DishwasherDiscomfortFactor" type="time"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>

</element>

<element name="gridKPI" type="inerkpi:gridkPIType" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element tKeyPerformancelndicator/energyKPI

diagram e b et
;- TotalEnergyConsumption
r- : EnergyConsumptionPerArea
'-: EnergyConsumptionPerOccupa...
r-1 TotalEnergyFromRES
energykKPl ] CE}T-' TotalEnergyFromGrid
L-- TotalEmissions
KP ' lmsmmmmmmmmmmm oo 1
for, Grid 'r--i RESRatioToTotalEnergyCosump...
L -+ BaselineEnergyConsumption
-2 ScheduledEnergyConsumption
properties content  complex
children | TotalEnergyConsumption EnergyConsumptionPerArea EnergyConsumptionPerOccupant
TotalEnergyFromRES TotalEnergyFromGrid TotalEmissions
RESRatioToTotalEnergyCosumption BaselineEnergyConsumption
ScheduledEnergyConsumption
annotation documentation
KPI aspoects: Energy, Flexibility,
Business, Comfort, Grid
source | <element name="energyKPI" minOccurs="1" maxOccurs="1">

<annotation>
<documentation>
KPI aspoects: Energy,
Flexibility, Business, Comfort, Grid
</documentation>
</annotation>
<complexType>

<sequence>
<element name="TotalEnergyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="EnergyConsumptionPerArea"
type="ineruni:tEnergyPerAreaValue" minOccurs="0" maxOccurs="1"/>
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<element name="EnergyConsumptionPerOccupant"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="TotalEnergyFromRES" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="TotalEnergyFromGrid" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
<element name="TotalEmissions" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>
<element name="RESRatioToTotalEnergyCosumption"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="BaselineEnergyConsumption"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="ScheduledEnergyConsumption"
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tKeyPerformancelIndicator/energyKPI/TotalEnergyConsumption

diagram
E TotalEnergyConsumption [-] ]
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="TotalEnergyConsumption" type="ineruni:tEnergyValue"

minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/EnergyConsumptionPerArea

diagram
E EnergyConsumptionPerArea [ -]
type | ineruni:tEnergyPerAreaValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="EnergyConsumptionPerArea"

type="ineruni:tEnergyPerAreaValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/EnergyConsumptionPerOccupant

diagram
E EnergyConsumptionPer0ccupa.. -] =
type | ineruni:tEnergyValue
properties minOcc 0

maxOcc 1
content  complex
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children | value unit

source | <element name="EnergyConsumptionPerOccupant"”
type="ineruni:tEnergyValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/TotalEnergyFromRES

diagram

type | ineruni:tEnergyValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="TotalEnergyFromRES" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/TotalEnergyFromGrid

diagram

type | ineruni:tEnergyValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="TotalEnergyFromGrid" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/TotalEmissions

diagram

type | ineruni:tEmissionValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="TotalEmissions" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelIndicator/energyKPI/RESRatioToTotalEnergyCosumption

diagram
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type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="RESRatioToTotalEnergyCosumption"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/BaselineEnergyConsumption

diagram _— — — — —|
[ ineruni;tEnergyValue
\ BaselineEnergyConzumption [-] -] |
e 1
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="BaselineEnergyConsumption"” type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/energyKPI/ScheduledEnergyConsumption

diagram
! ScheduledEnergyConsumption [
type | ineruni:tEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source

<element name="ScheduledEnergyConsumption" type="ineruni:tEnergyValue"
minOccurs="0" maxOccurs="1"/>
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element tKeyPerformancelIndicator/flexibilityKPI

318216-INERTIA

diagram e
rinEl'k|:li::|EHi|Ji|if}'KP|T}'|JE _|
-+ DemandFlexibility []

RaticAcceptedControlActsToEn.

RatiocEnrolConttroActsToTotall..
L = o e = R

type | inerkpi:flexibilityKPIType

properties content  complex
children | DemandFlexibility DemandFlexibilityPerArea DemandFlexibilityPerOccupant
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TotalNumberOfControlactionsEnrolled TotalNumberofControlactionsAccepted
RatioEnrolledActionstoContractualActions RatioAcceptedActsToContractualActsAgreement

RatioAcceptedControlActsToEnrolledControlActs
RatioEnrolConttroActsToTotalNumOfEnrolControActs

RatioControlActsToTotalNumberofControlActs TimePeriodOfControlActionsEnrolled
TimePeriodOfControlActionsAccepted RatioTimePeriodAcceptedToTimeperiodEnrolled

RatioTimePeriodEnrolActsToContractTimePeriod

RatioAcceptedTimePeriodToContractTimePeriod
RatioEnrolTimPOfControlActsToTotalTimPOfEnrolControlActs

RatioTimPOfControlActsToTotalTimPOfControlActs AvgDemandFlexPerTimePeriodOfEvent

AvgDemandFlexEnrolPerTimePeriodOfEvent MaxDemandFlexPerTimePeriodOfEvent
MaxDemandFlexEnrolPerTimePeriodOfEvent DelayResponsivenessOfDemandFlex

DelayOnDeliveryOfFlexAmount

source

<element name="flexibilityKPI" type="inerkpi:flexibilityKPIType" minOccurs="1"
maxOccurs="1"/>

element tKeyPerformancelndicator/businessKPI

diagram
properties content  complex
children | CostOfEnergyConsumption CostOfEnergySavings CostOfEnergyConsumptionEnrolled
CostOfEnergySavingstionEnrolled AvgCostOfEnergyConsumption
AvgCostofConsumptionEnrolled AvgEstimationofEnergySavings
AvgEstimationofEnergySavingsEnrolled CostOfEnergyReward AvgCostOfEnergyReward
CostOfEnergyPenalty AvgCostOfEnergyPenalty CO2EmissionsSavings
CO2EmissionsSavingsEnrolled FacilityManagerDirectControlActions
RatioOfFacilityManagerDirectControlActions
source | <element name="businesskKPI" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="CostOfEnergyConsumption"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
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<element name="CostOfEnergySavings" type="ineruni:tMonetaryValue"

minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyConsumptionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergySavingstionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyConsumption"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgCostofConsumptionEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgEstimationofEnergySavings"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgEstimationofEnergySavingsEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyReward" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyReward"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CostOfEnergyPenalty" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>
<element name="AvgCostOfEnergyPenalty"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
<element name="CO2EmissionsSavings" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>
<element name="CO2EmissionsSavingsEnrolled"
type="ineruni:tEmissionValue" minOccurs="0" maxOccurs="1"/>
<element name="FacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfFacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
</element>

element tKeyPerformanceIndicator/businessKPI/CostOfEnergyConsumption

diagram
' CostOfEnergyConsumption [ =
type | ineruni:tMonetaryValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit

source

<element name="CostOfEnergyConsumption” type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businesskKPI/CostOfEnergySavings

diagram - — — _l
[ ineruni:tMonetaryValue
i CostOfEnergySavings [2] [=] |
|
type | ineruni:tMonetaryValue
properties minOcc 0

maxOcc 1
content  complex
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children | value unit

source | <element name="CostOfEnergySavings" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelIndicator/businessKPI/CostOfEnergyConsumptionEnrolled

diagram

type | ineruni:tMonetaryValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="CostOfEnergyConsumptionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelIndicator/businessKPI/CostOfEnergySavingstionEnrolled

diagram

E CostOfEnergySavingstionEnroll...

type | ineruni:tMonetaryValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="CostOfEnergySavingstionEnrolled"
type="ineruni:tMonetaryValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/AvgCostOfEnergyConsumption

diagram

type | ineruni:tMoneyPerEnergyValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="AvgCostOfEnergyConsumption"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
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element tKeyPerformancelndicator/businessKPI/AvgCostofConsumptionEnrolled

diagram
1 AvgCostofConsumptionEnrolled [
type | ineruni:tMoneyPerEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgCostofConsumptionEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
element tKeyPerformancelIndicator/businessKPI/AvgEstimationofEnergySavings
diagram
v AvgEstimationofEnergySavings [
type | ineruni:tMoneyPerEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgEstimationofEnergySavings"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>
element

tKeyPerformancelIndicator/businessKPI/AvgEstimationofEnergySavingsEnrolled

diagram
E AvgEstimationofEnergy Savings...
type | ineruni:tMoneyPerEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgEstimationofEnergySavingsEnrolled"
type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/CostOfEnergyReward

diagram
type | ineruni:tMonetaryValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
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source

<element name="CostOfEnergyReward" type="ineruni:tMonetaryValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelndicator/businessKPI/AvgCostOfEnergyReward

diagram
type | ineruni:tMoneyPerEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgCostOfEnergyReward"

type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/CostOfEnergyPenalty

diagram
' CostOfEnergyPenalty [ =
type | ineruni:tMonetaryValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="CostOfEnergyPenalty" type="ineruni:tMonetaryValue"

minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/AvgCostOfEnergyPenalty

diagram
type | ineruni:tMoneyPerEnergyValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgCostOfEnergyPenalty"

type="ineruni:tMoneyPerEnergyValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/CO2EmissionsSavings

diagram
' COZ2Emiszions Savings [
type | ineruni:tEmissionValue
properties minOcc 0
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maxOcc 1
content  complex

children | value unit

source | <element name="CO2EmissionsSavings" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/businessKPI/CO2EmissionsSavingsEnrolled

diagram

type | ineruni:tEmissionValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="CO2EmissionsSavingsEnrolled" type="ineruni:tEmissionValue"
minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelIndicator/businessKPI/FacilityManagerDirectControlActions

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="FacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/businessKPI/RatioOfFacilityManagerDirectControlActi
ons

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfFacilityManagerDirectControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
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element tKeyPerformancelIndicator/comfortKPI

diagram fm=-mmm--- - ettt
--+ ThermalDiscomfortFactor
r-- LightingDiscomfortFactor
comfortkPl [ =~ E}+- -
Loa
Loa
Loa
L- -EE DishwasherDiscomfortFactor :
properties content  complex
children | ThermalDiscomfortFactor LightingDiscomfortFactor OccupancyFactor
VariationFromStandardBasedThermalBaseline VariationFromStandardBasedBaseline
AvgValueOfThermalPreferences AvgValueOfVisualPreferences
VariationofThermPrefFromLHBaseline VariationOfVisualPreferencesFromL.H.Baseline
NumberOfNotAcceptedControlActions RatioOfNotAcceptedControlActionsToTotalNumber
RatioOfIndivNotAcceptedControlActionsToTotalNumber
RatioOfIndivPercentageOfNotAcceptedControlActs ElectricVehiclesDiscomfortFactor
DishwasherDiscomfortFactor
source | <element name="comfortKPI" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="ThermalDiscomfortFactor" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="LightingDiscomfortFactor" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>
<element name="0ccupancyFactor" type="ineruni:tUnitlessValue"
minOccurs="1" maxOccurs="1"/>
<element name="VariationFromStandardBasedThermalBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationFromStandardBasedBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgValueOfThermalPreferences"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="AvgValueOfVisualPreferences"
type="ineruni:tIlluminanceValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationofThermPrefFromLHBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="VariationOfVisualPreferencesFromL.H.Baseline"
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type="ineruni:tIlluminanceValue" minOccurs="0" maxOccurs="1"/>
<element name="NumberOfNotAcceptedControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfIndivNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="RatioOfIndivPercentageOfNotAcceptedControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
<element name="ElectricVehiclesDiscomfortFactor"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

<element name="DishwasherDiscomfortFactor" type="time" minOccurs="0"
maxOccurs="1"/>
</sequence>
</complexType>
</element>

element tKeyPerformancelIndicator/comfortKPI/ThermalDiscomfortFactor

diagram
| m e e e eemdme s
i ThermalDiscomfortFactor
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit

source

<element name="ThermalDiscomfortFactor" type="ineruni:tUnitlessValue"
minOccurs="0" maxOccurs="1"/>

element tKeyPerformanceIndicator/comfortKPI/LightingDiscomfortFactor

diagram
' LightingDiscomfortFactor
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="LightingDiscomfortFactor" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/comfortKPI/OccupancyFactor

diagram
OccupancyFactor E]—l—(—"-— =
type | ineruni:tUnitlessValue
properties content  complex
children | value unit
source | <element name="0ccupancyFactor" type="ineruni:tUnitlessValue"
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| minOccurs="1" maxOccurs="1"/>

element
tKeyPerformancelIndicator/comfortKPI/VariationFromStandardBasedThermalBas
eline
diagram
E VariationFromStandardBasedT...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="VariationFromStandardBasedThermalBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
element

tKeyPerformancelndicator/comfortKPI/VariationFromStandardBasedBaseline

diagram
E VariationFrom StandardBasedB...
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="VariationFromStandardBasedBaseline"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/comfortKPI/AvgValueOfThermalPreferences

diagram -  — — _|
[ ineruni:tUnitlessValue
 AvgValueOfThermalPreferences |- = |
-
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="AvgValueOfThermalPreferences" type="ineruni:tUnitlessValue"

minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/comfortKPI/AvgValueOfVisualPreferences

diagram

e 1

| inerunitllliuminanceValue
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type | ineruni:tIlluminanceValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="AvgValueOfVisualPreferences"
type="ineruni:tllluminanceValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/comfortKPI/VariationofThermPrefFromLHBaseline

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="VariationofThermPrefFromLHBaseline"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/comfortKPI/VariationOfVisualPreferencesFromL.H.Ba
seline

diagram |_______I
| inerunitllluminanceValue

type | ineruni:tIlluminanceValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="VariationOfVisualPreferencesFromL.H.Baseline"
type="ineruni:tllluminanceValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/comfortKPI/NumberOfNotAcceptedControlActions

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="NumberOfNotAcceptedControlActions"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
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element
tKeyPerformancelndicator/comfortKPI/RatioOfNotAcceptedControlActionsToTot

alNumber

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/comfortKPI/RatioOfIndivNotAcceptedControlActionsT

oTotalNumber

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfIndivNotAcceptedControlActionsToTotalNumber"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element
tKeyPerformancelndicator/comfortKPI/RatioOfIndivPercentageOfNotAcceptedCo

ntrolActs

diagram

type | ineruni:tUnitlessValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="RatioOfIndivPercentageOfNotAcceptedControlActs"
type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>
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element tKeyPerformancelndicator/comfortKPI/ElectricVehiclesDiscomfortFactor

diagram - — —
[ ineruni:tUni Iess'-.-'alue_|
ElectricVehiclesDiscomfortFact... [ |
e
type | ineruni:tUnitlessValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="ElectricVehiclesDiscomfortFactor"

type="ineruni:tUnitlessValue" minOccurs="0" maxOccurs="1"/>

element tKeyPerformancelIndicator/comfortKPI/DishwasherDiscomfortFactor

diagram | gz ---------ssmsss------o-oo-omyg
"~ DishwasherDiscomfortFactor
type | time
properties minOcc 0
maxOcc 1
content  simple
source

<element name="DishwasherDiscomfortFactor" type="time" minOccurs="0"
maxOccurs="1"/>

element tKeyPerformancelIndicator/gridKPI

diagram

I_il'uark.|:|i:;||'in:|l~':F‘IT-,'|:ua

;-- FrequencyVariation

|

|

|

| o
e
| -

|

|

|

type

inerkpi:gridKPIType

properties

content  complex

children

FrequencyVariation DeviationOfFrequencyVariation VoltageVariation
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DeviationOfVolatageVariation

RatioOfGridFailure

source

<element

ThermallossesVariation DeviationOfThermallLossesVariation
RatioOfGridFailureBasedOnScheduledAnalysis

RatioOfGridEventsOnMVievel LOLE LOLP RatioOfRESexploitation RatioOfRESpotential
name="gridKPI"
maxOccurs="1"/>

type="inerkpi:gridKPIType" minOccurs="1"

simpleType ActivityEnumerator

namespace | http://www.inertia.eu/2013/schema/kpi/
type | restriction of string
properties base  string
used by element tEventTrace/eventRecord/activityType
facets Kind Value Annotation

enumeration

Occupant enters Building Element (BE corresponds to BE in Event

Record)

enumeration

Occupant leaves Building Element (BE corresponds to BE in Event

Record)

enumeration

Occupant starts using Equipment Artifact (EA corresponds to EA in

Event Record)

enumeration

Occupants stops using Equipment Artifact (EA corresponds to EA in

Event Record)

enumeration
enumeration
enumeration

enumeration

Occupant starts executing some Business Activity
Occupant stops executing some Business Activity
Occupant turns on Lighting within Building Element

Occupant turns off Lighting within Building Element

source

<simpleType
<restriction
<enumeration

name="ActivityEnumerator">
base="string">
value="Occupant enters Building Element (BE corresponds to

BE in Event Record)"/>
<enumeration value="Occupant leaves Building Element (BE corresponds to
BE in Event Record)"/>
<enumeration value="Occupant starts using Equipment Artifact (EA
corresponds to EA in Event Record)"/>
<enumeration value="Occupants stops using Equipment Artifact (EA
corresponds to EA in Event Record)"/>

<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

value="Occupant starts executing some Business Activity"/>
value="Occupant stops executing some Business Activity"/>
value="Occupant turns on Lighting within Building Element"/>
value="Occupant turns off Lighting within Building Element"/>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmlispy
Schema inertiaGridCoordinationAndGridActivation.xsd

C:\Users\Marek
Skokan\Dropbox\Projekt
dinationAndGridActivation.xsd

schema
location:

attributeFormD

efault:
elementFormDe  qualified
fault:
http://www.example.org/inertiaGridCoordinationAndGridActivation

targetNamespac
e:

Complex types
tDSODispatch
tMV2LCHMappin
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complexType tDSODispatch
diagram =
(tsobispateh |~
—|E'.|'|5:tirr1v35tamp
—| tnz:energyProfile
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
children | tns:idDispatch tns:idIssuer tns:idReceiver tns:idType tns:timeStamp tns:energyProfile
source | <complexType name="tDSODispatch">
<sequence>
<element name="idDispatch" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="idIssuer" type="string" minOccurs="1" maxOccurs="1"/>
<element name="idReceiver" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="idType" type="string" minOccurs="1" maxOccurs="1"/>
<element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="energyProfile" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="idSupply" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampBegin" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampEnd" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampStep" type="ineruni:tDurationValue"
minOccurs="1" maxOccurs="1"/>
<element name="energyValues" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
</sequence>
</complexType>
element tDSODispatch/idDispatch
diagram =
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple
source | <element name="idDispatch" type="string" minOccurs="1" maxOccurs="1"/>
element tDSODispatch/idIssuer
diagram =
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple

source

<element name="idIssuer" type="string" minOccurs="1" maxOccurs="1"/>
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element t

DSODispatch/idReceiver

diagram

~in=:idReceiver

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple
source | <element name="idReceiver" type="string" minOccurs="1" maxOccurs="1"/>
element tDSODispatch/idType

diagram = -
tnzidType
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple
source | <element name="idType" type="string" minOccurs="1" maxOccurs="1"/>
element tDSODispatch/timeStamp
diagram = -
| tn=:time Stamp
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | dateTime
properties content  simple
source | <element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>
element tDSODispatch/energyProfile
diagram = .
tn=:idSupply
—F:ns:timeﬁt&mpﬂegin |
tns:energyProfile [ﬁ—(—n-—jﬂ——'g:ns:timestampEnd |
—| tnz:timeStampStep
—| tnz:energyValues
1.0
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
properties content  complex
children | tns:idSupply tns:timeStampBegin tns:timeStampEnd tns:timeStampStep tns:energyValues
source | <element name="energyProfile" minOccurs="1" maxOccurs="1">
<complexType>
<sequence>
<element name="idSupply" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampBegin" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampEnd" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timeStampStep" type="ineruni:tDurationValue"
minOccurs="1" maxOccurs="1"/>
<element name="energyValues" type="ineruni:tEnergyValue"
minOccurs="1" maxOccurs="unbounded"/>
</sequence>
</complexType>
</element>
element tDSODispatch/energyProfile/idSupply

diagram

E'.ns:idSupp-h_.r
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namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple
source | <element name="idSupply" type="string" minOccurs="1" maxOccurs="1"/>
element tDSODispatch/energyProfile/timeStampBegin
diagram = - -
|_:|15:t|mestampﬂeg|n
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | dateTime
properties content  simple
source | <element name="timeStampBegin" type="dateTime" minOccurs="1"
maxOccurs="1"/>
element tDSODispatch/energyProfile/timeStampEnd
diagram = -
|_'.|'|s:t|rnestampEnd |
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | dateTime
properties content  simple
source | <element name="timeStampEnd" type="dateTime" minOccurs="1"
maxOccurs="1"/>
element tDSODispatch/energyProfile/timeStampStep
diagram
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | ineruni:tDurationValue
properties content  complex
children | value unit
source | <element name="timeStampStep" type="ineruni:tDurationValue"
minOccurs="1" maxOccurs="1"/>
element tDSODispatch/energyProfile/energyValues
diagram
tnz:energyValues [ﬁ]—l—(—m— -]
1.0
namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | ineruni:tEnergyValue
properties minOcc 1
maxOcc  unbounded
content  complex
children | value unit
source

<element name="energyValues" type="ineruni:tEnergyValue" minOccurs="1"
maxOccurs="unbounded"/>
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complexType tMV2LCHMapping

diagram = - -
tnzidMapping

[tMUELCHMapping EH:—-H— = E'.ns:timestamp

tnz:mappingValues

1.0

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation

children | tns:idMapping tns:timeStamp tns:mappingValues

source | <complexType name="tMV2LCHMapping">
<sequence>
<element name="idMapping" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="mappingValues" minOccurs="1"

maxOccurs="unbounded">
<complexType>

<sequence>
<element name="idSupply" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="idLocalHubs" type="string" minOccurs="1"
maxOccurs="unbounded"/>
</sequence>

</complexType>
</element>
</sequence>
</complexType>

element tMV2LCHMapping/idMapping

diagram = - -
tn=:idMapping

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation

type | string

properties content  simple

source | <element name="idMapping" type="string" minOccurs="1" maxOccurs="1"/>

element tMV2LCHMapping/timeStamp

diagram =
|‘:|'|5:timestamp

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation

type | dateTime

properties content  simple

source | <element name="timeStamp" type="dateTime" minOccurs="1"
maxOccurs="1"/>

element tMV2LCHMapping/mappingValues

diagram

E'.ns:idSupph,r

tnz:mappingValues [ﬁ]—(—ﬂ-— =
1.0

E'.ns-:idLol:aIHubs ”

1.0

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation

properties minOcc 1
maxOcc  unbounded
content  complex

children | tns:idSupply tns:idLocalHubs

source | <element name="mappingValues" minOccurs="1" maxOccurs="unbounded">
<complexType>
<sequence>
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<element name="idSupply" type="string" minOccurs="1"
maxOccurs="1"/>
<element name="idLocalHubs" type="string" minOccurs="1"
maxOccurs="unbounded"/>
</sequence>

</complexType>
</element>

element tMV2LCHMapping/mappingValues/idSupply
di =

aarem " tnsidSupply

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation
type | string
properties content  simple

source | <element name="idSupply" type="string" minOccurs="1" maxOccurs="1"/>

element tMV2LCHMapping/mappingValues/idLocalHubs

diagram

Ftns:idLocﬂlHubs H

namespace | http://www.example.org/inertiaGridCoordinationAndGridActivation

type | string

properties minOcc 1

maxOcc  unbounded
content  simple

source | <element

name="idLocalHubs"
maxOccurs="unbounded"/>

type="string"

minOccurs="1"

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmispy

Schema inertiaUnits.xsd

schema location: C:\Users\Marek

Skokan\Dropbox\Projekt

.xsd

attributeFormDefaul unqualified

t:

elementFormDefault unqualified

targetNamespace: http://www.inertia.eu/2013/schema/units/

Complex types
tAreaValue
tConcentrationOfGasValue
tCurrentValue
tDayType
tDurationValue
tEfficiencyValue
tEmissionValue
tEnergyPerAreaValue
tEnergyValue
tEnergyValuePerTime
tEnvironmentComfortValues
tEnvironmentValues
tFrequencyValue
tIlluminanceValue
tLengthValue
tMonetaryValue
tMoneyPerEnergyValue
tNoiseValue
tOccupantPositionValue
tOtherValue
tPeopleClothingValue
tPeopleHeatGainValue
tPeopleNumberValue
tPossitionValue

tRelativeHumidityValue
tSeasonValue

September 2013

Simple types
areaUnitEnum
buildingTypeEnum
clothingUnitEnum

concentrationOfGasUnitEnum

CurrentUnitEnum
efficiencyTypeEnum
emissionUnitEnum
energyPerAreaUnitEnum
energyPerTimeUnitEnum
energyUnitEnum
eventTypeEnum
illuminanceUnitEnum
intEquipTypeEnum
lengthUnitEnum
monetaryUnitEnum
moneyPerEnergyUnitEnum
noiseUnitEnum
peopleHeatGainUnitEnum
peopleNumberUnitEnum
PMVUnitEnum
resourceTypeEnum
seasonUnitEnum
spaceTypeEnum
stateTypeEnum
stationIdTypeEnum
temperatureUnitEnum
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http://www.altova.com/xmlspy
file:///D:/Shared%20Folder/Users/Marek%20Skokan/Dropbox/Projekty_TUKE/Inertia/Deliverables/xsd/xsd_23_9/inertiaUnits.xsd
file:///D:/Shared%20Folder/Users/Marek%20Skokan/Dropbox/Projekty_TUKE/Inertia/Deliverables/xsd/xsd_23_9/inertiaUnits.xsd
file:///D:/Shared%20Folder/Users/Marek%20Skokan/Dropbox/Projekty_TUKE/Inertia/Deliverables/xsd/xsd_23_9/inertiaUnits.xsd

Deliverable D2.1

tStationIdValue
tStatisticValues

tTemperatureValue
tTimeDatePeriod
tTimePeriod
tTimeSerieNumberValue

tTimeSeriePercentageValue
tTimeSeriesOfNumbersValue

tTimeSeriesOfPercentagesValue
tTimeSeriesOfStatisticsValue
tTimeSerieStatisticValue
tTrajectory

tUnitlessValue

tVelocityValue

tVoltageValue

tVolumeValue

Dissemination Level (PU)

timeUnitEnum

318216-INERTIA

typesOfEventUserProfilingUnitEnum

unitlessUnitEnum
velocityUnitEnum
VoltageUnitEnum
volumeUnitEnum
weekDayUnitEnum

complexType tAreaValue
diagram
(tﬂ.rea‘l.l’alue [T']—(—--— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
source | <complexType name="tAreaValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:areaUnitEnum"/>
</sequence>
</complexType>

element tAreaValue/value

diagram =
type | float
properties content  simple
source | <element name="value" type="float"/>
element tAreaValue/unit
type | ineruni:areaUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  SquareKilometers
enumeration SquareMeters
enumeration  SquareCentimeters
enumeration  SquareMillimeters
enumeration  SquareMiles
enumeration  SquareYards
enumeration  SquareFeet
enumeration  Squarelnches
source | <element name="unit" type="ineruni:areaUnitEnum"/>
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complexType tConcentrationOfGasValue

diagram

[tl: oncentrationOfGasValue E]—(—-H— =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

</complexType>

used by elements tEnvironmentValues/CO2 tEnvironmentComfortValues/maxC02
tEnvironmentComfortValues/minCO2
source | <complexType name="tConcentrationOfGasValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:concentrationOfGasUnitEnum"/>
</sequence>

element tConcentrationOfGasValue/value

diagram =
value

type | float

properties content  simple

source | <element name="value" type="float"/>

element tConcentrationOfGasValue/unit

type | ineruni:concentrationOfGasUnitEnum

properties content  simple

facets Kind Value Annotation
enumeration  PartsPerMillion

source

<element name="unit" type="ineruni:concentrationOfGasUnitEnum"/>

complexType tCurrentValue

diagram
[tCurrent‘l.l’aIue [Tl]—(—u-— =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

<sequence>

maxOccurs="1"/>
</sequence>
</complexType>

source | <complexType name="tCurrentValue">

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>
<element name="unit" type="ineruni:CurrentUnitEnum" minOccurs="1"

element tCurrentValue/value

diagram =
value

type | float

properties content  simple

source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tCurrentValue/unit

type | ineruni:CurrentUnitEnum

properties content  simple
facets Kind Value Annotation
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enumeration  Ampere

enumeration  milliAmpere

source | <element name="unit" type="ineruni:CurrentUnitEnum" minOccurs="1"
maxOccurs="1"/>
complexType tDayType
diagram ek
-+ dayln\eek
: '''''''''''''''''''' Loyt
(toayType EH-—EF L FisWeekend |
+-+isHoliday !
namespace | http://www.inertia.eu/2013/schema/units/
children | dayInWeek isWeekend isHoliday
source | <complexType name="tDayType">
<sequence>
<element name="dayInWeek" type="ineruni:weekDayUnitEnum"
minOccurs="0" maxOccurs="unbounded"/>
<element name="isWeekend" type="boolean" minOccurs="0"
maxOccurs="1"/>
<element name="isHoliday" type="boolean" minOccurs="0"
maxOccurs="1"/>
</sequence>

</complexType>

element tDayType/dayInWeek

diagram =oTcTtottmmn =
T daylnWeek |
____________________ = ;_-_'
0.0
type | ineruni:weekDayUnitEnum
properties minOcc 0
maxOcc  unbounded
content  simple
facets Kind Value Annotation
enumeration  Monday
enumeration  Tuesday
enumeration  Wednesday
enumeration  Thursday
enumeration  Friday
enumeration  Saturday
enumeration  Sunday
source | <element name="dayInWeek" type="ineruni:weekDayUnitEnum"

minOccurs="0" maxOccurs="unbounded"/>

element tDayType/isWeekend

diagram IZT s b
“igWeekend |
type | boolean
properties minOcc 0
maxOcc 1
content  simple
source | <element name="isWeekend" type="boolean" minOccurs="0" maxOccurs="1"/>

element tDayType/isHoliday

diagram =TTt
“izsHoliday .
type | boolean
properties minOcc 0
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maxOcc 1
content  simple

source

<element name="isHoliday" type="boolean" minOccurs="0" maxOccurs="1"/>

complexType tDurationValue

diagram

[tDu ration\Value [TIJ—(—-H— =

namespace | http://www.inertia.eu/2013/schema/units/

children

value unit

source

<complexType
<sequence>

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

<element name="unit" type="ineruni:timeUnitEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

name="tDurationValue">

element tDurationValue/value

diagram =
type | float
properties content  simple
source

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tDurationValue/ unit

diagram

type

ineruni:timeUnitEnum

properties

content  simple

facets

Kind Value Annotation
enumeration  MilliSeconds

enumeration  Seconds
enumeration  Minutes
enumeration  Hours

enumeration Days

source

<element name="unit" type="ineruni:timeUnitEnum" minOccurs="1"

maxOccurs="1"/>

complexT

pe tEfficiencyValue

diagram

(tEffiu:iencl_.rUalue [l']_(_..._ =

namespace

http://www.inertia.eu/2013/schema/units/

children

value unit

source

<complexType
<sequence>
<element name="value" type="float"/>

<element name="unit" type="ineruni:efficiencyTypeEnum"/>
</sequence>

name="tEfficiencyValue">

</complexType>

element tEfficiencyValue/value

diagram =
alue
type | float
properties content  simple
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source | <element name="value" type="float"/>

element tEfficiencyValue/unit

o

type | ineruni:efficiencyTypeEnum

properties content  simple
facets Kind Value Annotation

enumeration COP documentation

Coefficient of Performance
enumeration EER documentation

Energy Efficiency Ratio
enumeration  SEER documentation

Seasonal Energy Efficiency Ratio
enumeration  AFUE documentation

Annual Fuel Utilization Efficiency
enumeration  HSPF documentation

Heating Seasonal Performance Factor
enumeration  effectiveness

enumeration  EnergyFactor

enumeration  ThermalEff documentation
Thermal Efficiency
enumeration  MotorEff documentation
Motor Efficiency
enumeration  FanEff documentation
Fan Efficiency
enumeration  MechanicalEff documentation
Mechanical Efficiency
enumeration  BoilerEff documentation

Boiler Efficiency
enumeration  kWPerTon

enumeration  kWPerkW
enumeration  BTUPerHourPerF

enumeration  kWPerC

source | <element name="unit" type="ineruni:efficiencyTypeEnum"/>

complexType tEmissionValue

diagram
[tEmission‘l.l’alue [Tl]—(—u-— =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType name="tEmissionValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:emissionUnitEnum"/>
</sequence>

</complexType>

element tEmissionValue/value

diagram =
val
type | float
properties content  simple
source | <element name="value" type="float"/>

element tEmissionValue/unit

type | ineruni:emissionUnitEnum

properties content  simple

facets Kind Value Annotation
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enumeration  KilogramsPerkWh
enumeration  PoundsPerHour
enumeration  KilogramsPerHour

enumeration  GramsPerHour

source

<element name="unit" type="ineruni:emissionUnitEnum"/>

complexType tEnergyPerAreaValue

diagram

[tEnergere rareaValue EI_(* =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

</complexType>

source | <complexType name="tEnergyPerAreaValue">
<sequence>

<element name="value" type="float"/>

<element name="unit" type="ineruni:energyPerAreaUnitEnum"/>
</sequence>

element tEnergyPerAreaValue/value

diagram =
value

type | float

properties content  simple

source | <element name="value" type="float"/>

element tEnergyPerAreaValue/unit

type | ineruni:energyPerAreaUnitEnum

properties content  simple

facets Kind Value
enumeration  KilowattHoursPerSquareMeter

Annotation

enumeration  JoulesPerSquareMeter

source

<element name="unit" type="ineruni:energyPerAreaUnitEnum"/>

complexType tEnergyValue

diagram
[tEne rgy\alue [TIJ—(—--— =]

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType

</complexType>

name="tEnergyValue">

<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:energyUnitEnum"/>
</sequence>

element tEnergyValue/value

diagram =
alue

type | float

properties content  simple

source | <element name="value" type="float"/>
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element tEnergyValue/unit

type | ineruni:energyUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  KilowattHours
enumeration  Joules
enumeration BTU
enumeration  Therms
source

<element name="unit" type="ineruni:energyUnitEnum"/>

complexType tEnergyValuePerTime

diagram

[tEnergWaluePerTime E]—(—-ﬂ— =

namespace

http://www.inertia.eu/2013/schema/units/

children

value unit

source

<complexType name="tEnergyValuePerTime">
<sequence>
<element name="value" type="float" minOccurs="1" maxOccurs="1"/>
<element name="unit" type="ineruni:energyPerTimeUnitEnum"
minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>

element tEnergyValuePerTime/value

diagram =
value
type | float
properties content  simple
source

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tEnergyValuePerTime/unit

type | ineruni:energyPerTimeUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  KilowattHoursPerMinute
enumeration  KilowattHoursPersecond
enumeration  JoulesPerSecond
enumeration  Watt
source

<element name="unit" type="ineruni:energyPerTimeUnitEnum" minOccurs="1"
maxOccurs="1"/>
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diagram

(tEmri ronmentComfortValues [T']—(—u-—jz}

:L--: minLuminance
r-- maxLuminance (4] .
t-4 minco2 (]
t-- maxC02 [{ .
namespace | http://www.inertia.eu/2013/schema/units/
children | minTemperature maxTemperature minHumidity maxHumidity minAirflow maxAirflow
minLuminance maxLuminance minCO2 maxC02
source | <complexType name="tEnvironmentComfortValues">
<sequence>
<element name="minTemperature" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>
<element name="maxTemperature" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>
<element name="minHumidity" type="ineruni:tRelativeHumidityValue"
minOccurs="0" maxOccurs="1"/>
<element name="maxHumidity" type="ineruni:tRelativeHumidityValue"

minOccurs="0"

<element name="minAirflow" type="
maxOccurs="1"/>

<element name="maxAirflow" type="
maxOccurs="1"/>

<element
minOccurs="0"

<element
minOccurs="0"

name="minLuminance"

name="maxLuminance"

maxOccurs="1"/>
ineruni:tVelocityValue" minOccurs="0"

ineruni:tVelocityValue" minOccurs="0"

type="ineruni:tIlluminanceValue"
maxOccurs="1"/>
type="ineruni:tIlluminanceValue"
maxOccurs="1"/>

<element
minOccurs="0"
<element

name="minCO2"

name="maxC02"

type="ineruni:tConcentrationOfGasValue"
maxOccurs="1"/>
type="ineruni:tConcentrationOfGasValue"

minOccurs="0"
</sequence>
</complexType>

maxOccurs="1"/>

element tEnvironmentComfortValues/minTemperature

diagram —
| ineruni:ciTemperatureValue |

' minTemperature =

type | ineruni:tTemperatureValue
properties minOcc 0

September 2013 338

TUK




Deliverable D2.1 Dissemination Level (PU)

318216-INERTIA

maxOcc 1
content  complex

children | value unit

source | <element name="minTemperature" type="ineruni:tTemperatureValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/maxTemperature

diagram -

| inerunitTemperatureValue |

-1

type | ineruni:tTemperatureValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="maxTemperature" type="ineruni:tTemperatureValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/minHumidity

diagram —_——————
| ineruni:tRelative Humidity\Value |

|
type | ineruni:tRelativeHumidityValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="minHumidity" type="ineruni:tRelativeHumidityValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/maxHumidity

diagram

type | ineruni:tRelativeHumidityValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="maxHumidity" type="ineruni:tRelativeHumidityValue"

minOccurs="0" maxOccurs="1"/>
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element tEnvironmentComfortValues/minAirflow

diagram

type | ineruni:tVelocityValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="minAirflow" type="ineruni:tVelocityValue" minOccurs="0"
maxOccurs="1"/>

element tEnvironmentComfortValues/maxAirflow

diagram

type | ineruni:tVelocityValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="maxAirflow" type="ineruni:tVelocityValue" minOccurs="0"
maxOccurs="1"/>

element tEnvironmentComfortValues/ minLuminance

diagram |———————|
| inerunitllluminanceValue

v minLuminance [-]

type | ineruni:tIlluminanceValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="minLuminance" type="ineruni:tIlluminanceValue"
minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/ maxLuminance

diagram |_______I
| ineruni:tliluminanceValue

type | ineruni:tIlluminanceValue

properties minOcc 0
maxOcc 1
content  complex

children | value unit

source | <element name="maxLuminance" type="ineruni:tllluminanceValue"
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| minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/minC

02

diagram

—

| ineruni:tConcentrationOfGas\Value

type | ineruni:tConcentrationOfGasValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="minCO2" type="ineruni:tConcentrationOfGasValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentComfortValues/maxC0O2

diagram r—m——— — — — — —|
| ineruni:tConcentration0fGasValue |
|
|
i
type | ineruni:tConcentrationOfGasValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="maxC02" type="ineruni:tConcentrationOfGasValue"
minOccurs="0" maxOccurs="1"/>
complexType tEnvironmentValues
diagram ikl |
--- temperature
r-+ humidity
[tEnvironmentValues [TIJ—E—H-—]EH---E airflow
i—-—i luminance
L4 €02
namespace | http://www.inertia.eu/2013/schema/units/
children | temperature humidity airflow luminance CO2
source | <complexType name="tEnvironmentValues">
<sequence>
<element name="temperature" type="ineruni:tTemperatureValue"
minOccurs="0" maxOccurs="1"/>
<element name="humidity" type="ineruni:tRelativeHumidityValue"
minOccurs="0" maxOccurs="1"/>
<element name="airflow" type="ineruni:tVelocityValue" minOccurs="0"
maxOccurs="1"/>
<element name="luminance" type="ineruni:tllluminanceValue"
minOccurs="0" maxOccurs="1"/>
<element name="C02" type="ineruni:tConcentrationOfGasValue"
minOccurs="0" maxOccurs="1"/>
</sequence>

</complexType>
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diagram

| ineruni:iTemperatureValue |

-1

type | ineruni:tTemperatureValue

properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="temperature" type="ineruni:tTemperatureValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentValues/humidity

diagram

type | ineruni:tRelativeHumidityValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="humidity" type="ineruni:tRelativeHumidityValue"

minOccurs="0" maxOccurs="1"/>

element tEnvironmentValues/airflow

diagram

type | ineruni:tVelocityValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="airflow" type="ineruni:tVelocityValue" minOccurs="0"

maxOccurs="1"/>

element tEnvironmentValues/luminance

diagram
| inerunigtllluminance\Value

—

type | ineruni:tIlluminanceValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
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source | <element name="luminance" type="ineruni:tIlluminanceValue" minOccurs="0"
maxOccurs="1"/>
element tEnvironmentValues/CO2
diagram |_________|
| inerunictConcentration0fGasValue |
type | ineruni:tConcentrationOfGasValue
properties minOcc 0
maxOcc 1
content  complex
children | value unit
source | <element name="C02" type="ineruni:tConcentrationOfGasValue"

minOccurs="0" maxOccurs="1"/>

complexType tFrequencyValue

diagram =
(tFrequencyrUalue E]—(—-ﬂ— =
namespace | http://www.inertia.eu/2013/schema/units/
children | iterations duration
source | <complexType name="tFrequencyValue">
<sequence>
<element name="iterations" type="int" minOccurs="1" maxOccurs="1"/>
<element name="duration" type="duration" minOccurs="1"
maxOccurs="1"/>
</sequence>

</complexType>

element tFrequencyValue/iterations

diagram =
type | int
properties content  simple
source | <element name="iterations" type="int" minOccurs="1" maxOccurs="1"/>

element tFrequencyValue/duration

diagram = -
uration
type | duration
properties content  simple
source | <element name="duration" type="duration" minOccurs="1" maxOccurs="1"/>
complexType tIlluminanceValue
diagram
[tllluminance‘l.l’alue [TI]—(—--— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
used by elements tEnvironmentValues/luminance tEnvironmentComfortValues/maxLuminance
tEnvironmentComfortValues/minLuminance
source | <complexType name="tIlluminanceValue">
<sequence>
<element name="value" type="float"/>
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<element

name="unit"

type="ineruni:illuminanceUnitEnum"/>

</sequence>
</complexType>

element tIlluminanceValue/value

diagram =
val
type | float
properties content  simple
source | <element name="value" type="float"/>

element tIlluminanceValue/unit

type | ineruni:illuminanceUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  Footcandles
enumeration  Lux
enumeration  Phot
source | <element name="unit" type="ineruni:illuminanceUnitEnum"/>

complexType tLengthValue

diagram
[tLength‘l.l’alue [T']_(_..._ =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
used by elements  tPossitionValue/x tPossitionValue/y tPossitionValue/z
source | <complexType name="tLengthValue">
<sequence>
<element name="value" type="float" minOccurs="1" maxOccurs="1"/>
<element name="unit" type="ineruni:lengthUnitEnum" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>

element tLengthValue/value

diagram =
alue
type | float
properties content  simple
source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tLengthValue/unit

type | ineruni:lengthUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  Kilometers
enumeration  Meters

enumeration

Centimeters

enumeration  Millimeters
enumeration  Miles
enumeration  Yards
enumeration  Feet
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enumeration  Inches

source | <element name="unit"

maxOccurs="1"/>

type="ineruni:lengthUnitEnum"

minOccurs="1"

complexType tMonetaryValue

diagram

(ﬂ."l onetaryValue EH:_"'_ =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType

<sequence>
<element name="value"

maxOccurs="1"/>
</sequence>
</complexType>

type="float"
<element name="unit" type="ineruni:monetaryUnitEnum"

name="tMonetaryValue">

minOccurs="1" maxOccurs="1"/>

minOccurs="1"

element tMonetaryValue/value

diagram =
alue
type | float
properties content  simple
source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>
element tMonetaryValue/unit
type | ineruni:monetaryUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration EUR
enumeration SEK
enumeration CZK
enumeration DKK
enumeration  NOK
enumeration CHF
enumeration HRK
source | <element name="unit" type="ineruni:monetaryUnitEnum" minOccurs="1"
maxOccurs="1"/>

complexType tMoneyPerEnergyValue
diagram
[tMoneererEnergyrUalue [l']—(—--— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
source | <complexType name="tMoneyPerEnergyValue">
<sequence>
<element name="value" type="float" minOccurs="1" maxOccurs="1"/>
<element name="unit" type="ineruni:moneyPerEnergyUnitEnum"
minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>
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element tMoneyPerEnergyValue/value

diagram =
alue
type | float
properties content  simple
source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tMoneyPerEnergyValue/unit

o

type | ineruni:moneyPerEnergyUnitEnum

properties content  simple

facets Kind Value Annotation
enumeration  deviceUsed

enumeration  spaceEnvironmentChange
enumeration  externalEnvironmentChanged
enumeration HVACChange

enumeration  LightingChange

enumeration  SpaceOccupancy
enumeration SpaceMovement
enumeration  SpaceOccupantPossitions
enumeration  Current

enumeration  Voltage

enumeration  Energy

source | <element name="unit" type="ineruni:moneyPerEnergyUnitEnum"

minOccurs="1" maxOccurs="1"/>

complexType tNoiseValue

diagram
[tHoiseUalue [T']_(_..._ =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType name="tNoiseValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:noiseUnitEnum"/>
</sequence>

</complexType>

element tNoiseValue/value

diagram =
val
type | float
properties content  simple

source | <element name="value" type="float"/>

element tNoiseValue/unit

type | ineruni:noiseUnitEnum

properties content  simple

facets Kind Value Annotation
enumeration dB

source | <element name="unit" type="ineruni:noiseUnitEnum"/>
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complexType tOccupantPositionValue

diagram

= occu pantid

[tDu:u:u pantPosition\alue E]—(—H-— =

possition

namespace | http://www.inertia.eu/2013/schema/units/

children | occupantid possition

source | <complexType

name="tOccupantPositionValue">
<sequence>

<element name="occupantid" type="int" minOccurs="1" maxOccurs="1"/>

<element name="possition" type="ineruni:tPossitionValue" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element

tOccupantPositionValue/occupantid

diagram

type

int

properties

content  simple

source

<element name="occupantid" type="int" minOccurs="1" maxOccurs="1"/>

element tOccupantPositionValue/possition

diagram [ - — —
ineruni:tPossitionValue
possition [TI]—'—(—H-— =]
type | ineruni:tPossitionValue
properties content  complex
children | xy z
source | <element name="possition" type="ineruni:tPossitionValue" minOccurs="1"
maxOccurs="1"/>
complexType tOtherValue
diagram
(tothervalue - —=—T]
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
source | <complexType name="tOtherValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="string"/>
</sequence>

</complexType>

element tOtherValue/value

diagram =
type | float
properties content  simple
source | <element name="value" type="float"/>
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type | string

properties content  simple

source | <element name="unit" type="string"/>

complexType tPeopleClothingValue

diagram

[tPeopIeCIothingUalue [T']_(_..._ =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType

</complexType>

<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:clothingUnitEnum"/>
</sequence>

name="tPeopleClothingValue">

element tPeopleClothingValue/value

diagram =
value

type | float

properties content  simple

source | <element name="value" type="float"/>

element tPeopleClothingValue/unit

type | ineruni:clothingUnitEnum

properties content  simple

facets Kind Value Annotation
enumeration  Clo

source | <element name="unit" type="ineruni:clothingUnitEnum"/>

complexType tPeopleHeatGainValue

diagram

[tPe opleHeatGainValue I:TI]_(_'"_ =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType

</complexType>

<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:peopleHeatGainUnitEnum"/>
</sequence>

name="tPeopleHeatGainValue">

element tPeopleHeatGainValue/value

diagram =
value

type | float

properties content  simple

source | <element name="value" type="float"/>
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element tPeopleHeatGainValue/unit

type | ineruni:peopleHeatGainUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  WattPerPerson
enumeration  BtuPerHourPerson
enumeration  WattPerSquareMeter
enumeration  Met
source

<element name="unit" type="ineruni:peopleHeatGainUnitEnum"/>

complexType tPeopleNumberValue

diagram

[tPeopIeHumbeNalue [TI]—(—-H— =
namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

source | <complexType name="tPeopleNumberVvalue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:peopleNumberUnitEnum"/>
</sequence>

</complexType>

element tPeopleNumberValue/value

diagram =
value
type | float
properties content  simple
source

<element name="value" type="float"/>

element tPeopleNumberValue/unit

type | ineruni:peopleNumberUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  NumberOfPeople
enumeration  SquareFtPerPerson
enumeration  SquareMPerPerson
source | <element name="unit" type="ineruni:peopleNumberUnitEnum"/>
complexType tPossitionValue
diagram
[tPossitionUalue [ll]—[—--— =
namespace | http://www.inertia.eu/2013/schema/units/
children | xy z
used by elements  tOccupantPositionValue/possition tTrajectory/possition
source | <complexType name="tPossitionValue">
<sequence>
<element name="x" type="ineruni:tLengthValue" minOccurs="1"
maxOccurs="1"/>
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<element name="y" type="ineruni:tLengthValue" minOccurs="1"
maxOccurs="1"/>
<element name="z" type="ineruni:tLengthValue" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>

element tPossitionValue/x

diagram _————— —

-
type | ineruni:tLengthValue
properties content  complex
children | value unit
source | <element name="x" type="ineruni:tLengthValue" minOccurs="1"

maxOccurs="1"/>

element tPossitionValue/y

diagram _— — — —
[ ineruni:tLengthValue _|
-
type | ineruni:tLengthValue
properties content  complex
children | value unit
source | <element name="y" type="ineruni:tLengthValue" minOccurs="1"
maxOccurs="1"/>
element tPossitionValue/z
diagram —_—— — — —
[ ineruni:tLengthValue _|
| F Ea—l—(—l-.-l— =
-
type | ineruni:tLengthValue
properties content  complex
children | value unit
source | <element name="z" type="ineruni:tLengthValue" minOccurs="1"

maxOccurs="1"/>

complexType tRelativeHumidityValue

diagram
(tRelativetumidityValue [} —+=-]
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
used by elements tEnvironmentValues/humidit tEnvironmentComfortValues/maxHumidit

tEnvironmentComfortValues/minHumidity

source

<complexType name="tRelativeHumidityValue">
<sequence>
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<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

<element name="unit" type="ineruni:unitlessUnitEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element

tRelativeHumidityValue/value

diagram

“value

type | float
properties content  simple
source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>
element tRelativeHumidityValue/unit
type | ineruni:unitlessUnitEnum
properties content  simple
facets Kind Value Annotation

enumeration  Percent

enumeration  Fraction

source

<element name="unit" type="ineruni:unitlessUnitEnum"  minOccurs="1"
maxOccurs="1"/>

complexType tSeasonValue

diagram =
[tSeasonValue [TIJ—(—-H—:E—I_ season |
namespace | http://www.inertia.eu/2013/schema/units/
children season
source | <complexType name="tSeasonValue">
<sequence>

<element name="season" type="ineruni:seasonUnitEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element tSeasonValue/season

diagram =
Season
type | ineruni:seasonUnitEnum
properties content  simple
facets Kind Value Annotation

enumeration  Summer
enumeration  Autumn
enumeration  Winter

enumeration  Spring

source

<element name="season" type="ineruni:seasonUnitEnum" minOccurs="1"
maxOccurs="1"/>

complexType tStationldValue
diagram
(tstationidvalue [~
namespace | http://www.inertia.eu/2013/schema/units/
children | code unit
source | <complexType name="tStationldValue">
<sequence>
<element name="code" type="string" minOccurs="1" maxOccurs="1"/>
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<element name="unit" type="ineruni:stationldTypeEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element tStationldValue/code

diagram =
~code
type | string
properties content  simple
source | <element name="code" type="string" minOccurs="1" maxOccurs="1"/>
element tStationldValue/unit
type | ineruni:stationIdTypeEnum
properties content  simple
facets Kind Value Annotation
enumeration  WMO documentation
A five-digit station identifier assigned by the World Meteorological
Organization (WMO), used for international weather data exchange
and station documentation.
enumeration  WBAN documentation
Weather-Bureau-Army-Navy station id. A five-digit station
identifier used at National Climatic Data Center (NCDC) for digital
data storage and general station identification purposes.
enumeration ICAO documentation
A 4-letter indicator for geographical locations throughout the world,
managed by the International Civil Aviation Organization (ICAO).
enumeration  NWSLI documentation
A 3- to 5-character alpha-numeric identifier assigned by the US
National Weather Service (NWS), used for site identification in the
NWS communications systems (e.g. AFOS, ROSA, SHEF, etc.).
enumeration  FAACallSign documentation
An alpha-numeric identifier of up to 4-characters managed by the
USDT Federal Aviation Administration (FAA), used for site
identification of airports, weather stations and other sites vital to
navigation.
enumeration  COOP documentation
A 6-digit number identifying a station in the NWS Cooperative
Network.
source | <element name="unit" type="ineruni:stationldTypeEnum" minOccurs="1"
maxOccurs="1"/>
complexType tStatisticValues
(tstatisticvalues [ﬂ—(—-u—jﬂ——'smedian
—Fstandardl:leviation
namespace | http://www.inertia.eu/2013/schema/units/
children | max min median mean standardDeviation
used by element tTimeSerieStatisticValue/value
source | <complexType name="tStatisticValues">
<sequence>

<element name="max" type="float" minOccurs="1" maxOccurs="1"/>
<element name="min" type="float" minOccurs="1" maxOccurs="1"/>
<element name="median" type="float" minOccurs="1" maxOccurs="1"/>
<element name="mean" type="float" minOccurs="1" maxOccurs="1"/>
<element name="standardDeviation" type="float" minOccurs="1"
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maxOccurs="1"/>
</sequence>
</complexType>

element tStatisticValues/max

o

type | float

properties content  simple

source | <element name="max" type="float" minOccurs="1" maxOccurs="1"/>

element tStatisticValues/min

type | float

properties content  simple

source | <element name="min" type="float" minOccurs="1" maxOccurs="1"/>

element tStatisticValues/median

diagram = -

type | float

properties content  simple

source | <element name="median" type="float" minOccurs="1" maxOccurs="1"/>

element tStatisticValues/mean

o

type | float

properties content  simple

source | <element name="mean" type="float" minOccurs="1" maxOccurs="1"/>

element tStatisticValues/standardDeviation

diagram = —
|_ standardDeviation
type | float
properties content  simple
source | <element name="standardDeviation" type="float" minOccurs="1"

maxOccurs="1"/>

complexType tTemperatureValue

diagram

(tTempe ratureValue EH:—H-— =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

used by elements tEnvironmentComfortValues/maxTemperature
tEnvironmentComfortValues/minTemperature
tEnvironmentValues/temperature

source | <complexType name="tTemperatureValue">
<sequence>
<element name="value" type="float" minOccurs="1" maxOccurs="1"/>
<element name="unit" type="ineruni:temperatureUnitEnum" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>
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diagram =
alue
type | float
properties content  simple
source | <element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tTemperatureValue/unit

o

type | ineruni:temperatureUnitEnum

properties content  simple

facets Kind Value Annotation
enumeration F

enumeration C
enumeration K
R

enumeration

source | <element name="unit" type="ineruni:temperatureUnitEnum"
maxOccurs="1"/>

minOccurs="1"

complexType tTimeDatePeriod

diagram

= time Start

[tTimeDatePe riod [{]—[——-— =

timeEnd

namespace | http://www.inertia.eu/2013/schema/units/

children | timeStart timeEnd

<sequence>
<element name="timeStart" type="dateTime"
maxOccurs="1"/>
<element name="timeEnd" type="dateTime"
maxOccurs="1"/>
</sequence>
</complexType>

source | <complexType name="tTimeDatePeriod">

minOccurs="1"

minOccurs="1"

element tTimeDatePeriod/timeStart

diagram

ime Start

type | dateTime

properties content  simple

source | <element name="timeStart" type="dateTime"
maxOccurs="1"/>

minOccurs="1"

element tTimeDatePeriod/timeEnd

diagram =

type | dateTime

properties content  simple

source | <element name="timeEnd" type="dateTime" minOccurs="1" maxOccurs="1"/>

complexType tTimePeriod

= startTime

diagram
(tTimePeriod =]

= endTime

namespace | http://www.inertia.eu/2013/schema/units/

children | startTime endTime

source | <complexType name="tTimePeriod">
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<sequence>
<element name="startTime" type="time" minOccurs="1" maxOccurs="1"/>
<element name="endTime" type="time" minOccurs="1" maxOccurs="1"/>
</sequence>
</complexType>

element tTimePeriod/startTime

diagram = -
type | time
properties content  simple
source | <element name="startTime" type="time" minOccurs="1" maxOccurs="1"/>

element tTimePeriod/endTime

diagram = -
type | time
properties content  simple

source | <element name="endTime" type="time" minOccurs="1" maxOccurs="1"/>

complexType tTimeSerieNumberValue

diagram =
~ time Start

[tTimeSerieHumber‘l.l’alue EH:—-H— =

namespace | http://www.inertia.eu/2013/schema/units/

children | timeStart timeEnd value

used by element tTimeSeriesOfNumbersValue/timeSeriesValue

source | <complexType name="tTimeSerieNumberValue">
<sequence>

<element name="timeStart" type="dateTime"/>

<element name="timeEnd" type="dateTime"/>

<element name="value" type="int"/>
</sequence>

</complexType>

element tTimeSerieNumberValue/timeStart

diagram

time Start

type | dateTime

properties content  simple

source | <element name="timeStart" type="dateTime"/>

element tTimeSerieNumberValue/timeEnd

diagram =
imeEnd

type | dateTime

properties content  simple

source | <element name="timeEnd" type="dateTime"/>

element tTimeSerieNumberValue/value

diagram =
value

type | int

properties content  simple

source | <element name="value" type="int"/>
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complexType tTimeSeriePercentageValue
diagram =
time Start
[tTimeSeriePern::entageUalue I:TI]_(_'"— =
namespace | http://www.inertia.eu/2013/schema/units/
children | timeStart timeEnd value
used by element tTimeSeriesOfPercentagesValue/timeSeriesValue

source

<complexType name="tTimeSeriePercentageValue">
<sequence>
<element name="timeStart" type="dateTime"/>
<element name="timeEnd" type="dateTime"/>
<element name="value" type="ineruni:tUnitlessValue"/>
</sequence>

</complexType>

element tTimeSeriePercentageValue/timeStart

diagram =
ime Start
type | dateTime
properties content  simple

source

<element name="timeStart" type="dateTime"/>

element tTimeSeriePercentageValue/timeEnd

diagram -
type | dateTime
properties content  simple

source

<element name="timeEnd" type="dateTime"/>

element tTimeSeriePercentageValue/value

diagram
type | ineruni:tUnitlessValue
properties content  complex
children | value unit
source | <element name="value" type="ineruni:tUnitlessValue"/>
complexType tTimeSeriesOfNumbersValue
diagram - - T et
I:tTImESEFIESD‘fHumbEfEV&lue [T']—(—--—:E} timeSeriesValue
ettty iyt e e eSS, ol
0.0
namespace | http://www.inertia.eu/2013/schema/units/
children | timeSeriesValue
source | <complexType name="tTimeSeriesOfNumbersValue">
<sequence>
<element name="timeSeriesValue" type="ineruni:tTimeSerieNumberValue"
minOccurs="0" maxOccurs="unbounded"/>
</sequence>
</complexType>
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element tTimeSeriesOfNumbersValue/timeSeriesValue

diagram
type | ineruni:tTimeSerieNumberValue

properties minOcc 0
maxOcc  unbounded
content  complex

children | timeStart timeEnd value

source | <element name="timeSeriesValue" type="ineruni:tTimeSerieNumberValue"
minOccurs="0" maxOccurs="unbounded"/>

complexType tTimeSeriesOfPercentagesValue

diagram

(tTimeSeriestPercentagesUalue [TI:H:—H-—:E}- time SeriesValue

ettt e e S e Sl o

0.0

namespace

http://www.inertia.eu/2013/schema/units/

children

timeSeriesValue

source

<complexType name="tTimeSeriesOfPercentagesValue">
<sequence>

<element name="timeSeriesValue"
type="ineruni:tTimeSeriePercentageValue" minOccurs="0"
maxOccurs="unbounded"/>
</sequence>
</complexType>

element tTimeSeriesOfPercentagesValue/timeSeriesValue

diagram
type | ineruni:tTimeSeriePercentageValue
properties minOcc 0
maxOcc  unbounded
content  complex
children | timeStart timeEnd value
source | <element name="timeSeriesValue" type="ineruni:tTimeSeriePercentageValue"
minOccurs="0" maxOccurs="unbounded"/>
complexType tTimeSeriesOfStatisticsValue
diagram - - — pToT T it
(ﬂ—lmESETIESDfS‘tﬂtIStICSUﬂlLIE [TI:H:—-H—:E} - timeSeriesOf Statistics
N ittty ittt £ = -
¢.0
namespace | http://www.inertia.eu/2013/schema/units/
children | timeSeriesOfStatistics
source | <complexType name="tTimeSeriesOfStatisticsValue">
<sequence>
<element name="timeSeriesOfStatistics"
type="ineruni:tTimeSerieStatisticValue" minOccurs="0"
maxOccurs="unbounded"/>
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</sequence>
</complexType>

element tTimeSeriesOfStatisticsValue/timeSeriesOfStatistics

diagram
type | ineruni:tTimeSerieStatisticValue
properties minOcc 0
maxOcc  unbounded
content  complex
children | timeStart timeEnd value
source | <element name="timeSeriesOfStatistics"
type="ineruni:tTimeSerieStatisticValue" minOccurs="0"
maxOccurs="unbounded"/>
complexType tTimeSerieStatisticValue
diagram = .
time Start
[tTimeSerieStatisticvalue E]_(_..._ EH— timeEnd
namespace | http://www.inertia.eu/2013/schema/units/
children | timeStart timeEnd value
used by element tTimeSeriesOfStatisticsValue/timeSeriesOfStatistics

source

<complexType name="tTimeSerieStatisticValue">
<sequence>
<element name="timeStart" type="dateTime" minOccurs="1"
maxOccurs="1"/>
<element name="timeEnd" type="dateTime" minOccurs="1"

maxOccurs="1"/>

<element name="value" type="ineruni:tStatisticValues" minOccurs="1"
maxOccurs="1"/>

</sequence>

</complexType>

element tTimeSerieStatisticValue/timeStart

diagram =
time Start
type | dateTime
properties content  simple
source | <element name="timeStart" type="dateTime" minOccurs="1"

maxOccurs="1"/>

element tTimeSerieStatisticValue/timeEnd

diagram =
type | dateTime
properties content  simple

source

<element name="timeEnd" type="dateTime" minOccurs="1" maxOccurs="1"/>
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element tTimeSerieStatisticValue/value

diagram _— —— e —— —— —— —
| inerunistStatisticValues

| - max

= mean

b

| —Fstan dardDeviation |

|

|

|

| |

| value EI—'{_"'_:EI_ = median |
| |

|

|

type | ineruni:tStatisticValues

properties content complex
children | max min median mean standardDeviation
source | <element name="value" type="ineruni:tStatisticValues" minOccurs="1"

maxOccurs="1"/>

complexType tTrajectory

= time Stamp

diagram
[tTraj ectory [TIJ—(—-H— -]

possition

namespace | http://www.inertia.eu/2013/schema/units/

children | timeStamp possition

source | <complexType name="tTrajectory">
<sequence>
<element name="timeStamp" type="double" minOccurs="1"

maxOccurs="1"/>
<element name="possition" type="ineruni:tPossitionValue" minOccurs="1"
maxOccurs="1"/>
</sequence>
</complexType>

element tTrajectory/timeStamp

diagram =
" timeStamp

type | double

properties content  simple

source | <element name="timeStamp" type="double" minOccurs="1" maxOccurs="1"/>

element tTrajectory/possition

diagram _— — — —

type | ineruni:tPossitionValue

properties content  complex

children | xy z

source | <element name="possition" type="ineruni:tPossitionValue" minOccurs="1"
maxOccurs="1"/>
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complexType tUnitlessValue

diagram

[tUnitIess‘l.l’alue EI_E_'"_ =

namespace | http://www.inertia.eu/2013/schema/units/

children | value unit

used by element tTimeSeriePercentageValue/value
source | <complexType name="tUnitlessValue">
<sequence>

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

<element name="unit" type="ineruni:unitlessUnitEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element

tUnitlessValue/value

diagram

alue

type

float

properties

content  simple

source

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element

tUnitlessValue/unit

type | ineruni:unitlessUnitEnum
properties content  simple
facets Kind Value Annotation

enumeration  Percent

enumeration  Fraction

source

<element name="unit" type="ineruni:unitlessUnitEnum"  minOccurs="1"
maxOccurs="1"/>

complexType tVelocityValue

diagram
[welocit-_.rvalue E]—(—--— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
used by elements tEnvironmentValues/airflow tEnvironmentComfortValues/maxAirflow
tEnvironmentComfortValues/minAirflow
source | <complexType name="tVelocityValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:velocityUnitEnum"/>
</sequence>

</complexType>

element tVelocityValue/value

diagram =
type | float
properties content  simple

source

<element name="value" type="float"/>
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element

tVelocityValue/unit

type | ineruni:velocityUnitEnum
properties content  simple
facets Kind Value Annotation

enumeration  MetersPerSecond
enumeration  MilesPerHour

enumeration  Knots

source

<element name="unit" type="ineruni:velocityUnitEnum"/>

complexType tVoltageValue

diagram
[t‘l.l’oltage‘l.l’alue E]—(—H-— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
source | <complexType name="tVoltageValue">
<sequence>

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

<element name="unit" type="ineruni:VoltageUnitEnum" minOccurs="1"
maxOccurs="1"/>

</sequence>
</complexType>

element tVoltageValue/value

diagram =
value
type | float
properties content  simple
source

<element name="value" type="float" minOccurs="1" maxOccurs="1"/>

element tVoltageValue/unit

type | ineruni:VoltageUnitEnum
properties content  simple
facets Kind Value Annotation
enumeration  Volts
enumeration  KiloVolts
source | <element name="unit" type="ineruni:VoltageUnitEnum" minOccurs="1"
maxOccurs="1"/>
complexType tVolumeValue
diagram
[t‘l.l’crlume‘l.l’alue [TIJ—(—H-— =
namespace | http://www.inertia.eu/2013/schema/units/
children | value unit
source | <complexType name="tVolumeValue">
<sequence>
<element name="value" type="float"/>
<element name="unit" type="ineruni:volumeUnitEnum"/>
</sequence>
</complexType>
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diagram
type | float
properties content  simple
source

<element name="value" type="float"/>

element tVolumeValue/unit

diagram
type | ineruni:volumeUnitEnum
properties content  simple

facets Kind Value Annotation
enumeration  CubicKilometers
enumeration  CubicMeters
enumeration  CubicCentimeters
enumeration  CubicMillimeters
enumeration  CubicMiles
enumeration  CubicYards
enumeration  CubicFeet
enumeration  CubicInches

source

<element name="unit" type="ineruni:volumeUnitEnum"/>

simpleType areaUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tAreaValue/unit
facets Kind Value Annotation
enumeration  SquareKilometers
enumeration  SquareMeters
enumeration  SquareCentimeters
enumeration  SquareMillimeters
enumeration  SquareMiles
enumeration  SquareYards
enumeration  SquareFeet
enumeration  Squarelnches
source | <simpleType name="areaUnitEnum">
<restriction base="NMTOKEN">
<enumeration value="SquareKilometers"/>
<enumeration value="SquareMeters"/>
<enumeration value="SquareCentimeters"/>
<enumeration value="SquareMillimeters"/>
<enumeration value="SquareMiles"/>
<enumeration value="SquareYards"/>
<enumeration value="SquareFeet"/>
<enumeration value="Squarelnches"/>

</restriction>
</simpleType>

simpleType buildingTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation

enumeration  AutomotiveFacility
enumeration  ConventionCenter

enumeration  Courthouse
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enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

enumeration

enumeration

DiningBarLoungeOrlLeisure
DiningCafeteriaFastFood
DiningFamily
Dormitory
ExerciseCenter
FireStation
Gymnasium
HospitalOrHealthcare
Hotel

Library

Manufacturing

Motel
MotionPictureTheatre
MultiFamily

Museum

Office

ParkingGarage
Penitentiary
PerformingArtsTheater
PoliceStation
PostOffice
ReligiousBuilding
Retail
SchoolOrUniversity
SingleFamily
SportsArena

TownHall
Transportation

Unknown

Warehouse

Workshop

documentation

Enumeration value to be used when there is no

building type information available.

annotation

documentation
Use to specify the most predominant building use type.

source

<simpleType
<annotation>

<documentation>Use to
type.</documentation>

</annotation>

<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration

name="buildingTypeEnum" >

specify the most predominant building use

base="NMTOKEN">
value="AutomotiveFacility"/>
value="ConventionCenter"/>
value="Courthouse"/>
value="DiningBarLoungeOrLeisure"/>
value="DiningCafeteriaFastFood"/>
value="DiningFamily"/>
value="Dormitory"/>
value="ExerciseCenter"/>
value="FireStation"/>
value="Gymnasium"/>
value="HospitalOrHealthcare"/>
value="Hotel"/>

value="Library"/>
value="Manufacturing"/>
value="Motel"/>
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<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<annotation>

type information

</annotation>
</enumeration>
<enumeration
<enumeration

</restriction>
</simpleType>

value="MotionPictureTheatre"/>
value="MultiFamily"/>
value="Museum"/>
value="0ffice"/>
value="ParkingGarage"/>
value="Penitentiary"/>
value="PerformingArtsTheater"/>
value="PoliceStation"/>
value="PostOffice"/>
value="ReligiousBuilding"/>
value="Retail"/>
value="SchoolOrUniversity"/>
value="SingleFamily"/>
value="SportsArena"/>
value="TownHall"/>
value="Transportation"/>
value="Unknown">

<documentation>Enumeration value to be used when there is no building

available.</documentation>

value="Warehouse"/>
value="Workshop"/>

simpleType clothingUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element  tPeopleClothingValue/unit
facets Kind Value Annotation

enumeration  Clo

source | <simpleType
<restriction
<enumeration
</restriction>

</simpleType>

name="clothingUnitEnum" >
base="NMTOKEN">
value="Clo"/>

simpleType concentrationOfGasUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tConcentrationOfGasValue/unit
facets Kind Value Annotation

enumeration  PartsPerMillion

source | <simpleType
<restriction
<enumeration
</restriction>

</simpleType>

name="concentrationOfGasUnitEnum">
base="NMTOKEN">
value="PartsPerMillion"/>

simpleType CurrentUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tCurrentValue/unit
facets Kind Value Annotation

enumeration  Ampere

enumeration  milliAmpere

source

<simpleType
<restriction

name="CurrentUnitEnum">
base="NMTOKEN">
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<enumeration

<enumeration
</restriction>
</simpleType>

value="Ampere"/>
value="milliAmpere"/>

simpleType efficiencyTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tEfficiencyValue/unit
facets Kind Value Annotation

enumeration COP

documentation

Coefficient of Performance

enumeration EER

documentation

Energy Efficiency Ratio

documentation

Seasonal Energy Efficiency Ratio

documentation

Annual Fuel Utilization Efficiency

enumeration  SEER
enumeration  AFUE
enumeration HSPF

documentation

Heating Seasonal Performance Factor

enumeration  effectiveness

documentation

Thermal Efficiency

documentation

Motor Efficiency

enumeration  EnergyFactor
enumeration  ThermalEff
enumeration  MotorEff
enumeration  FanEff

documentation

Fan Efficiency

enumeration  MechanicalEff

documentation

Mechanical Efficiency

documentation

Boiler Efficiency

enumeration  BoilerEff
enumeration  kWPerTon
enumeration  kWPerkW
enumeration  BTUPerHourPerF
enumeration  kWPerC

source

<simpleType
<restriction
<enumeration
<annotation>
<documentation>Coefficient
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Energy
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Seasonal
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Annual
</annotation>
</enumeration>
<enumeration
<annotation>

Fuel

name="efficiencyTypeEnum">
base="NMTOKEN">
value="COP">

of Performance</documentation>

value="EER">

Efficiency Ratio</documentation>

value="SEER">

Energy Efficiency Ratio</documentation>

value="AFUE">

Utilization  Efficiency</documentation>

value="HSPF">

<documentation>Heating Seasonal Performance Factor</documentation>

</annotation>
</enumeration>
<enumeration
<enumeration

value="effectiveness"/>
value="EnergyFactor"/>
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<enumeration
<annotation>
<documentation>Thermal
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Motor
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Fan
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Mechanical
</annotation>
</enumeration>
<enumeration
<annotation>
<documentation>Boiler
</annotation>
</enumeration>
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

value="ThermalEff">

Efficiency </documentation>

value="MotorEff">

Efficiency </documentation>

value="FanEff">

Efficiency </documentation>

value="MechanicalEff">

Efficiency </documentation>

value="BoilerEff">

Efficiency</documentation>

value="kWPerTon"/>
value="kWPerkW"/>
value="BTUPerHourPerF"/>
value="kWPerC"/>

simpleType emissionUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tEmissionValue/unit
facets Kind Value Annotation

enumeration  KilogramsPerkWh
enumeration  PoundsPerHour
enumeration  KilogramsPerHour

enumeration  GramsPerHour

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="emissionUnitEnum" >
base="NMTOKEN">
value="KilogramsPerkWh"/>
value="PoundsPerHour"/>
value="KilogramsPerHour"/>
value="GramsPerHour"/>

simpleType energyPerAreaUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tEnergyPerAreaValue/unit
facets Kind Value Annotation

enumeration  KilowattHoursPerSquareMeter

enumeration  JoulesPerSquareMeter

source

<simpleType
<restriction
<enumeration

name="energyPerAreaUnitEnum">
base="NMTOKEN">
value="KilowattHoursPerSquareMeter"/>
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<enumeration
</restriction>
</simpleType>

value="JoulesPerSquareMeter"/>

simpleType energyPerTimeUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tEnergyValuePerTime/unit
facets Kind Value Annotation
enumeration  KilowattHoursPerMinute
enumeration  KilowattHoursPersecond
enumeration  JoulesPerSecond
enumeration  Watt
source | <simpleType name="energyPerTimeUnitEnum" >
<restriction base="NMTOKEN">
<enumeration value="KilowattHoursPerMinute"/>
<enumeration value="KilowattHoursPersecond"/>
<enumeration value="JoulesPerSecond"/>
<enumeration value="Watt"/>
</restriction>
</simpleType>
simpleType energyUnitEnum
namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tEnergyValue/unit
facets Kind Value Annotation

enumeration  KilowattHours
enumeration  Joules
enumeration BTU

enumeration  Therms

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="energyUnitEnum">
base="NMTOKEN">
value="KilowattHours"/>
value="Joules"/>
value="BTU"/>
value="Therms"/>

simpleType eventTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation

enumeration  EURPerkWh
enumeration  SEKPerkWh

enumeration  CZKPerkWh

enumeration  DKKPerkWh
enumeration  NOKPerkWh
enumeration  CHFPerkWh
enumeration  HRKPerkWh

source

<simpleType

<restriction
<enumeration
<enumeration
<enumeration
<enumeration

name="eventTypeEnum">
base="NMTOKEN">
value="EURPerkWh"/>
value="SEKPerkWh"/>
value="CZKPerkWh"/>
value="DKKPerkWh"/>
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<enumeration

<enumeration

<enumeration
</restriction>
</simpleType>

value="NOKPerkWh"/>
value="CHFPerkWh"/>
value="HRKPerkWh"/>

simpleType illuminanceUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element  tIlluminanceValue/unit
facets Kind Value Annotation
enumeration  Footcandles
enumeration  Lux
enumeration  Phot
source name="illuminanceUnitEnum">

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

base="NMTOKEN">
value="Footcandles"/>
value="Lux"/>
value="Phot"/>

simpleType intEquipTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation

enumeration  GeneralPlugload
enumeration  Computer
enumeration  Copier
enumeration  Refrigerator
enumeration  Stove
enumeration  Cooktop
enumeration  Fryer
enumeration  Freezer
enumeration  ClothesDryer
enumeration  ClothesWasher
enumeration  Dishwasher
enumeration TV
enumeration  VCR
enumeration  Microwave
enumeration  Fan
enumeration  AudioEquip
enumeration  MiscEquip
enumeration  Toilet
enumeration  Urinal
enumeration  Shower
enumeration  Sink
enumeration  Pool
enumeration  HotTub
enumeration  Sauna
enumeration  BatteryCharger
enumeration  Furnace
enumeration  IndustrialEquip
enumeration  Printer
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enumeration  Vending
enumeration  Elevator
enumeration  Escalator
enumeration  GeneralLaundryEquip
enumeration  GeneralKitchenEquip
enumeration  GeneralMedicalEquip
enumeration  GeneralOfficeEquip
enumeration  GeneralEntertainmentEquip
enumeration  GeneralRefrigerationEquip
enumeration  GeneralFitnessEquip
enumeration  GeneralVideoEquip

enumeration  GeneralToilet

source | <simpleType name="intEquipTypeEnum">

<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>

base="NMTOKEN">
value="GeneralPlugload"/>
value="Computer"/>
value="Copier"/>
value="Refrigerator"/>
value="Stove"/>
value="Cooktop"/>
value="Fryer"/>
value="Freezer"/>
value="ClothesDryer"/>
value="ClothesWasher"/>
value="Dishwasher"/>
value="TV"/>

value="VCR"/>
value="Microwave"/>
value="Fan"/>
value="AudioEquip"/>
value="MiscEquip"/>
value="Toilet"/>
value="Urinal"/>
value="Shower"/>
value="Sink"/>

value="Pool"/>
value="HotTub"/>
value="Sauna"/>
value="BatteryCharger"/>
value="Furnace"/>
value="IndustrialEquip"/>
value="Printer"/>
value="Vending"/>
value="Elevator"/>
value="Escalator"/>
value="GeneralLaundryEquip"/>
value="GeneralKitchenEquip"/>
value="GeneralMedicalEquip"/>
value="GeneralOfficeEquip"/>
value="GeneralEntertainmentEquip"/>
value="GeneralRefrigerationEquip"/>
value="GeneralFitnessEquip"/>
value="GeneralVideoEquip"/>
value="GeneralToilet"/>

</simpleType>

simpleType lengthUnitEnum

| namespace | http://www.inertia.eu/2013/schema/units/
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type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tLengthValue/unit
facets Kind Value Annotation
enumeration  Kilometers
enumeration  Meters

enumeration  Centimeters

enumeration  Millimeters
enumeration  Miles
enumeration  Yards
enumeration  Feet
enumeration  Inches

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="lengthUnitEnum" >
base="NMTOKEN">
value="Kilometers"/>
value="Meters"/>
value="Centimeters"/>
value="Millimeters"/>
value="Miles"/>
value="Yards"/>
value="Feet"/>
value="Inches"/>

simpleType monetaryUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tMonetaryValue/unit
facets Kind Value Annotation
enumeration EUR
enumeration  SEK
enumeration CZK
enumeration DKK
enumeration  NOK
enumeration  CHF
enumeration HRK

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="monetaryUnitEnum">
base="NMTOKEN">
value="EUR"/>
value="SEK"/>
value="CzK"/>
value="DKK"/>
value="NOK"/>
value="CHF"/>
value="HRK"/>

simpleType moneyPerEnergyUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tMoneyPerEnergyValue/unit
facets Kind Value Annotation

enumeration  deviceUsed

enumeration  spaceEnvironmentChange
enumeration  externalEnvironmentChanged

enumeration HVACChange
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enumeration  LightingChange

enumeration  SpaceOccupancy
enumeration SpaceMovement

enumeration  SpaceOccupantPossitions

enumeration  Current
enumeration  Voltage
enumeration  Energy

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="moneyPerEnergyUnitEnum" >
base="NMTOKEN">
value="deviceUsed"/>
value="spaceEnvironmentChange"/>
value="externalEnvironmentChanged"/>
value="HVACChange"/>
value="LightingChange"/>
value="SpaceOccupancy"/>
value="SpaceMovement"/>
value="SpaceOccupantPossitions"/>
value="Current"/>
value="Voltage"/>
value="Energy"/>

simpleType noiseUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tNoiseValue/unit
facets Kind Value Annotation
enumeration dB
source name="noiseUnitEnum">

<simpleType
<restriction
<enumeration
</restriction>
</simpleType>

base="NMTOKEN">
value="dB"/>

simpleType peopleHeatGainUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tPeopleHeatGainValue/unit
facets Kind Value Annotation
enumeration  WattPerPerson
enumeration  BtuPerHourPerson
enumeration  WattPerSquareMeter
enumeration  Met
source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="peopleHeatGainUnitEnum">
base="NMTOKEN">
value="WattPerPerson"/>
value="BtuPerHourPerson"/>
value="WattPerSquareMeter"/>
value="Met"/>

simpleType peopleNumberUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tPeopleNumberValue/unit
facets Kind Value Annotation
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enumeration  NumberOfPeople
enumeration  SquareFtPerPerson
enumeration  SquareMPerPerson

source | <simpleType
<restriction
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="peopleNumberUnitEnum">
base="NMTOKEN">
value="NumberOfPeople"/>
value="SquareFtPerPerson"/>
value="SquareMPerPerson"/>

simpleType PMVUnitEnhum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation
enumeration -3
enumeration -2
enumeration -1
enumeration 0
enumeration 1
enumeration 2
enumeration 3
source name="PMVUnitEnum">

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

base="NMTOKEN">
value="-3"/>
value="-2"/>
value="-1"/>
value="0"/>
value="1"/>
value="2"/>
value="3"/>

simpleType resourceTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation

enumeration  Electricity
enumeration  NaturalGas
enumeration  Propane
enumeration  FuelOill
enumeration  FuelQil2
enumeration  FuelQOil4
enumeration ~ Water
enumeration  ChilledWater
enumeration  HotWater
enumeration  Steam
enumeration  Occupancy
enumeration  ActiveEnergy
enumeration  Voltage
enumeration  Current
enumeration  Temperature
enumeration  RelativeHumidity
enumeration  CO2
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source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="resourceTypeEnum">
base="NMTOKEN">
value="Electricity"/>
value="NaturalGas"/>
value="Propane"/>
value="FuelQill"/>
value="FuelQil2"/>
value="FuelQil4"/>
value="Water"/>
value="ChilledWater"/>
value="HotWater"/>
value="Steam"/>
value="Occupancy"/>
value="ActiveEnergy"/>
value="Voltage"/>
value="Current"/>
value="Temperature"/>
value="RelativeHumidity"/>
value="C02"/>

simpleType seasonUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tSeasonValue/season
facets Kind Value Annotation

enumeration  Summer
enumeration  Autumn
enumeration  Winter
enumeration  Spring

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="seasonUnitEnum">
base="NMTOKEN">
value="Summer"/>
value="Autumn"/>
value="Winter"/>
value="Spring"/>

simpleType spaceTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation

enumeration  ActiveStorage

enumeration  ActiveStorageHospitalOrHealthcare
enumeration  AirOrTrainOrBusBaggageArea
enumeration  AirportConcourse
enumeration  AtriumEachAdditionalFloor
enumeration  AtriumFirstThreeFloors
enumeration  AudienceOrSeatingAreaPenitentiary
enumeration  AudienceOrSeatingAreaExerciseCenter
enumeration  AudienceOrSeatingAreaGymnasium
enumeration  AudienceOrSeatingAreaSportsArena
enumeration  AudienceOrSeatingAreaConventionCenter
enumeration  AudienceOrSeatingAreaMotionPictureTheatre

enumeration  AudienceOrSeatingAreaPerformingArtsTheatre
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enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

AudienceOrSeatingAreaReligious
AudienceOrSeatingAreaPoliceOrFireStations
AudienceOrSeatingAreaCourtHouse
AudienceOrSeatingAreaAuditorium
BankCustomerArea
BankingActivityAreaOffice
BarberAndBeautyParlor
CardFileAndCataloguingLibrary
ClassroomOrLectureOrTrainingPenitentiary
ClassroomOrLectureOrTraining
ConfinementCellsPenitentiary
ConfinementCellsCourtHouse
ConferenceMeetingOrMultipurpose
CorridorOrTransition
CorridorOrTransitionManufacturingFacility
CorridorsWithPatientWaitingExamHospitalOrHealthcare
CourtSportsAreaSportsArena
CourtroomCourtHouse
DepartmentStoreSalesAreaRetail
DetailedManufacturingFacility

DiningArea

DiningAreaHotel

DiningAreaFamilyDining
DiningAreaLoungeOrLeisureDining
DiningAreaMotel

DiningAreaTransportation
DiningAreaPenitentiary
DiningAreaCivilServices

DormitoryBedroom

DormitoryStudyHall
DressingOrLockerOrFittingRoomGymnasium
DressingOrLockerOrFittingRoomCourtHouse
DressingOrLockerOrFittingRoomPerformingArtsTheatre
DressingOrLockerOrFittingRoomAuditorium
DressingOrLockerOrFittingRoomExerciseCenter
ElectricalOrMechanical

ElevatorLobbies
EmergencyHospitalOrHealthcare
EquipmentRoomManufacturingFacility
ExamOrTreatmentHospitalOrHealthcare
ExcerciseAreaExerciseCenter
ExcerciseAreaGymnasium
ExhibitSpaceConventionCenter
FellowshipHallReligiousBuildings
FineMaterialWarehouse
FineMerchandiseSalesAreaRetail
FireStationEngineRoomPoliceOrFireStation
FoodPreparation
GarageServiceOrRepairAutomotiveFacility
GeneralHighBayManufacturingFacility

GeneralLowBayManufacturingFacility
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enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

GeneralExhibitionMuseum
HospitalNurseryHospitalOrHealthcare
HospitalOrMedicalSuppliesHospitalOrHealthcare
HospitalOrRadiologyHospitalOrHealthcare
HotelOrConferenceCenterConferenceOrMeeting
InactiveStorage
JudgesChambersCourtHouse
LaboratoryOffice
LaundryIroningAndSorting
LaundryWashingHospitalOrHealthcare
LibraryAudioVisualLibraryAudioVisual
LivingQuartersDormitory
LivingQuartersMotel

LivingQuartersHotel

Lobby

LobbyReligiousBuildings
LobbyMotionPictureTheatre
LobbyAuditorium
LobbyPerformingArtsTheatre
LobbyPostOffice

LobbyHotel

LoungeOrRecreation
MallConcourseSalesAreaRetail
MassMerchandisingSalesAreaRetail
MediumOrBulkyMaterialWarehouse
MerchandisingSalesAreaRetail
MuseumAndGalleryStorage
NurseStationHospitalOrHealthcare
OfficeEnclosed

OfficeOpenPlan
OfficeCommonActivityAreasInactiveStorage
OperatingRoomHospitalOrHealthcare
OtherTelevisedPlayingAreaSportsArena
ParkingAreaAttendantOnlyParkingGarage
ParkingAreaPedestrianParkingGarage
PatientRoomHospitalOrHealthcare
PersonalServicesSalesAreaRetail
PharmacyHospitalOrHealthcare
PhysicalTherapyHospitalOrHealthcare
PlayingAreaGymnasium

Plenum
PoliceStationLaboratoryPoliceOrFireStations
PublicAndStaffLoungeHospitalOrHealthcare
ReadingArealLibrary
ReceptionOrWaitingTransportation
ReceptionOrWaitingMotel
ReceptionOrWaitingHotel
RecoveryHospitalOrHealthcare
RestorationMuseum

Restrooms

RingSportsAreaSportsArena
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enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration
enumeration

enumeration

ServerRoom

Stairway

SleepingQuartersPoliceOrFireStation
SortingAreaPostOffice
SpecialtyStoreSalesAreaRetail
StacksLibrary

StairsInactive

SupermarketSalesAreaRetail
TerminalTicketCounterTransportation
WorkshopWorkshop
WorshipPulpitChoirReligious

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration

name="spaceTypeEnum">

base="NMTOKEN">

value="ActiveStorage"/>
value="ActiveStorageHospitalOrHealthcare"/>
value="AirOrTrainOrBusBaggageArea"/>
value="AirportConcourse"/>
value="AtriumEachAdditionalFloor"/>
value="AtriumFirstThreeFloors"/>
value="AudienceOrSeatingAreaPenitentiary"/>
value="AudienceOrSeatingAreaExerciseCenter"/>
value="AudienceOrSeatingAreaGymnasium"/>
value="AudienceOrSeatingAreaSportsArena"/>
value="AudienceOrSeatingAreaConventionCenter"/>
value="AudienceOrSeatingAreaMotionPictureTheatre"/>
value="AudienceOrSeatingAreaPerformingArtsTheatre"/>
value="AudienceOrSeatingAreaReligious"/>
value="AudienceOrSeatingAreaPoliceOrFireStations"/>
value="AudienceOrSeatingAreaCourtHouse"/>
value="AudienceOrSeatingAreaAuditorium"/>
value="BankCustomerArea"/>
value="BankingActivityAreaOffice"/>
value="BarberAndBeautyParlor"/>
value="CardFileAndCataloguingLibrary"/>
value="ClassroomOrLectureOrTrainingPenitentiary"/>
value="ClassroomOrLectureOrTraining"/>
value="ConfinementCellsPenitentiary"/>
value="ConfinementCellsCourtHouse"/>
value="ConferenceMeetingOrMultipurpose"/>
value="CorridorOrTransition"/>
value="CorridorOrTransitionManufacturingFacility"/>

value="CorridorsWithPatientWaitingExamHospitalOrHealthcare"/>

<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration

value="CourtSportsAreaSportsArena"/>
value="CourtroomCourtHouse"/>
value="DepartmentStoreSalesAreaRetail"/>
value="DetailedManufacturingFacility"/>
value="DiningArea"/>

value="DiningAreaHotel"/>
value="DiningAreaFamilyDining"/>
value="DiningAreaLoungeOrLeisureDining"/>
value="DiningAreaMotel"/>
value="DiningAreaTransportation"/>
value="DiningAreaPenitentiary"/>
value="DiningAreaCivilServices"/>
value="DormitoryBedroom"/>
value="DormitoryStudyHall"/>
value="DressingOrLockerOrFittingRoomGymnasium"/>
value="DressingOrLockerOrFittingRoomCourtHouse"/>

September 2013

376 TUK




Deliverable D2.1

Dissemination Level (PU) 318216-INERTIA

<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration

value="DressingOrLockerOrFittingRoomPerformingArtsTheatre"/>

value="DressingOrLockerOrFittingRoomAuditorium"/>
value="DressingOrLockerOrFittingRoomExerciseCenter"/>
value="ElectricalOrMechanical"/>
value="ElevatorLobbies"/>
value="EmergencyHospitalOrHealthcare"/>
value="EquipmentRoomManufacturingFacility"/>
value="ExamOrTreatmentHospitalOrHealthcare"/>
value="ExcerciseAreaExerciseCenter"/>
value="ExcerciseAreaGymnasium"/>
value="ExhibitSpaceConventionCenter"/>
value="FellowshipHallReligiousBuildings"/>
value="FineMaterialWarehouse"/>
value="FineMerchandiseSalesAreaRetail"/>
value="FireStationEngineRoomPoliceOrFireStation"/>
value="FoodPreparation"/>
value="GarageServiceOrRepairAutomotiveFacility"/>
value="GeneralHighBayManufacturingFacility"/>
value="GeneralLowBayManufacturingFacility"/>
value="GeneralExhibitionMuseum"/>
value="HospitalNurseryHospitalOrHealthcare"/>
value="HospitalOrMedicalSuppliesHospitalOrHealthcare"/>
value="HospitalOrRadiologyHospitalOrHealthcare"/>
value="HotelOrConferenceCenterConferenceOrMeeting"/>
value="InactiveStorage"/>
value="JudgesChambersCourtHouse"/>
value="LaboratoryOffice"/>
value="LaundryIroningAndSorting"/>
value="LaundryWashingHospitalOrHealthcare"/>
value="LibraryAudioVisuallLibraryAudioVisual"/>
value="LivingQuartersDormitory"/>
value="LivingQuartersMotel"/>
value="LivingQuartersHotel"/>

value="Lobby"/>

value="LobbyReligiousBuildings"/>
value="LobbyMotionPictureTheatre"/>
value="LobbyAuditorium"/>
value="LobbyPerformingArtsTheatre"/>
value="LobbyPostOffice"/>

value="LobbyHotel"/>
value="LoungeOrRecreation"/>
value="MallConcourseSalesAreaRetail"/>
value="MassMerchandisingSalesAreaRetail"/>
value="MediumOrBulkyMaterialWarehouse"/>
value="MerchandisingSalesAreaRetail"/>
value="MuseumAndGalleryStorage"/>
value="NurseStationHospitalOrHealthcare"/>
value="0OfficeEnclosed"/>

value="0OfficeOpenPlan"/>
value="0fficeCommonActivityAreasInactiveStorage"/>
value="OperatingRoomHospitalOrHealthcare"/>
value="OtherTelevisedPlayingAreaSportsArena"/>
value="ParkingAreaAttendantOnlyParkingGarage"/>
value="ParkingAreaPedestrianParkingGarage"/>
value="PatientRoomHospitalOrHealthcare"/>
value="PersonalServicesSalesAreaRetail"/>
value="PharmacyHospitalOrHealthcare"/>
value="PhysicalTherapyHospitalOrHealthcare"/>
value="PlayingAreaGymnasium"/>

value="Plenum"/>
value="PoliceStationLaboratoryPoliceOrFireStations"/>
value="PublicAndStaffLoungeHospitalOrHealthcare"/>
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<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

value="ReadingArealibrary"/>
value="ReceptionOrWaitingTransportation"/>
value="ReceptionOrWaitingMotel"/>
value="ReceptionOrWaitingHotel"/>
value="RecoveryHospitalOrHealthcare"/>
value="RestorationMuseum"/>
value="Restrooms"/>
value="RingSportsAreaSportsArena"/>
value="ServerRoom"/>
value="SleepingQuartersPoliceOrFireStation"/>
value="SortingAreaPostOffice"/>
value="SpecialtyStoreSalesAreaRetail"/>
value="StacksLibrary"/>
value="StairsInactive"/>

value="Stairway"/>
value="SupermarketSalesAreaRetail"/>
value="TerminalTicketCounterTransportation"/>
value="WorkshopWorkshop"/>
value="WorshipPulpitChoirReligious"/>

simpleType stateTypeEnum

namespace

http://www.inertia.eu/2013/schema/units/

type | restriction of NMTOKEN
properties base  NMTOKEN
facets Kind Value Annotation
enumeration  presence
enumeration  absence
source

<simpleType
<restriction
<enumeration
<enumeration
</restriction>
</simpleType>

name="stateTypeEnum">
base="NMTOKEN">
value="presence"/>
value="absence"/>

simpleType stationIdTypeEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tStationIdValue/unit
facets Kind Value Annotation
enumeration  WMO documentation
A five-digit station identifier assigned by the World Meteorological
Organization (WMO), used for international weather data
exchange and station documentation.
enumeration  WBAN documentation
Weather-Bureau-Army-Navy station id. A five-digit station
identifier used at National Climatic Data Center (NCDC) for digital
data storage and general station identification purposes.
enumeration ICAO documentation
A 4-letter indicator for geographical locations throughout the
world, managed by the International Civil Aviation Organization
(ICAO).
enumeration  NWSLI documentation
A 3- to 5-character alpha-numeric identifier assigned by the US
National Weather Service (NWS), used for site identification in the
NWS communications systems (e.g. AFOS, ROSA, SHEF, etc.).
enumeration  FAACallSign documentation
An alpha-numeric identifier of up to 4-characters managed by the
USDT Federal Aviation Administration (FAA), used for site
identification of airports, weather stations and other sites vital to
navigation.
enumeration COOP documentation
A 6-digit number identifying a station in the NWS Cooperative
Network.
source | <simpleType name="stationldTypeEnum">
<restriction base="NMTOKEN">
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<enumeration value="WMO">
<annotation>
<documentation>A five-digit station identifier assigned by the World
Meteorological Organization (WMO), used for international weather data
exchange and station documentation.</documentation>
</annotation>
</enumeration>
<enumeration value="WBAN">
<annotation>
<documentation>Weather-Bureau-Army-Navy station id. A five-digit
station identifier used at National Climatic Data Center (NCDC) for digital data
storage and general station identification purposes.</documentation>
</annotation>
</enumeration>
<enumeration value="ICAO">
<annotation>
<documentation>A  4-letter indicator for geographical locations
throughout the world, managed by the International Civil Aviation Organization
(ICAO).</documentation>
</annotation>
</enumeration>
<enumeration value="NWSLI">
<annotation>
<documentation>A 3- to 5-character alpha-numeric identifier assigned by
the US National Weather Service (NWS), used for site identification in the NWS
communications systems (e.g. AFOS, ROSA, SHEF, etc.).</documentation>
</annotation>
</enumeration>
<enumeration value="FAACallSign">
<annotation>
<documentation>An alpha-numeric identifier of up to 4-characters
managed by the USDT Federal Aviation Administration (FAA), used for site
identification of airports, weather stations and other sites vital to
navigation.</documentation>
</annotation>
</enumeration>
<enumeration value="COOP">
<annotation>
<documentation>A 6-digit number identifying a station in the NWS
Cooperative Network.</documentation>
</annotation>
</enumeration>
</restriction>
</simpleType>

simpleType temperatureUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tTemperatureValue/unit
facets Kind Value Annotation

enumeration F
enumeration C
enumeration K

R

enumeration

source

<simpleType name="temperatureUnitEnum">
<restriction base="NMTOKEN">
<enumeration value="F"/>
<enumeration value="C"/>
<enumeration value="K"/>
<enumeration value="R"/>

</restriction>
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| </simpleType>

simpleType timeUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/

type | restriction of NMTOKEN

properties base  NMTOKEN

used by element tDurationValue/unit

facets Kind Value Annotation
enumeration  MilliSeconds

enumeration  Seconds
enumeration  Minutes
enumeration  Hours

enumeration  Days

source | <simpleType name="timeUnitEnum">
<restriction base="NMTOKEN">
<enumeration value="MilliSeconds"/>
<enumeration value="Seconds"/>
<enumeration value="Minutes"/>
<enumeration value="Hours"/>
<enumeration value="Days"/>

</restriction>
</simpleType>

simpleType typesOfEventUserProfilingUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/

type | restriction of NMTOKEN

properties base  NMTOKEN

facets Kind Value Annotation
enumeration  Environmental

enumeration  ControlActions

enumeration  Occupancy

source | <simpleType name="typesOfEventUserProfilingUnitEnum" >
<restriction base="NMTOKEN">
<enumeration value="Environmental"/>
<enumeration value="ControlActions"/>
<enumeration value="Occupancy"/>

</restriction>
</simpleType>

simpleType unitlessUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/

type | restriction of NMTOKEN

properties base  NMTOKEN

used by elements  tRelativeHumidityValue/unit tUnitlessValue/unit

facets Kind Value Annotation
enumeration  Percent

enumeration  Fraction

source | <simpleType name="unitlessUnitEnum" >
<restriction base="NMTOKEN">
<enumeration value="Percent"/>
<enumeration value="Fraction"/>

</restriction>
</simpleType>

simpleType velocityUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/

type | restriction of NMTOKEN

properties base  NMTOKEN

used by element  tVelocityValue/unit

facets Kind Value Annotation
enumeration  MetersPerSecond

enumeration  MilesPerHour
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enumeration  Knots

source

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

name="velocityUnitEnum" >
base="NMTOKEN">
value="MetersPerSecond"/>
value="MilesPerHour"/>
value="Knots"/>

simpleType VoltageUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tVoltageValue/unit
facets Kind Value Annotation
enumeration  Volts
enumeration  KiloVolts
source

<simpleType
<restriction
<enumeration
<enumeration
</restriction>
</simpleType>

name="VoltageUnitEnum">
base="NMTOKEN">
value="Volts"/>
value="KiloVolts"/>

simpleType volumeUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element  tVolumeValue/unit
facets Kind Value Annotation
enumeration  CubicKilometers
enumeration  CubicMeters
enumeration  CubicCentimeters
enumeration  CubicMillimeters
enumeration  CubicMiles
enumeration  CubicYards
enumeration  CubicFeet
enumeration  CubicInches
source name="volumeUnitEnum">

<simpleType
<restriction
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
<enumeration
</restriction>
</simpleType>

base="NMTOKEN">
value="CubicKilometers"/>
value="CubicMeters"/>
value="CubicCentimeters"/>
value="CubicMillimeters"/>
value="CubicMiles"/>
value="CubicYards"/>
value="CubicFeet"/>
value="Cubiclnches"/>

simpleType weekDayUnitEnum

namespace | http://www.inertia.eu/2013/schema/units/
type | restriction of NMTOKEN
properties base  NMTOKEN
used by element tDayType/dayInWeek
facets Kind Value Annotation

enumeration  Monday
enumeration  Tuesday

enumeration  Wednesday
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enumeration  Thursday
enumeration  Friday
enumeration  Saturday

enumeration  Sunday

source | <simpleType name="weekDayUnitEnum">
<restriction base="NMTOKEN">
<enumeration value="Monday"/>
<enumeration value="Tuesday"/>
<enumeration value="Wednesday"/>
<enumeration value="Thursday"/>
<enumeration value="Friday"/>
<enumeration value="Saturday"/>
<enumeration value="Sunday"/>

</restriction>
</simpleType>

XML Schema documentation generated by XMLSpy Schema Editor http://www.altova.com/xmispy
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