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1 Introduction: CitySDK from a technical perspective

1.1 CitySDK ecosystem: unified open data and interfaces

One of the most important goals in CitySDK is to create an ecosystem in which the work of a
developer is facilitated by having unified and open city interfaces available across different cities in
Europe.

First of all, this means that it should be relatively easy for developers to make use of data coming
from multiple European cities (e.g. touristic information, bus schedules, etc.), because in such an
ecosystem data access is open and unified.

Additionally, an ecosystem should also create an environment in which innovation among
developers or software service companies is stimulated. Ideally, this means that by exploiting the
CitySDK ecosystem developers should be able to build new applications that fulfill current and
future needs of cities, end-users or citizens in Europe.

In CitySDK the ecosystem established is evaluated by demonstrating the potential value of
CitySDK unified interfaces through different pilots. In these pilots concrete apps were developed
based on the outcome of CitySDK. These pilots not only show the potential of the unified
interfaces, but they also drove the continuous process of evaluation and redesign the CitySDK
interfaces.

1.2 The need for CitySDK APIs and services

There is a growing number of apps available that connect to systems in an European city (e.g. to
lookup POIls). Although more cities start to provide open interfaces, it is still a challenge to
construct apps that can easily connect to multiple cities. Even slightly adapting an app to make it
work in a different city is very time-consuming. This is mainly because of the enormous variation in
the interfaces and the message formats and structures that are used in these interfaces.

‘Open’ interfaces to sometimes legacy systems are too often not coherent between or even within
cities. Furthermore, documentation on these interfaces is often missing making it even harder to
build apps for multiple cities.

There is clear need for unified and open interfaces across Europe, making it significantly easier to
reuse (components of) apps in multiple European cities. CitySDK interfaces constitute reusable
and valuable services, which are utilized as the constructs to support the development of rapid,
low-cost and easy composition of pan-European applications. This reflects a service-oriented
approach to programming, based on the idea of composing applications by discovering and
invoking network-available services rather than building new applications or by invoking available
applications to accomplish some task.

Services are ideally building blocks (i.e. as music notes are to songs) for today's and future
app(lication)s. Essentially, a service can be considered as an interface to a (city's) system that
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provides a certain function (e.g. submitting an issue in a certain location (cfr. FixMyStreet) or data
(e.g. getting a list of nearby issues). An app(lication) is typically built by interacting with services
(i.e. exchanging messages).

Transferring apps between CitySDK cities

1 le:
Existing exam P )
Spot-in-..- _tourism app for Helsin

Ghent!
 Lisbon Amsterdam, Lamia and

CitySDK
Unified open APIs
allowing interaction with
various cities services

Transferring apps

from one city to another — v /

APIs should be reusable and valuable building blocks for apps!
CitySDK as building blocks for innovation (cfr. ecosystem)

TILBURG 0'%%0 UNIVERSITY 6
l\;’l
A good example showing the value of uniform APIs across Europe is the Spot-in-... tourism app
developed on top of CitySDK Tourism API. This app is available for Lisbon, Amsterdam, Lamia and
Ghent. More information about this app can be found on https://www.facebook.com/spot.in.helsinki.

2 The core of CitySDK: APIs

2.1 Three domains in CitySDK

The CitySDK project was organized along three application domains: participation, mobility and
tourism. In the next sections APIs and services developed in each domain are presented.
Additionally, since the concept of an ecosystem for unified interfaces and open data access across
Europe is much more than solely these three domains, a domain-independent CitySDK linked data
API is presented as well. Furthermore, in the future the harmonization efforts of the CitySDK
network of cities will be extended to other domains and respective APIs.
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2.1.1 Participation (Open 311)

Description

Through the CitySDK participation APl one can post and get issues that a citizen (or perhaps a
tourist or businessman) would like to report to a specific municipality. Typically, such an issue (e.g.
a street pothole) is related to one or more locations? in a city.

Links to API specification and reference implementation

The CitySDK participation API is an extended version of the Open311 GeoReport v2 API (see
http://wiki.open311.org/GeoReport v2). Most existing Open31l clients are compatible with
CitySDK participation endpoints, but CitySDK participation endpoints also offer additional
functionality (e.g. adding a Point-of-Interest to an issue). For a full list of extensions and the API
specification we refer to http://dev.hel.fi/apis/issuereporting.

1 API specification: http://dev.hel.fi/apis/issuereporting
1 Reference implementation: http://wiki.open311.org/GeoReport v2/Resources

Links to current APl implementations in CitySDK cities

City API endpoint Documentation

Amsterdam | http://acc.dev.civity.nl/api/open311/ http://dev.hel.fi/apis/issuereporting

Barcelona http://api.icityproject.com:8080/api/requests.xml | http://dev.hel.fi/apis/issuereporting
?jurisdiction id=1

Helsinki https://asiointi.hel.fi/palautews/rest/v1/ http://dev.hel.fi/apis/issuereporting

Lamia https://participation.citysdk.lamia- https://participation.citysdk.lamia-
city.gr/rest/open311/vl city.gr/rest

Lisbon http://web4.cm-lisboa.pt/citySDK/v21 http://dev.hel.fi/apis/issuereporting

Rome http://openlabor.lynxlab.com/api/v1/ http://openlabor.lynxlab.com

2.1.2 Mobility

Description

CitySDK mobility API provides access to mobility date through so called nodes. The concept of a
node is based on the similar core element in OpenStreetMap (OSM). In practice, a node can be
anything: a landmark, bus stop, stretch of road, a town or a public transport line. Essentially, every
node consists of a geospatial point, region or line. The first-class nodes retrievable through the
CitySDK mobility interface are related to public transport (e.g. GTFS-based data on bus stops,
tram lines, etc.) and administrative regions (e.g. city boundaries). Additionally, any node available
in OSM (e.g. aroad, a museum, etc.) can be retrieved.

Each type of node is defined in a layer (e.g. the GTFS or OSM layer). The layers provide the real
data. The main requirement for such a layer is the need to be able to define imported data as

! Adding a location to an issue is not mandatory, but implicitly an issue is always related to one municipality.
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nodes (i.e. data need to be related to a specific point, region or line). The current implementation
of the CitySDK mobility interface demonstrates that a broad range of data sets can be included as
specific layers. More specifically, Waag’s implementation includes layers for traffic information, rain
forecasts and city statistics (e.g. population numbers).

Links to API specification and reference implementation
1 API specification: https://github.com/waagsociety/citysdk-ld/wiki

1 Swagger for Amsterdam endpoint: http://citysdk.waaq.org/swagger/

1 Reference implementation (including source code):
0 https://github.com/waagsociety/citysdk-Id

1 Map viewer (link for Amsterdam endpoint): http://citysdk.waag.org/map-viewer/
9 List of data sets in Amsterdam endpoint: http://citysdk.waag.org/data

Links to current APl implementations across Europe

City API endpoint Documentation

Amsterdam http://api.citysdk.waag.org http://dev.citysdk.waag.org

Helsinki http://api.mobility.helsinki.citysdk.eu:8080 http://api.mobility.helsinki.citysdk.eu

Istanbul http://apicitysdk.ibb.gov.tr http://devcitysdk.ibb.gov.tr

Lamia http://api.citysdk.lamia-city.gr http://dev.citysdk.lamia-city.gr

Manchester https://citysdk.futureeverything.org http://dev.citysdk.futureeverything.org

Rome http://api.citysdk-mobility.provincia.roma.it http://dev.citysdk-
mobility.provincia.roma.it

2.1.3 Tourism

Description

The data available through the current CitySDK tourism interface are fundamentally based on
Points of Interest (POIs). Tourist events (e.g. a temporary exhibition in a museum), tourist places
(e.g. hotels, museums, restaurants, etc.) or tourist routes (i.e. a route by a set of tourist places)
are typically related to one or more locations in a city. Each of the 3 resources follows the UML
below. For further details we refer to the W3C-POI WG
(http://www.w3.0rq/2010/POl/documents/Core/core-20111216.html#poi-data-model).
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The API follows a ‘delegation model’ approach. The link field in a POl may contain the term
described-by. This term and its corresponding href allows an application to fetch more granular
data from other data sources. As such and as shown in the following diagram, one can travel from
a world-wide directory (which provides a POI of a city) and from there, receive data about a POI,
Event or Itinerary. These data models can further be described by more specific servers and their
endpoints are provided by the described-by term.

June 2014

v3.1



Deliverable 2.3: Consolidated CitySDK v1.0 for post-project use

™~

Directs to

Diraciory

e

City ot
Lisbon
Sarvar

Provides
resources

/
D@ E

Points of Events

Interest

) . Categories/
tineraries

Tags
7
Described
by
¥

Links to API specification and reference implementation

1 API specification: http://tourism.citysdk.eu/documentation/

1 Reference implementation:
o Main webpage (includes documentation): http://tourism.citysdk.eu/server/
0 Source code: https://github.com/CitySDK/tourism_api_reference_server

Links to current APl implementations across Europe

City API endpoint Documentation

Amsterdam | http://citysdk.dmci.hva.nl/CitySDK/ http://tourism.citysdk.eu/documentation/
Helsinki http://api.tourism.helsinki.citysdk.eu http://tourism.citysdk.eu/documentation/
Lamia http://tourism.citysdk.lamia-city.gr http://tourism.citysdk.eu/documentation/
Lisbon http://web4.cm-lisboa.pt/citySDK/v21 http://tourism.citysdk.eu/documentation/
Rome http://citysdk.inroma.roma.it/citysdk http://citysdk.inroma.roma.it

2.2 Cross-domain API: CitySDK Linked Data API

Description

As the three domains (i.e. participation, mobility and tourism) were mainly chosen to manage the
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work in the project, the distinction between these domains becomes less relevant after the project.
Therefore, additionally, a cross-domain APl was developed, implemented and tested. In this cross-
domain API, the focus was not only on providing access to all CitySDK domain-specific data (see
figure below), but linking as much as possible open data related to one or more cities.

.................

3I’d party é_c R R N
endpoint ; i

t 1

..................................................................

ﬁlQ ﬁlQ ﬁlQ ﬁlQ ﬁlQ ﬁli | a]Q
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Mobility endpoint

Tourism endpoints

lﬁ.:x:z.

It was decided to use the mobility APl as base for this cross-domain API, because of its location-
oriented approach. The value in this approach lies in the fact that the concept of nodes is
extremely simple and that it is complemented with the concept of layers. Since all nodes, whatever
the type of node (i.e. the layer in which it is defined), are geospatially defined, it becomes possible
to query data across layers. For example, the current CitySDK mobility interface allows to easily
search for public transport lines in a certain (administrative) region; or find museums nearby a bus
stop. In fact, the interface allows to execute almost every possible query in which you look for
nodes (available in one or more layers) that have a certain geospatial relationship (e.g. bounding
box, radius or administrative region) to other nodes (possibly in another layer).

Links to API specification and reference implementation
See CitySDK Mobility API.
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Links to current APl implementations across Europe
See CitySDK Mobility API.

2.3 Discovery Service

A project-wide Discovery API is available to see which CitySDK APIs are available for
which geography/jurisdiction.

The API exposes three main resources: endpoints, datalayers and domains. GET
endpoints returns endpoints known, optionally limited to an api type (i.e. CitySDK
participation, CitySDK mobility or CitySDK tourism) or a language (e.g. En(glish), Fi(nish),
etc.). GET datalayers data layers or endpoints known, optionally limited to an api type and
data category (e.g. hotels, trains, etc.). The result can be filtered to a specified location by
using lat/lon coordinates. Data categories known by the discovery service can be retrieved
by invoking GET domains.

1 API specification (Swagger): http://cat.citysdk.eu/docs/
1 Endpoint address: http://cat.citysdk.eu/

Example:

http://cat.citysdk.eu/datalayers?api type=csdk tourism&lat=52.3728&lon=4.9003

Response:

{

"status": "success",
"results": [
{

"name": "events",
"description™: "Cultural events",
"category": "cultural.events",
"api_type": "csdk_tourism",
"api_url": "http://tourism.citysdk.cm-lisboa.pt",
"api_documentation": "http://citysdk.ist.utl.pt/index.html",
"endpoint_name": "CitySDK Tourism endpoint"

"name": "poi",

"description™: "Points of interest",

"category": "cultural.poi”,

"api_type": "csdk_tourism",

"api_url": "http://tourism.citysdk.cm-lisboa.pt",
"api_documentation": "http://citysdk.ist.utl.pt/index.html",
"endpoint_name": "CitySDK Tourism endpoint"
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3 Conclusion

The CitySDK project has drastically changed the way cities in Europe open up data and
implement APlIs. It successfully designed, developed, implemented and tested three main
APIs (i.e. participation (Open311), mobility (+ linked data API), and tourism). These APIs
were implemented across eight major cities in Europe. Below one can find an overview of
all CitySDK endpoints available today.

Participation Mobility / Linked Data Tourism

Amsterdam| http://acc.dev.civity.nl/api/open311/ http://api.citysdk.waag.org http://citysdk.dmci.hva.nl/CitySD
Barcelona | http://api.icityproject.com:8080/api/requests.xml?jurisdil N/A N/A

Helsinki https://asiointi.hel.fi/palautews/rest/v1/ http://api.mobility.helsinki.citysdk.eu | http://api.tourism.helsinki.citysdk
Istanbul N/A http://apicitysdk.ibb.gov.tr N/A

Lamia https://participation.citysdkdeitgigr/rest/open311/vl http://api.citysdk.laigitg.gr http://tourism.citysdk.laaitiegr
Lisbon http://web4.clisboa.pt/citySDK/v21 N/A http://web4.clisboa.pt/citySDK/v2
Manchestel N/A https://citysdk.futureeverything.org | N/A

Rome http:@Bpenlabor.lynxlab.com/api/v1/ http:@pi.citysdiobility.provincia.romq http://citysdk.inroma.roma.it/citys

As part of the final dissemination activities (cfr. Work Package 6) all endpoints will be addi-
tionally accessible through a CitySDK.eu-based URL.: api.<domain>.<city>.citysdk.eu (e.g.
api.tourism.helsinki.citysdk.eu). For the latest information about these developments the
reader is referred to http://www.citysdk.eu/developers.
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