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Abbreviations and Acronyms

Acronym Description

API An application programming interface (API) is an interface
communication protocol between a client and a server intendet
simplifythe building of clienside software.

BIM Building Information Modelling; is a process supported by various
technologies and contracts involving the generation and manageme
digital representations of physical and functional characteristigoés

ICT Information andCommunicationseichnology

CIP City Innovation Platform created in the IRIS project.

CKAN CKAN is a data management system that makes public and privat
accessible by providing tools to streamline publishing, sharingndiadd
using data.

DCATAP The DCAT Application Profile for data portals in Europe {RRAS ¢
specification based on the Data Catalogue Vocabulary (DCAT) dev
by W3C.

loT Internet of Things

OGC Open Geospatial Consortium

OuUP Open UrbarPlatforms (also working group of BEC)

RDF Resource Description Framework is used to combine data using U

identifiers to link resources/data.

Reference Architecturt A template that offers a common language and support for stand
specificatims and patterns, a list of functions and interfaces (APIS)
their interactions with each other.

SCIS Snart Cities Information System
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Executive Summary

ExistindCT Platforms are adapted intoban Data Platfornfer MAKINGCITY, whichre an important
part of therequired ICT infrastructurdor cities to monitor and evaluate the effectiveness of the
MAKINGCITY project actions and interventions. abberence of theplatformsto open standards
ensuresinteroperability between evaluatidnameworks developed in the different cities.

Work Package 5 focuses on the development and implementatiobwstrmonitoring and evaluation
protocols, including a full methodology for the monitoring and evaluation of the project actions and
interventions that will allow the introduction of future data after the end of the project. Within the
present WP and in close collaboration with WP8, links with (SCIS) Smart Cities Information System
database will be established. The scope of the monitoring protattdle twofold, firstly in order to
measure the performance of the actions deployed to reach a validation of PED concept and secondly to
evaluate the impact at city level. Such protocol will be based on the previous works by CITYkeys and SCIS
in order toselect a set of Key Performance Indicators (KPIs) and data collection procedures for the
common and transparent monitoring as well as the comparability of smart city actions across the cities.
All performance data (i.e. KPIs) will be incorporated int& $&@labase. At this point, a strong
coordination with the lighthouse cities will be required to integrate useful and useable information as
open data within theJrban Dat&Platforms.

Task5.5is a crosgutting activity among WP2, WP3 and WP5 and isargehof defining a common
and openadaptation framework for the ICT developments in order to ensure an adequate data
integration towards monitoringnd evaluation of the project results.

Subtask 5.5.1: Requirements for the urban platform as-&#Bler (Opn Specifications, Open APls

and open Data)fhis subtask will set up the basis for the development of solutions that are interoperable
and follow an open specification approach in order to embed these mechanisms in the Oulu and
Groningen Urban Platformensuring the collection of the necessary data and information. Available
data sources, data formats, data access protocols will be analysed, while confidentiality, privacy and
security issues are prioritized. The result will be the description of altelstahat will be needed as

input for the data collection system and their aggregation levels. Functional requirements, software
architecture and data structures will be developed.

Subtask 5.5.2: Supervising of fulfilment of requirements of open speciii@atd open data: In this
second crossutting task, an interoperability test plan will be established from a harmonised approach
in the demos. It will be demonstrated that the new modules developed to improve the Urban platforms
are interoperable, ensurg that these can interact in an appropriate manner with the other
platforms/software or software components and that information exchanged is correct and valid.

This deliverabldescribes the@dherence to open standarfisr the UrbanDataPlatfornsin support of
dataacquisition and publishing fdata collectionmonitoringandnew services.

MAKINGCITY GA n° 82441:
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1 Introduction

1.1 Purpose and target group

The Urban Data Platforfor MAKING@CITYshould enable dataollection monitoring andespecially
reportingof results.Thecommon open specificatioas described in thdocument ensures adequate
interoperability and alignmenbwards monitoring and evaluation of the project results.

This report constitutes Delivera®59 ICTCity Platforms: common open specificatéombich is the
main outcome of thé ¢ | & [CT dridan Platform

The main objective of the deliverablgdagprovide an overview of the relevant standards and common
open specification thatnay be followed for the Urban Data Platforms as parthef MAKNGCITY
project

This document is intended for the ICT partners to gjiMeéanceon the requirements for their platforms
as they need to provide implementations of the listed specifications. Other partners can use this
document to determine how they wdet up andise the Urban Data Platform in their city to share data.

Chapter 2 describes the concept of an Urban Data Platform and introduces related European projects.
In chapter 3 the components of an Urban Data Platform are explained together witHepstesidards

that can be used for their implementation. Finally, in chapter 4 the specific standards applicable for the
MAKINGCITY project are listed.

1.2 Contribution partners

The following Table 1 depicts the main contributions from participant partnére ievelopment of
this deliverable.

Tablel: Contribution of partners

Partner n° and

short name Contribution
03-GRO Provide requirements for data exchange.
09-CGl Collect relevant standards
10-SB Provide requirements concernistprage of metered data.

13-OUK Provide requirements for data exchange.

20:VTT Determine selected standards and discuss implementation details with
32-R2M Review of the deliverable.

Others General requirements for data exchange.

1.3 Relation to other activities in the project

The followingrable2 depicts the main relationship of this deliverable to other activities (or deliverables)
developedwithin the MAKINGCITYProject and that should be considered along with this document for
further understanding of its contents.

MAKINGCITY GA n° 82441:




DeliverabléAction
no

D28/ D219,
D3.8/D3.19

D2.9/D2.20/D2.1.
D3.9/D3.20 D3.21

D5.5

D5.6, D5.7, D5.8

D5.2/D5.14

WP2- Actions 5, 13,
18, 26

WP2- Action 34

WP3-Action 35
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Table2: Relation to other activities in the project

Relation

Adaptation ofOululCT platformrand Adaptation of Groningen ICT platform
Describe the adaptation and integration with existing ICT platforms to fc
Urban Data Platforms for the respective lighthouse cities.

Services and Modules for Oulu ICT PlatbordServices and Modules for
Groningen ICT Platfor@escribe theervices and modules built on top or
integrated with the Urban Data Platform for the respective lighthouse ci

Data setsRequiementscollection angbrotectionDescribes the data store:
in the Urban Data Platform.

Guidelines for definition of Monitoring Programp@@sliu Monitoring
ProgrammeGroningen Monitoring Programriiéde monitor programmes
will make the mesurements, at least partially, available using the stande
described in this deliverable.

Project level indicatoi&/here possible the Urban Data Platform will facilit
calculation of the project level indicators by providing the necesgauy
data. Additionally the indicators themselves will be available via the Urb.
Data Platform.

Smart control in buildings 1,2,3 and 4 and wireless advanced control in

The buildings will be fitted with a wireless samsetwork which monitors
indoor air quality (Temperature, humiditgQ2, pressure) and operates
heating, ventilation and lighting.

It also monitors the energy consumption (heat and electriaitg) operates
as a demand response control unit. The deden the consumption will be
collected to a common databasgéth the local high speed network (Action
34).

High speed data transfer netwoilhis network will cover the whole area,
is used both for control and data aggregation. The dataork will be used
in order to control both electricity and heat management. It also serves
people by delivering online data of the enebgyance thus improving the
energy awareness of the inhabitants (Actions 5, 13, 18 and 26). Third
function of his networkis to store data for learning, verification and
documentation purposes.

Open urban platform adaptatiomhe municipality of Groningen is connec
to the Civity Dataplatform which is a wide used open data platform it
Nethelands. The most important goal of this platform is to share and us
potential of (open) data by governmentalpmmercial and knowledg
institutes. Dataplatform is based on CKAN, FIWARE and Drupal softwar
source)which allows the downloadable datasets as well as programma
access by API ' s ( alfiadability of The dafdefs, sh
metadata and download link is automatically harvested by national oper
sites and subsequently publicised. There are no technical reistnist

MAKINGCITY GA n° 82441:
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preventing the input of data (possibly after conversion) ftbenproject into
this platform.

Within MAKINEGCITY project, data integrity, authorisation and privacy wi
embedded in the platform. Measures thgtiarantee data protection an
securitywill be integrated from the start of the project to comply with priv.
legislation(GDPR). Data access will be implemented on using differen
authorisation levels. Data collected from PEDs willabgregated foi
monitoring and data analysis.

Integration of new services to the data platforiew services will b
developed and integrated in the Groningen Urban platform to use and :
the results generated ithe project related to the monitoring of PEDs. Th
services will be focuden the improvement of the city operation aimdthe
investment and planning of positive energy buildings.

MAKINGCITY GA n° 82441:
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2 Existing open specification framework s

This section describes the reference architectures that forms the common open specification for the
urbandata platforms created in tHeghthouse cities based on existing ICT platfoltagsy frameworks

for urban platforms existnd have been developed as part of previous Lighthouse projects. This section
is the result of the analysis sfverabf these projects.

2.1 Urban Platform References

This section lists the projects analysed for the MAKGNG' specifications framework. The project
descriptions are limited to the godts their urban platforms.

2.1.1 EIP-SCC Urban Reference Architecture and ESPRESO
All other analysed Lighthouse projects reference theEIIZ Work Stream 2 aB8PRESSO

The European Innovation Partnership on Smart Cities and Communiti&CEIB a major market

changing undertaking supported by the European Commission britugjather cities, industries,

SMEs, investors, researchers and other smart city agei8SCC, 2019} has published a Urban

Platform Management Framewo(BSI, 2017vhich includes definitons or t er mi nol ogy | i
Pl atform”, which i s IluclamratiorhwittotbedEBRR&ESSO prijdstsated e por t .
a reference architecture and design principals for Urban Platf@mRSCC, 2017)

The maintarget of the ESPRESSO project is to ensure the interoperability of Smart City solutions. This
will help cities avoiding entry barriers or vendor lockhrough promotingcommon metadata
structures and interoperable (open) interfaces instead of pragsiednes(ESPRESSO Project, 2019)

TheESPRESSO reference architecture created based on the collaboration-MEICENrk Stream 2:

MAKINGCITY GA n° 82441:
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Figurel: ESPRESS€&ference architecturd ESPRESSO, 2017)

2.1.2 Urban Platforms in Lighthouse Projects

Deliverables of the following Lighthouse projects have been analysed to gain insight into existing Smart

City and Urban Platforms:

1 SynchroniCity created a good overview of existing Smart City standards and implementations at
that time, including FIWARE, which is discussed bé¢®Bynchronicity, 2017)
1 mySMARTLIife open frameworlkuses a selection of opempexifications to create a project

specific framework similar to MAKINEET Y(mySMARTLife, 2017)

1 IRIS- City Innovation Platform Reference Architecture for Smart City platforms focused on
providing open interfaces and a platfothat supports innovation in a cifyRIS, 2018a)

1 RUGGEDISEBSmart Open Data Platform The project creas a model for smart cities
focusing on sustainabilittRUGGEDISED, 2019)

The architectures used by urban platforms for smart citidseiseLighthouse projects have converged
and contain large overlap in the common open specifications and reference architectures they describe.
Thereferencearchitecture created for the IRISgject is the most recent and detailed and provides a
useful framework to discuss the Urban Data Platform architecture and standards in this document.

Similar to the platform needed for MAKHO@ TY, t he | RI S p rtoocpllect manags ed t
and exchange data for the development of new applications and s€rvicésn (IRIS, 20il8a)y .

MAKINGCITY GA n° 82441:
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The City Innovation Platform comprises fine@ncomponents, as shown in figure 2. These components

are:

Data management framework

Data market

Security and privacy

Platform management

Proprietary systems connectivity (federated solution)

= =4 =4 =9

T

Each of thesecomponentsand their related standardsre discussedh detailfrom the perspective of

MAKINGCITYn the next sectioa
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2.2 MAKINGCITY Urban Data Platform reference
architecture

Combining the reference architectures of other Lighthouse cities with the eeggmts specific to the
MAKINGCITY project leads to the architecture for the Urban Data Platform shéiguiia 3.1t shows

the Urban Data Platform central to the project for collecting information from disparate sources like
building measurements and Gga Point Management Systems (CPMS).

i -m E C 'ty
= 1
Open Data Measurements Context

Urban Data Platform

i EU Smart Cities

Data Register API Management ™ Information
System

g
&
<
o

s

Data Management Security &
Framework Privacy

Building Data
Platform
Sensors

External Data Source

I 3

Figure3: MAKINGCITY Urban Data Platform reference architecture

This section gives a hitgvel description of each to the main components in the context of the Urban
Data Platform for the MAINGCITY projectThe architecturgincludingthe definition of the main
componentsis basedn the reference architecture created in the Hi§ect (IRIS, 2018a)

The rest of this documentill gointo the chosen standards for the interfaces ensuring interoperability
between different implementations of this reference architecture.

2.2.1 Data management framework

The ore of the platformhasto receive and store large amounts of data. InitiallyMAKINGCITY, the
data is limited to measurements and calculated indicators, but additional data sources and formats can

be expected during the project.

The platform will focus on the OG@ndards lfttp://www. opengeospatial.org/standariig this area
concerning data formats/models.

MAKINGCITY GA n° 82441:
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The mainpurposeof this componenis managing the data workflow: data is received fionnected

platforms or devicesit needs to be processegpssiblytranslated and finally sted in a way that
enables exploitation or sharing via the Data Market component.

2.2.2 Data Market

A Data Market idesigned asn online store for different data products and types (open, commercial
datasets and information products) from different souroeg#énizationsand aimed at different users.

Data can be made available as download, API or other arrangements. Data Markets are aiming to
facilitate data consumers, like developers, journalists or consultancy agencies, to create new business
opportunities. MAKINGCITY does not have requirements for data monetization, but the concept of
publishing data sets in a usiendly manner similar to an online store is relevant for Open Data as
well.

2.2.3 Security and privacy

Data should be storedecurdy and privacy cacerns need to be taken into account throughout the
system. This component contains basic functionality like authentication, butgiifightscrosscutting
concerns such as data authorization (limiting access to data where needed).

2.2.4 Platform Management

Patform Management includes dlinctionalityneededto manage the platform infrastructure itself as
well as configure connectivity of (new) devices sending in data.

2.3 Reusable components

Several of the Lighthouse projects mention existing components hthey integrated into their
architectures.They already implement widely used standards and are evaluated for use in the Urban
Data Platform implementations for cities as part of the MAKIN project.

2.3.1 FIWARE

Both SynchroniCity and the IRT8 referencarchitecture lean heavily on FIWARBVARE is an open
source platform intended to provide the software infrastructure needed to support smart applications
in multiple sectors. Particularly for smart cities FIWARE provides components that allow aogliring
harmonizing data coming from different 0T devices or external systems ownedclty t&eich data is
published ora data hub (context broker) which contains a uniform view of the status of dhaty.
FIWARE Context Broker offers a RESTwARh dlows applications and other services to manage
consume and subscribe to all the data generated by the(EitW/ARE, 2019)

With the context brokerin place,different components can be plugged tm add functionality
Specifically historical data is not stored in the context brdRecumentation is available to setup
extensions. This includbgy datastorage to supporanalyss of historical data, but also extensions for
the publication of city data by integratimgth CKAN.

2.3.2 CKAN

Many cities, including Groningen, use CKANg://ckan.org) for their open data portal. CKAN is a data
management system that makes public and private data accessible by providing tools to streamline
publishing, sharing, finding and using dafar this reasorseveralighthouse projects have chosen to
integrate it into their architectures.

MAKINGCITY GA n° 82441:
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2.4 MAKINGCITY requirements & stakeholders

The evaluation framework of MAKINGBTY project consists ®fparts: a mortoring programme and
project KPIs. Together they enabteeasuring the impact of the project in each of gatner cities.
Severabf the indicators can be calculated based on measuremevitech are part of the monitoring
program as wellThemeasurements neetb be collected and stored. For example energy consumption
and production in a PED will be measured for several buildings to calculate refeteyy performance
indicators.

To store measurements, perform calculations and share thétiresinformation a platform is needed.
As the platform is intended to bring together and integrate data flows within and across titeatsty
fits the definition of an Urban platforrmentioned in the EHSCC Urban Platforidlanagement
FrameworkBSlI, 2017)

The City Innovation Platform reference architecture has identified stakeholders around an Urban
Platform(IRIS, 2018lhat we can use to group the requirements within the MAKONGY project.
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Figure4: Stakeholders in City Innovation Platform ecosystdiRIS, 2018b)

For the Urban Data Platforms in the MAKIBIGY project the number of stakeholders is more limited,
but it is useful tadentify them and to determine the requirements they will have.

Table3: Urban platform stakeholders

Stakeholder/Role Main Demand Examples in MAKINGTY

Data Provider Connect and upload data Groningen: Sustainabl
Buildings for energy
measurements
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Oulu: VTT

Data Owner Control over data Building owners and
municipalities.

Service Providers Availability of data guarantees a Oulu: VTT will provide energ
secure infrastructure management services

Data User Data reliability andjuality. Means ta Groningen: TNO for simulatior
access the data

Data Platform Owner  Maintainability, Service Lev Groningen: CGI
Agreements and cpmpllance with lav oulu: VTT
regulations and privacy rules

Data Consumers Understanding of meaningfskrvices Groningen: data will be used |
and understandable data the citizen engagemer

initiatives
Data Valueadders Standardized data, marketplace { Stakeholders not part ¢

data and licensing models that suppt MAKINGCITY
the creation of new business models

App Developers Service level agreement, data qual Stakeholders not part ¢
and licensing models that support tt MAKINGCITY
creation of new business models.

Platform Aggregators  Standardized datto enable exchang:
with other platforms

Policy Maker Compliance with rules, laws a1 Municipalities
regulations like GPDR.

Within MAKINECITYnot all stakeholders or roles are represented, which reflects the limited scope of
the platform within the project compared to the City InnovationfBtat reference architecture.

2.5 KPI standardization
2.5.1 SCIS

The Smart Cities Information System (SCIS) is a knowledge platform encouraging exchange of data,
experience, knovlhow and collaboration on smart cities to ensure a high quality of life andrg clea
enemgy-efficient and climate friendly living environment for the citizens (SCIS, 2019). From the point of
view of lighthouse projects, the most typical use of SCIS is its database as reporting of monitoring data
to that database is mandatory for all.

In SCIShe current approach for data collection is through individual project data collection done by
monitoring experts, and this information is periodically updated in theegaditing tool (SCIS, 2018b).

The aim of the data collection is to allow the congmariof results of the projects (SCIS, 2018a). In data
collection, a distinction is made between new systems and renovations of existing systems. The
evaluation process uses a bottarp approach, collecting data from small Energy Supply Units (ESU),
buildings and implemented mobility and ICT solutions at unit level. These are aggregated in cases where
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the objective is to evaluate the energy performance of a whole neighbourhood or city. Data quality in
SCIS is ensured with:

1 Compliance with SCIS datguirements
1 Documentation on metadata (such as time of measurement, unit, application area...)
1 Adjustments to apparently implausible data is discussed and checked with SCIS

Indicators calculated in the Urban Data Platfowilsbe sharedvith the SCIS dabase.
2.5.2 CITYkeys

CITYkeys developed and validated, key performance indicators and data collection procedures for the
common and transparent monitoring as well as the comparability of smart city solutions across
European citiegBosch 2015) As the main goal of the Urban Data Platform for MAIGNG is to
calculate KPJ4 is worthwhile to look at the standards CITYkeys used for data collection and indicators.
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3 Interoperability standards

This section describes the relevant dsttiandardsound in the analysis of existing Lighthouse projects
as described in the previous sectidhestandards ensure interoperability of multiple implementations
of the Urban Data Platformhen they choose disparate technology for the implementaifqgriatform
componens.

Data standards is a wide subject, so it is important to clarify wheratbepplicablén the platform:

1. Data models- The structure oftite data and meaning of the valu&gill be discussed in the
context of the Data Management Framework as they are closely related to the storage and
guerying stored data.

2. Data formats- Theexportor file formats. Not necessarily the intermdta format, but the
format in which the data cabe exportedDiscussed in the context of the Data Market where
data can be downloaded in these formats.

3. A P |- Application Programming Interfag€elhe interfaceused by other systems to interact
with the data Will be discussed in the context of theadlslanagement Framework as they are
closely related to interaction with the data.

3.1 Data Market

The Data Market component of the @Giehitecture is to facilitate the use of data by all kinds of
organisations: government, business, but also individual dessloFor MAKINGITYthe main role
will be in sharing the data with partners and publishing results of the project as Open Data.

Asdescribed in the previous sectidhe Data Market has three functions:

1. It provides a point of discoverability and comgami for data, along with indicators of quality
and scope.

2. It offers ready to use data (high quality, high usability)

3. It provides an economic model for broad access to publish and consume data and create new
business models.

(IRIS, 2018a)

In the context of MAKINGITY the last functidor an economic modé$ not expected.

3.1.1 Register

The Data Marketshould provié an overview of all availaldata within the platform or as provided by
external services in a DdRaegister

This registecan be implemented using CKAMs://ckan.org), which is already used by many cities,
including Groningen for their open data portal. CKAN is a data management system that makes public
and private data aessible by providing tools to streamline publishing, sharing, finding and using data.
CKAN can be used in different ways. For example, the Dutch National OperPoData
(https://data.overheid.nluses CKAN as egisteronly. No data is stored in that CKAN implementation,

but it shows the metadata (based on D&@¥WEtandard and refers to the location of the original source.

The Data platform wused by the City of Groningen, is also based on CKAN
(https://groningen.dataplatform.n)/ but stores data as well and provides an API to connect to the data.
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The register will contain links to the actual data, either stored in the platform itself or somewhere else.

The data an be downloaded directly in a predefined formatsometimesaccessed via an API.
Downloaded data will havestructured machingeadable format.

Some of the open formatsrailable are listed in the table below.

Table4: Data format standards

Format Description

JSON JavaScript Object Notation. Open standard format tisathumanreadable,
originally used for asynchronous browserver communicationWidely used
formatderived from Java8pt.

XML Widely used dataexchange format. &y verbose with support for scheme
validation.
CsVv Comma separated files. Very compact format, but requires the data to be

table. No hierarchical data is supported. Accurate adherence to the structu
every line is very ingutant, as an issue can cause the whole file to bec

unreadable

GeoJSON Open standard format for representing simple geographical features, bas
JSON.

TXT Plain text. Used for unstructured data, not suitable for data sets.

RDF Resourcéescription Framewolik used to combine data using URLs as identi

to link resources/data. This provides a convenient way to directly interco
existing data on the Web. It can be serialized in many formats including JSGM
LD) and XML (RDF/XML

3.1.2 APl Management

The Data Market is also responsible for the management of any APIs in the Data Management
Framework. APl managemdras to ensure thagxposedAPIs are consumable, secure, and available to
consumers in conditions agreed upon in the APIls terms of Ths®.main components of API
Management are

1 Registry-Inventoryof avail able API ' s. Can be fulfilled
above.
1 Gaeway—-Al I APl 's are accessible only through th

security policies.

9 PublishingtoolsTool i ng to register API ' s.

1 Developer prtal — Facilitate the consumption of an API. Includes helpful tools and other
resourcesgo build new services on the offered API. @lanbe part of theData Market Register

1 Reporting and analytiesinformation on the actual usage of the API.

(IRIS, 2018b)

The most wused standard to describe an APl is the OpenABpecification
(https://en.wikipedia.org/wiki/OpenAPl Specifica)iolt provides a machineeadable description of
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anAP| which can be used in all the APl Management components as\i@lleadescription of the API
for external consumptian

3.2 Data Management Framework

The data stored in the Data Management Framework is exposed through ana&Rlosvnloadable
files. To ensure interoperability between platforms it is important that data in different platforms have
the same structure and a weihderstood meaning. This section will describe the data modelling
standards for the urban data collectadd stored in the platfornEach section describes different types

of data, which wildl be exposed wusing different
suitable data model for each.
3.2.1 Building

Building information modelin@®IM) is a pocess supported by various tools, technologies and contracts
involving the generation and management of digital representations of physical and functional
characteristics of places. Building information models (BIMsparputer filegoften but not alwag in
proprietary formats and containing proprietary data) which can be extracted, exchanged or networked
to support decisiormaking regarding a built asset. BIM software is used by individuals, businesses and
government agencies who platesign construct operate and maintain buildings and divepbgsical
infrastructures such as water, refuse, electricity, gas, communication utilities, roads, railways, bridges,
ports and tunnels.

3.2.1.1 ISO 19650

ISO 19650 is based on British standard BS 1192 and publiardt®#® 1192, which the 1ISO said has
helped reduce user construction costs by 22k organization plans to develop and release additional
standards including a Part 3 on managing the operational phase of assets and a Part 5 dealing with BIM
security, dgital built environments and asset management.

BIM is still not complete and the existing part cowenscepts and priciplesnd delivery phase of the
assetsPart3 is on its way, and it will be focused on managing the operational phase of assetanvhile P
5 will deal with asset management, digital built environments, and BIM security.

These parts will be published in the future and they will contédnnmation that could have been used
in Making City project. Since this\i possible at the moment @vmay return to this after sommew
relevart information is availablépplying the published part of the standatdes not bring any benefit
to the projed.

3.2.2 City

Information abouthe city helpgo understand any measurements and indicagdosed in the platform

Part ofthisdescriptionis he “ Ci ty | nf or Inaudseéddonmodél wliglarid viguadliteM) .
buildings, bridges and streetBhis enables visualizitizge physical city through its digital twima 3D

model of the city(IRIS, 2018a)

3.2.2.1 CityGML

CityGML and Land/InfraGML are international Open Geospatial Consortium (OGC) standards for the
representation and exchange of semantic 3D city, landscape and infrastructure models. The data model
behind QyGML is based on the ISO 19100 standards family and is implemented as an application

/

schema for OGC’' s Geogr aFourther exiasioriscalled Ap@icatpn Roman ( GML )

Extensions (ADBEre available, for example for energy modelling purpoSB&s such as the Energy

MAKINGCITY GA n° 82441:




D5.9.ICFCity Platforms: common open specificatio E
Makin
Citg
ADE4 and the Utility Network ADES5 can be used to describe energy relevant parameters of the city

directly in the CityGML data modéldata modelschema specification is available for the Xita
format.

3.2.2.2 FIWARE NGSLD

Another dda modelfor context information more focused on redime loFdata,is FIWARE NGBD
The main elements are context entities, attributes and metadathas different data models for
different information domains in the city. A few examples:

1 Air Qualiy

9 Civic Issue Tracking

1 Parking

9 Building— general information about a building like location, number of floors and opening

hours for using is smart management/automation scenarios.
1 Indicators

A full list can be found &ttps://fiware-datamodels.readthedocs.io/en/latest/index.html

Thesedata model have specifications availabld®©ON data format.
3.2.3 Measurements / History

ManySmart Cit projects including MAKIN@ITY, collect measuremerit$ie current or latest value of

a measurement can be useful in the context of information about the city, but for most ofdlygsa

the history ofthese measurementss required. These measurementhould be stored or at least
accessibhlesas equence of data points in time order or

3.2.3.1 SensorThings API

The SensorThing&Pl provides an open, geospadabbled and unified way to interconnect the
Internet of Things (loT) devices, data, apgdlications. The Sensing part of this API provides a standard
way to manage and retrieve observations and metadata from heterogeneous l0T sensor systems.
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Figure5: SensorThings API entitid©GC, 2019)

3.2.3.2 FIWARENgsi-tsdb

As mentioned in the section about Context information the FIWARELDGHIta models are also
intended for I0T data, but not all data models of that standard keep track of historical valuesbl€o en
storing and accessing history fdtributes of a FIWARE NGED data modelthe FIWAREgsitsdo
standard can be useds the name suggestise standard implementatigrsuggested by FIWAREes

a time  series database to store the history as a time series
(https://quantumleap.readthedocs.io/en/latest/

3.3 Security and Privacy

When storing data both security and privacy are important aspects for all components. The platforms
will need to comply with the Europe&@eneral Data Protection Regulat{@DPR). The GDPR requires:

91 the use of Privaegy-design (PbDRrivacyby-default and Privacy Impact Assessment (PIA) in
the design of ICT systems involving personal data processing,

1 the nomination of data protection ofirs for all public authorities and companies processing
personal data for more than 5000 data subjects.

The platform offers capabilities to secure, or limit access, to data, but compliance will mostly depend
on processes and organisational policies ardhediata stored in the platform.

As the platform isin the scope of MAKINGITYpnly intended to store project measurements and
indicators, it is importarthat the cities, as owners of the data, ensure thRri@acy Impact Assessment
is performed todentify any Personal Identifying Information (PII).

Theanalyses of other Lighthouse project has not resultedyrstamdards, butledo specify somfrm
of Access Controlvhichis neededvhen not alltoreddatais classified as Open Data.
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3.4 Platform ma nagement

The final componenis Platform Management. tontains functionality for the management and
deployment of parts of the platform. This can include device management for any connected devices
sending in data or deploymeotnew versions of parts ¢he platform. No common open specifications

are prescribedfor MAKINGCITY in this area &atform Management is intended for the platform
owner andnot accessible tother consortiunpartners.

3.5 Connectivity

Connectivity with other platforms, or as thB*@rchitecturecalls it: a federated network of platforms,

is an expected outcome of an Urban PlatfoRederated means data is exchanged in two directions,
each platformremainsautonomous and the data remaonder control of the owner of the platform,
but the platform must comply with agreements regarding getehangeThis createan ecosystem of
partners (dataowners, platform suppliers, agpiilders, service providers, cities, etc.) who can easily
collaborate on data.

In general each connected platform requires a different approach and agreements. This section
describes some examples of connectivity necessary for the MAINGproject and any relevant open
standards that can be used.

3.5.1 Buildings

For GroningenPartner 10Sustainale BuildingBV is responsible for the measurements about a
building, including installing the necessargasuringequipment They have a platform for collecting
and processing these building measurements. To ensure fast transfer of these measyraments
streaming interface will be used based on Apache KaHeadta format will be JSO&hdthe data
model will be proprietary.

For Oulu the Energy Management Platform created by VTT will be responsible for collecting the
measurements and also for making ttidéda available to other stakeholders in a standardized way.

3.5.2 Charge points

For Groningenhte new charge points will be connected to a CPMS (Charge Point Management System)
which will expose relevant informatiorhis platform owned by the operator of thederge points will
provide anAPI suppoihgJSON oved TTRand apossible data model standard is tBpen Charge Point
Protocol(OCPR
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4 Open specification of the MAKING-CITY Urban Data
Platform

This sectiomlescribes the standardd the open specification for Urban Data Platform in the context of
MAKINGCITY. These standards enameesdo the datafor creaion ofnew serviceq the rest of the

project
Table5: The standards foMAKINGCITYUrban Data Platfoms

Domain Standard Links When applicable

Data Market CKAN Web site To store and publish Open Data.
Best suitable for infrequently changing informati
Ensure that sufficient metadata is provided
understand thecontext of the data set.
Examples from the MAKINGTY project ma
include aggregated yearly metrics and proj
indicators.

Data Management ISO 19650 Web site To share detailetuilding information.

Building Context

Data Management CityGML Web site To share detailed geographical or 3D models of

City Context city.

Data Management SensorThings Web site To share timeevies data about a location.

Measurements AR Specification Can be large amounts of detailed data. The

Specifically epspatial prfowde; af way ”t?] seIITct (()jn(;y the requir

s sErEer s, information from all the collected data.

telemetry as time series Besides measurements, calculated informat

Often related tdoT. about the locations can be shared with this sg

standard.

4.1 Lighthouse cities
4.1.1 Oulu

City of Oulu has seveuigitalservices for the citizens. Most of them are related to social wellbeing and
municipal services. Making city project partners like Oulun Energia and Sivakka are having their own
services tkeep track of energy distribution and production. These datazsenot for public use.
However in Making City the data relevant to the project will be collected from these sources and will
be available for project members and also for SCIS reporfligwil also open some other data
repositories for online monitoring of individual buildings. These buildings are located to Oulu PED area.
So all buildings in PED area will have online monitoring and data collection. This data will be collected
on minute basis and it will be \visualised in the PED project server
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(https://makingcity.vit.fi/authtest/auth/index.html The test version of the database is already running
and collecting data frorthe grocery storén the area During the second and third year of the project
the remaining buildings will added to the system.

The Ul for the database and PEDnitoring will provide toalto inspect the area on system level,
building level and PED léve

The software and tools are based on open source software (PYTHONDBARIAJSON/REST
interfaces. So the results can be spread and used by lighthouse and follower cities without any extra
licence fees.

BIM modelling has not been used in Oulu PEB ermodelling or planning, and the stakeholders are
not using it either. Thus bringing it in to the project will not have any added value to the implementation.

See deliverabl®?2.9/D2.20/D2.25ervices and Modules for Oulu ICT Platfornmore informaion
about how the standards are useddoableservices in Oulu.

4.1.2 Groningen

Groningen has been using CKAN for the Groningen Open Data portal already and selected results will
be published here. For the sharing of metrics as well as the original measwewitrnih the
consortium an interface adhering to the SensorThings API standard will be added.

Standards foCityGML and BIM are not@uted in the Groningen PlatforrBD Representations of the
City are actively investigated by the City of Groningen, bstdeuof the scope ahe MAKINGCITY
project We may incorporate the result of this investigation in future deliverables.

Sincanformation related tdBIM is noshared as part dhe physicatesign and implementation in the
PEDaor in the data reported to other stakeholdethere is no requirement nor added value for
adapting this standard in the platform

See deliverabledD3.9/D3.20/D3.21Services and Modules for Groningen ICT Platformmore
information about how the standds are used tenableservices in Groningen.

4.2 Follower Cities

Beforesetting up an Urban Data Platform fdioower city consider two aspecshould be considered

9 Evaluate current platforms and data stores and their suitability for integrating intoriiae U
Data Platform. Especially evaluate the standards used for interfaces.
1 Investigate the requirements and use cases and prioritize them.

This evaluation should give insight in the data and technology that is already availabl@nSitear ¢
what dataabaut the cityshould becollectedto monitor a PEDwhat dataneeds to be shared and with
whom. Select existing platforms based on the specified standards or require implementation of the
standards for new platform#.a standard is not applicable as dataat available or will not be shared
there is no obligation tomplementan interface or store usirtge standard until it is needed.
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5 Conclusions

Based on work from previous projects around Smart Cities and Open Urban Plafoumber of
relevant standardsnd reference architecturefor the Urban Data Platformis the MAKINE&ITY
projecthave beerndentified. The final selection of standalds beerdone based on the requirements

of the MAKINECITY project and existing Opendstrategies of the Lighthouse citiesulting in the
specificationand reference architecturtor the MAKINGCITYUrban Data Platformirhe selection of
these standards is only the starting point. Creation of Urban Data Platforms and integration & servic
will verify if these standards enable the interoperability neddddcilitate andmonitor PED creation.
DeliverabledD2.8 and D3.8 about alaptation of existing platforms, an®2.9and D3.9, about the
services ananodulesfor these platforms will covehat for each of the two lighthouse cities, Oulu and
Groningen.
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