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1. INTRODUCTION 

1.1. PURPOSE 

The purpose of this document is the establishment of a common view on the main ICT services that 
need to be adapted to support the deployment and execution of the SIMON pilot applications in 
different cities. To do this, the document first revisits the necessary high-level services required to 
realize the main SIMON application functions. Thereafter, the document describes a breakdown of 
the high-level service functions for each of the services into components and it discusses the data 
dependencies for each of them. Finally, it outlines the interfaces for each of the components and it 
discusses the interactions with other services. 

1.2. SCOPE 

This document is one of the fundamental specification documents created by the SIMON project. It 
establishes a common understanding of how the individual application functions that are facing the 
end-users are realized using a set of underlying ICT services. In order to keep the document self-
contained, the individual functions high-level services discussed in the reference architecture are 
briefly revisited. However, the document does not attempt to describe the full details of their 
interactions to realize application functions since this is already discussed in the reference 
architecture document. The technical depth of the discussion of services contained in this document 
will be limited to descriptions at the component-level. The document will deliberately refrain from 
the details on the data models as these will be discussed in full detail in an upcoming specification 
document, i.e. D3.2 Information Model and Interoperability (1). 

1.3. STRUCTURE 

The remainder of this document is structured as follows. The next section provides an overview of 
the four main services required to realize the SIMON application functions. The following for sections 
specify the details of these services and break them down into individual components thereby 
describing their data dependencies, interfaces and interactions. Finally, the last section concludes the 
document with a short summary. 
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2. OVERVIEW 

This section briefly revisits the main application services of the SIMON pilot and outlines their 
interactions. As detailed in the reference architecture document and depicted in Figure 1, SIMON 
encompasses four high-level services, namely, SAYS, OPENS, BOOKS and ANSWERS.  

 

 
 

Figure 1 – Reference Architecture 

These services interact with each other, with the mobile application facing the end users and with 
the back office system used to facilitate the administration, monitoring and control of various 
aspects of the SIMON platform. In the following, we briefly outline their high-level functionality and 
interaction. More details can be found in D3.1 Reference Architecture and Principles (2). 

¶ SIMON SAYS provides SIMON LEADS with the following functionality: 

o Authentication of users 

o Validation of the user badges (NFC, RFID, certificates, QR codes) 

o Parking permission control, fraud control 

It interacts with SIMON BACKOFFICE: 

o TSM for security, authentication and permissions 

o “Parking resources and control management module” for checking availability of car 
park spaces 

o The different operations shall be logged by the “Usage and incidents logger” 
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Finally, it also interacts with Park meters adaptor for fraud control (challenge strategy for 
user validation, emission of tickets, etc.) 

¶ SIMON OPENS provides SIMON LEADS with the following functionality: 

o Identification of users 

o Open barriers when necessary for allowing authorised users to enter restricted 
areas. 

It interacts with Barriers adaptor for managing the opening of the suitable barrier at the right 
moment for each user request. 

It also interacts with SIMON BACKOFFICE: 

o With TSM for security, authentication and permissions 

o With “Parking resources and control management module” for management of the 
restricted areas, barriers to open, etc. 

o The different operations shall be logged by the “Usage and incidents logger” 

¶ SIMON BOOKS provides SIMON LEADS with the following functionality: 

o Reservation of car park spaces 

o Information on the status (occupied, free) of a certain reserved parking space. 

It interacts with SIMON BACKOFFICE: 

o With TSM for security, authentication and permissions 

o With “Parking resources and control management module” for management of the 
booking of car park spaces. 

o With “Usage and incidents logger” for logging the different operations. 

It also interacts with Park meters adaptors in case they participate in the reservation process 
and/or the confirmation of the usage of the booked car park space. 

¶ SIMON ANSWERS provides SIMON LEADS with the following functionality: 

o Routing and navigation specifically oriented to facilitate the mobility of disabled 
people, integrating relevant resources for them, including car park facilities and 
access to restricted areas. 

To do this, this service shall make use of the static information stored in the City data 
repository, and also shall make use of the dynamic information provided by the “Parking 
resources and access control manager” subcomponent of SIMON BACKOFFICE. 

 

Having established the necessity and high-level function of SIMON SAYS, OPENS, BOOKS and LEADS, 
we further refine each of these services in the following sections. The description will focus on the 
internal high-level structure including the data dependences and the external interfaces and 
interactions. The exact data models will be defined in another specification document, namely D3.2 
Information Model and Interoperability. 
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3. SAYS SERVICE 
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Figure 2 - SAYS SERVICE 

As detailed in the previous section, the key functionalities of SIMON SAYS are closely related to the 
authentication of users and the validation of their identification badges in the context of the usage of 
car park spaces.  

The validation of badges aims at to avoiding the abuse or fraud in the usage of the identification 
items for parking, by applying additional electronic verifications. Typical scenarios of abuse are the 
usage of counterfeit badges and the utilization of the badge by persons different of the owner, for 
either parking at places reserved for disabled users only, or for parking for free at areas controlled by 
park meters in cities where disabled users are allowed to park without charge. 

The main tool that is used within SIMON project for fraud control is the user’s mobile phone, which is 
considered a personal item that cannot be duplicated nor, in normal circumstances, transferred to 
another person. 

Whenever a user tries to validate his/her identify for making use of a car park space with SIMON, the 
identification of the mobile phone shall be transmitted to SIMON SAYS, which shall be in charge of 
checking that is corresponds to a registered and authorised user. 

In case the phone is a smart phone and is equipped with a GPS receiver, the position shall also be 
transmitted to SIMON SAYS, which shall check whether the position of the user is consistent with the 
car park request, thus avoiding a possible form of abuse consisting in validating the usage of the car 
park by a different person that is far away from the user position. 

In case the phone is not a smart phone, an additional fraud checking alternative shall be provided 
with the intervention of park meters. This alternative consist in the park meter challenging the user 
with a question whose response SIMON SAYS shall have sent via an SMS to the user’s phone. This 
way, only the person owning the registered phone shall be capable of validating car park usage. 
Within this feature, SIMON SAYS shall provide the validation service and the SMS sending 
functionality, as well as managing the interaction with the park meter, through and additional 
module (the park meters adaptor) that shall provide the technical solutions involved in the 
communication with the particular device. 

As an additional measure against fraud, SIMON project shall test the addition to EU badges of an NFC 
sticker, that shall be used for the adding an electronic validation of card. In this context, the SIMON 
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SAYS service shall be used to check that the electronic identifier of the sticker correspond to a 
registered and valid user. 

Another fraud-fighting measure, in this case reactive, consist in SIMON providing the user with the 
possibility of querying the list of validations recently made with his/her personal identification item 
and allowing him/her to check if there are registered validations that he/she did not personally 
made, and thus detect if someone is impersonating him/her and making fraudulent use of, for 
example, a forged or duplicated badge. 

3.1. ENDPOINTS 

Based on the previous discussion, SIMON SAYS will expose the following endpoints to applications 
and services: 

¶ Validation of the access of the user to the SIMON LEADS application. 

o This endpoint shall provide SIMON LEADS with the required support for validating 
the user and password introduced by the user when entering the application. 

¶ Validation of cark park space usage requests 

o This endpoint shall validate the requests for the different use case scenarios, as 
described in deliverable D2.1 (3). This implies providing different variations request –
response message pairs, particularised to the data exchanges and semantics implied 
in each scenario. For example, some scenarios require the transmission of the RFID 
of an EU badge, other involve a challenge, other sending the GPS position of the 
user. The validation endpoint shall 

o The functionality can be divided in the following steps:  

Á Checking the user identity, by means of the challenge, the badge RFID or the 
identification of the mobile phone 

Á Checking whether the user is allowed or not to make the particular 
validation, according to the restrictions applicable to avoid fraud, such as the 
proximity of the user’s GPS position to the parking spot, the existence of a 
previous validation at a different location, etc. 

Á Registering the validation in the history of validations of the user 

Á Whenever it is possible, updating the occupancy status of the car park space 
and/or the counting of available car park spaces at the zone. 

¶ Query of the history of recent car park validations made by the user 

o This endpoint shall provide SIMON LEADS with the required support for obtaining a 
list of the recent validations registered associated to the user’s identification items. 

3.2. COMPONENTS 

The SIMON SAYS service shall be implemented basically by the following components: 

¶ SIMON SAYS web service: direct implementation of the endpoints described in the previous 
section, implemented as REST Web Services and by means of Microsoft Windows 
Communication Foundation technology.  

¶ SMS sending module: an auxiliary subcomponent of SIMON SAYS that shall be responsible to 
send SMSs to the user’s mobile phone in the particular use case scenario of validating 
parking using a regular mobile phone and a park meter. 

3.3. DEPENDENCIES 

¶  “SIMON backoffice”: 
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o This application shall provide SIMON SAYS with read or write access to the common 
repository of information related to: 

Á Users and security tokens 

Á Car park spaces and zones, including both static information (existing car 
park spaces and zones, including their location and the park meters 
controlling each one)  

Á Dynamic information about availability of each car park space and/or 
number of available car park spaces in each zone 

Á History of car park validations for each user 

Á History of all kind of relevant events for auditing and debugging purposes. 

o It will be developed using Microsoft .NET technologies, and shall make use of 
PostgreSQL databases for the actual storage and persistency of data. 

¶ Park meters adaptors shall provide the technical solutions required for the interaction 
between the particular devices installed in the pilot cities and the SIMON SAYS service, what 
is required for the use case scenarios where parking requests are validated by means of park 
meters. 

o SIMON SAYS shall offer a common interface to all park meter devices or systems, by 
means of REST Web Services. 

o A different adaptor may need to be developed for each particular type of park meter, 
depending on the vendor and model, the communication process, etc. All adaptors 
shall make use of the same common interface offered by SIMON SAYS. 
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4. OPENS SERVICE 
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Figure 3 - OPENS service 

As detailed previously, the key functionalities of SIMON OPENS is related to validating the user access 
to areas restricted to private vehicles.  

As originally designed in the project description of work document, the feature was related to the 
interactions with access control system systems based upon barriers, requesting the barriers to open 
allow the users entrance to restricted areas when necessary. 

However, the current trend in access restriction policies avoids the installation of expensive barriers 
systems and devices, and prefers number plate recognition video systems instead, dedicated to 
identify and register the vehicles entering the restricted areas, which shall result in the vehicle owner 
or driver being charged with a fee or fined. The cities involved in the SIMON pilot sites make use of 
this kind of systems for this purpose. 

Access control systems existing in the SIMON pilot sites are already prepared for granting free access 
to restricted areas by disabled people, but only when they ride the vehicle identified by a number 
plate that has previously registered in the mobility authority database with some anticipation. 
However, disabled users offer complain that this strategy is too restrictive and inconvenient for the 
cases when they need to make unplanned or occasional travels entering the restricted areas on 
board of private vehicles other than the ones registered in the authority databases, such us rented 
vehicles, vehicles owned by related people, friends, colleagues, etc. 

SIMON shall offers them the possibility of dynamically make a temporary registration of a number 
plate in the database of the access control system, with very short anticipation to the actual access 
to the restricted area. 

SIMON OPENS service shall be responsible of collecting such requests made by the user through 
SIMON LEADS mobile phone application, process and validate each one(with the suitable fraud 
avoidance mechanisms), and send them  to the access control system. 

4.1. ENDPOINTS 

SIMON OPENS shall offer a single endpoint to SIMON LEADS for the validation of access to a restrict-
ed area. This endpoint shall collect each individual request and proceed to: 
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¶ Check the user identity, by means of the user name, badge RFID and/or the identification of 
the mobile phone 

¶ Check whether the user is allowed or not to make the particular validation, according to the 
restrictions applicable to avoid fraud, such as the proximity of the user’s GPS position to the 
zone, the existence of a very recent access request for a different zone, etc. 

¶ Registering the request in the history of requests of the user. 

4.2. COMPONENTS 

¶ SIMON OPENS web server: direct implementation of the endpoint described in the previous 
section, implemented as a REST Web Service by means of Microsoft Windows 
Communication Foundation technology. 

4.3. DEPENDENCIES 

¶ “SIMON backoffice” 

o This application shall provide SIMON BOOKS  with read or write access to the 
common repository of information for: 

Á Users and security tokens 

Á Static information about access controlled zones, including the shape of the 
area and/or the location of the entrances to the area. 

Á History of entrance requests for each user 

Á History of all kind of relevant events for auditing and debugging purposes  

o It will be developed using Microsoft .NET technologies, and shall make use of 
PostgreSQL databases for the actual storage and persistency of data. 

¶ Access control systems adaptors shall provide the technical solutions required for the 
interaction between SIMON OPENS and the particular access control systems and devices 
installed in the pilot cities. 

o All adaptors shall offer common interface to SIMON OPENS. 

o A different adaptor may need to be developed for each particular access control 
system, depending on the vendor, the communication protocol, etc. All adaptors 
shall implement of the same common interface as a REST Web Service. 
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5. BOOKS SERVICE 

As detailed previously, the key functionality of SIMON BOOKS is the management of parking places 
including status information about their availability. To do this, SIMON books interacts with the 
SIMON backoffice which provides the necessary integration to perform reservations and to 
important events. In addition, SIMON BOOKS relies on information about the location of car park 
areas in different cities. Depending on the facilities available at the different target sites, this 
information may be either available in a static format, e.g. as CSV or KML file, or there might be a 
dynamic information source, e.g. a web service or a web page, that can be accessed to gather this 
information. In this case, there might be additional parking status information available. An example 
for such information might be the number of currently occupied parking spaces in a parking garage.  

The right side of Figure 4 depicts these data sources. The dynamic data sources are drawn as 
rectangle and the static data sources are depicted as a cylinder. Intuitively, there might be multiple 
static as well as dynamic sources for different cities, but there might also be multiple sources even 
within a single city. This could be the case, for example, if there are multiple administrative domains 
(e.g. parking garages managed by provider 1 and street parking areas managed by provider 2) or if 
the parking places are exposed independently (e.g. web service A for parking garage 1 and web 
service B for parking garage 2). 

 

 

Figure 4 – BOOKS Service 

Independent from the concrete deployment and the multiplicity within or across different cities, 
SIMON books will integrate the static information about the available parking information into a 
single coherent view. For this, it is necessary to register the different providers and data sources on 
the SIMON BOOKS service which will then have to use adapters to generate a generic and 
homogeneous representation that is independent from the provider. Although it is not strictly 
necessary, it is likely that the resulting generic parking information will be cached locally in SIMON 
BOOKS in order to enable a fast retrieval. In addition, the resulting data is indexed spatially in order 
to enable a fast, scalable lookup of parking locations at different geographic locations.  

The resulting index is then accessed by the endpoint of SIMON BOOKS that makes parking place 
information available to both, the SIMON mobile applications and the SIMON ANSWERS service. To 
be suitable for the different use cases, the queries supported by this endpoint will encompass 
location-based queries as well as named queries to support the retrieval of named parking spaces 
(e.g. parking garages with a particular widely used name). 
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In addition, to managing parking place locations, SIMON BOOKS will also enable the reservation of 
parking spaces for places where such a reservation can be guaranteed. To do that, the backoffice 
provides suitable adapters to reservable locations. The type and multiplicity of these adapters will be 
hidden using a facade that exposes the parking reservation (and potentially the release of a 
previously reserved parking) to the mobile applications of SIMON. However, given the existing 
infrastructure available at the pilot sites it is likely that a reservation and in a particular reservations 
of persons with disabilities may only be available in very few locations.  

Finally, the last functionality included in SIMON BOOKS is the management of dynamic status 
information that may encompass the availability information for parking spaces. Towards this end, 
we envision two types of availability information – namely deterministic and probabilistic.  

¶ Deterministic information is provided by the cities through associated dynamic data sources 
(e.g. web services) which are able to determine the actual occupancy of parkings. This can be 
done, for example, by means of sensors that are integrated into individual parkings lots or by 
some form of perimeter control. An example for the latter would be gates at the exit and 
entrance of a parking garage that can be used to count the number of cars entering and 
leaving the garage.  

¶ Probabilistic information can be gathered through the SIMON mobile applications by means 
of signalling that is performed either explicitly (e.g. by having a user confirm his presence at a 
particular parking place) or implicitly (e.g. by monitoring the user’s location and detecting the 
mode of transportation). In either case, information about the occupancy of a parking place 
will not be reliable as the user (or the system) may not be (willing or) able to signal 
transitions properly. However, if a significant set of signals can be made available over time, 
it might be possible to predict the likely level of occupancy.  

To determine the availability in probabilistic manner, SIMON BOOKS encompasses a status signalling 
endpoint with an associated status estimator that collects the signalling information and provides 
associated availability predictions. Intuitively, the probabilistic approach will be applied to parking 
places for which deterministic availability information is not available. Independent from the type of 
availability information, the result will be made available through the parking status lookup such that 
other services and SIMON’s mobile applications can make use of it. 

In the following, we list the resulting endpoints, components and dependencies which are also 
depicted in Figure 4. It is noteworthy, to stress that this view given on SIMON BOOKS considers 
primarily a simplifying conceptual perspective as the low-level implementation might exhibit a more 
complex structuring.  

5.1. ENDPOINTS 

Based on the previous discussion, SIMON BOOKS will expose the following endpoints to applications 
and services: 

¶ Parking Reservation: This endpoint is responsible for executing reservations for particular 
parking places (e.g. inside a garage). It hides the complexity of the different reservation 
systems and provides a uniform interface to mobile applications and other services that may 
use the reservation feature. 

¶ Parking Place Lookup: This endpoint is responsible for determining parking places at a 
particular geographic location. Using a spatial index, the endpoint enables both named 
queries (to find a particular spot) and location-based queries (to find spots around a 
particular point or in a particular area). 

¶ Parking Status Lookup: This endpoint is responsible for determining the current status of the 
parking places with respect to their availability (i.e. number of occupied and number of 
available places). It is important to mention that for performance reasons, it might be 
beneficial to integrate this endpoint with the parking place lookup when it is accessed from a 
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mobile application. However, since this is an implementation detail, we refrain from a more 
detailed discussion. 

¶ Parking Status Signalling: This endpoint is responsible for accepting signalling information on 
the availability of parking spaces. The signals that are received are used internally in order to 
generate probabilistic availability information on the parking places. In cases where 
deterministic information is available, however, it is preferable to rely on this information 
instead. 

5.2. COMPONENTS 

Based on the previous discussion, SIMON BOOKS will consist of the following components: 

¶ Spatial Index: This component is responsible for organizing the parking locations in such a 
way that they can be queried efficiently using both, named queries and location-based 
queries. 

¶ Status Estimator: This component is responsible for aggregating the signalling information 
which is then used to determine the probabilistic availability information for parking places 
where deterministic information is not available. 

In addition, SIMON BOOKS may likely need to include further components to cache the following 
information: 

¶ Parking Location Information: In order to provide information about parking spaces in a fast 
and scalable manner, SIMON BOOKS may have to cache the parking locations, possibly 
including their identity, the number of available spaces, the type of the place as well as the 
organization unit responsible for managing them. The exact type and structure of the 
information, however, will be documented in D3.2. 

¶ Parking Status Information: In order to provide availability information about the parking 
spaces at different locations, SIMON BOOKS may have to cache the parking status 
information. This is especially true for deterministic information that might be coming from 
systems which are not directly able to handle the possibly high volume of requests generated 
by SIMON’s mobile application. 

Note that this list deliberately does not encompass reservation information in order to avoid 
inconsistencies between the reservation system implemented for certain parking places (e.g. inside a 
particular parking garage) and the SIMON BOOKS service. Instead, reservation requests are directly 
forwarded to the backend. The reservation endpoint, however, will hide the complexities of different 
adapters. 

5.3. DEPENDENCIES 

Based on the previous discussion, SIMON BOOKS will exhibit the following dependencies on data and 
other services: 

¶ Reservation (Backend): In order to perform reservations (and to release them in case that 
they are no longer required by the end user), SIMON BOOKS will integrate with the backends 
of different providers to transmit the data relevant for reservations. As indicated previously, 
the reservations will be directly translated without additional caching in order to avoid 
inconsistencies. 

¶ Location (Static): In order to provide the list of parking spaces, SIMON BOOKS will have to 
extract the necessary information from the city data repositories. As this information may be 
available in different formats, necessary adapters will have to be provided to suit each of the 
target sites. 
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¶ Location (Dynamic): If the target sites are already providing services in order to determine 
the available parking locations, a static extraction is not desirable. Instead for these cases, 
SIMON BOOKS will integrate with the existing systems by means of suitable dynamic 
adapters to access (and potentially cache) the information in such a way that it can be 
accessed efficiently by SIMON’s mobile applications. 

¶ Status (Dynamic): If some of the parking places provide deterministic information on the 
availability of parking places, SIMON BOOKS will integrate with the associated data sources in 
order to make this information available through its status endpoint. If deterministic 
information is not available, the SIMON BOOKS service will probabilistically capture 
information on the availability with this then made available instead. 
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6. ANSWERS SERVICE 

As introduced previously, the key functionality of SIMON ANSWERS is the provisioning of a service 
that enables the navigation at the target site by means of the SIMON mobile applications.  

To do this, SIMON ANSWERS integrates with OpenStreetMap (3) as the main data source for 
providing map-related information on all target sites. OpenStreetMap (OSM) is an initiative to create 
and provide free geographic data to anyone. By relying on OSM, the SIMON consortium ensures that 
the project results can be easily adapted to other sites as well. In addition, SIMON may provide 
feedback in order to improve the map information resulting in a mutually beneficial relationship.  

In order to enable the provisioning of information on public transport, SIMON ANSWERS integrates 
with data sources that correspond to the General Transit Feed Specification (4). The General Transit 
Feed Specification (GTFS) defines a common format for public transportation schedules and 
associated geographic information. GTFS "feeds" allow public transit agencies to publish their transit 
data and developers to write applications that use that data in an interoperable way. In order to 
provide parking related information, the ANSWERS service relies on SIMON BOOKS and in order to 
provide site-specific information, it optionally integrates with dynamic or static city data sources. 

 

 

Figure 5 – ANSWERS Service 

The right side of Figure 5 depicts this integration with different data sources. The dynamic data 
sources are drawn as rectangle and the static data sources are depicted as a cylinder. Intuitively, 
there might be multiple static as well as dynamic sources for the city-specific information as well as 
the transit-related information and there might also be multiple sources even within a single city. An 
example for this would be the transit feed of the public bus network operator and another transit 
feed for the public metro system. However, SIMON ANSWERS will hide these details by providing a 
uniform set of endpoints for all target sites. 

From a functional perspective, SIMON ANSWERS will expose 5 core service endpoints namely map 
retrieval, place lookup, schedule retrieval, network retrieval and route planning. These endpoints are 

OSM
(Roads)

OSM
(Places)

OSM
(Areas)

GTFS
(Transit)

BOOKS
(Parkings)

SIMON ANSWERS DATA

CITY
(Dynamic)

CITY
(Static)

Network
Information

Schedule
Information

Parking
Information

Place
Information

Road
Information

Area
Information

City
Information

Place
Lookup

Schedule
Retrieval

Network
Retrieval

Route
Planning

Map
Retrieval

Street
Routing

Tile
Generation

Transit
Routing

Address
Resolution



 

 

 

 

D3.3 ICT Services Specification  17 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIMON. ASSISTED MOBILITY FOR OLDER AND IMPAIRED USERS 

geared towards enabling the development of SIMON’s mobile applications using a rich visualization 
and advanced routing and navigation functions.  

In order to support map visualizations, the service exposes a map tile retrieval interface which is 
powered by a tile generator. This tile generator hooks into the data provided by OpenStreetMap in 
order to generate tiles (images for certain geographic areas at different zoom levels). To support this, 
the relevant information about roads and areas is extracted from OpenStreetMap and stored in a 
format that can be accessed in a location-dependent manner. To reduce the amount of processing 
the generated tiles are cached by the service and optionally by the mobile application. To enable the 
adaptation of the map to different users, the tile generation component can be customized to 
support different renderings of the same input data (e.g. high contrast mode, gray-scale mode, etc.). 

To enable the end users to interact with the map, a place lookup service enables the search for 
different places that may be of interest to the user. To power the search for places, an address 
resolution component takes care of translating user queries into a result set. To do this efficiently, 
the address resolution component may make use of a spatial index over the relevant places. Thereby, 
relevant places may encompass cities, streets, buildings, parking places and public transport stops. 
Consequently, the address resolution component will have to integrate with OSM as well as GTFS 
data sources. Optionally, if additional information is available through the city repositories, this 
information might have to be integrated as well. 

While the parking place specific information is provided to the mobile application via SIMON BOOKS, 
other relevant information such as the network and schedule information of the public transport 
network in the target site will be provided through SIMON ANSWERS. The reason for this is that this 
allows the direct extraction of this data from the GTFS data provided by the target cities. To expose 
this information to the mobile user applications, SIMON ANSWERS will expose schedule endpoint as 
well as a network endpoint. The schedule endpoint will enable the mobile applications to query for 
timetable information for different stops in the public transport network for different calendar days. 
The network endpoint will enable the mobile applications to query for information about the 
structure of the network. Thereby, the structure includes information on the lines, the stops and the 
geometric shapes of the operated routes.  

Finally, the last and internally most complicated endpoint exposed by the service will enable the 
mobile applications to compute routes on behalf of their users. In order to support all use cases of 
the SIMON project, the routing service will not only support walking and driving routes to available 
parking spaces but it will also support the computation of transit routes. For the former, SIMON 
ANSWERS will make use of a street routing component. The street routing component in turn will 
rely on the road information extracted from OpenStreetMap in order to compute a route from a 
configurable starting point to a user-defined destination. The transit routing, on the other hand, will 
be based on the GTFS transit feed(s) available for the target site. In order to enable the computation 
of multi-hop routes (with manual transfers on foot), the route planning endpoint combines the 
transit routing and the street routing component and provides a uniform interface for the 
application.  

6.1. ENDPOINTS 

Based on the previous discussion, SIMON ANSWERS will expose the following endpoints to 
applications and services: 

¶ Map Retrieval: The map retrieval endpoint will enable the download of generated map tiles. 
In order to avoid excessive processing overhead, the map retrieval endpoint will attempt to 
cache the generated tiles. 

¶ Place Lookup: The place lookup endpoint will enable the search for places using named and 
location-based queries. Thereby, the places will encompass street addresses contained in the 
OSM data set as well as parking places managed by SIMON BOOKS. 
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¶ Schedule Retrieval: The schedule retrieval endpoint will enable the retrieval of public 
transport schedules for different public transport stops at different calendar dates. This will 
enable the user to get a feeling for the frequency at which the public transport is operated. 
Advanced users may be able to use this feature to plan their trips (without going through the 
route planning endpoint). 

¶ Network Retrieval: The network retrieval endpoint will enable the retrieval of nearby public 
transport stops. This will enable the user to inspect the public transportation network. 
Advanced users may be able to use this feature to find trip alternatives (without going 
through the route planning endpoint). 

¶ Route Planning: The route planning endpoint will enable the retrieval and planning of routes 
between two points in the city. It will enable the user to define the mode of transportation 
(i.e. walking, by car, by public transport) as well as the starting time and data. In addition, it 
will facilitate the navigation to parkings in a certain target area using customizable criteria 
(e.g. disabled parking or any). The result will be one (or more) route options which can then 
be visualized in a SIMON mobile application. 

6.2. COMPONENTS 

Based on the previous discussion, SIMON ANSWERS will consist of the following components: 

¶ Tile Generation: This component will take care of processing the OSM data including areas 
and roads in order to generate map tiles (i.e. images for specific geographic regions at 
different levels of detail). To enable the customization to the needs of the users, this 
component will take care of all necessary steps (including, access, interpretation, filtering, 
drawing, etc.) in a customizable yet efficient way. 

¶ Address Resolution: As basis for route generation and place lookup, this component will 
enable different subcomponents of SIMON ANSWERS as well as SIMON mobile applications 
to execute searches for places. To do that, the address resolution will have to index the 
different types of places (public transport stops, streets, buildings, cities and parkings) by 
means of a spatial index that enables both named and location-based queries. 

¶ Street Routing: In order to support routing from and to parkings by car or by foot, the street 
routing component provides routing capabilities on top of the OSM data. To do this, the 
street routing component will load the road information and use it to generate a route from 
a source to a destination point. 

¶ Transit Routing: In order to support the routing using public transport, the transit routing 
component will interpret the public transit information in GTFS format at a target city. In 
order to enable the computation of multi-hop routes, the street routing component will be 
used to generate walking segments for transfers. 

In addition, SIMON ANSWERS may likely need to include further components to cache the following 
information: 

¶ Area Information: In order to generate a “rich” visualization on the map tiles, the tile 
generator will have to make use of area information (e.g. information about seas, lakes, 
rivers, buildings, meadows, etc.). In order to enable scalable processing, this information will 
have to be stored in a way that it can be accessed quickly. 

¶ Road Information: In order to generate a relevant visualization and to support the routing 
using different transport modalities, SIMON ANSWERS will have to rely on information and 
knowledge about the road network that is organized in such a way that it can be accessed 
quickly in order to minimize the route planning time.  

¶ Place Information: To support the resolution of addresses, street names, cities public 
transport stops and parking places by means of mobile applications and the internal routing 



 

 

 

 

D3.3 ICT Services Specification  19 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SIMON. ASSISTED MOBILITY FOR OLDER AND IMPAIRED USERS 

engine, this information has to be organized in a way that it can be accessed by means of 
named and location-based queries. 

¶ Schedule Information: To enable the retrieval of schedule information for different public 
transport stops and in order to enable the route generation, it is necessary to extract and 
cache the schedule information from the GTFS data sources for the target environments. 

¶ Network Information: To enable the visualization of the public transport network and to 
enable the public transit routing, it is necessary to extract the network information from the 
GTFS data sources for the different providers in the target environments. 

¶ Parking Information: In order to enable the routing to parkings, it may be necessary to store 
(parts of) the parking information that is made available through SIMON BOOKS, 
alternatively, it might be possible to collocate the services to if performance allows, to tightly 
interact with the service. 

¶ City Information: In order to support additional static (e.g. relevant points-of-interest) and 
dynamic information (e.g. public transport network route incidents), it might be necessary to 
(partially) cache them in order to avoid the overloading of the associated services. 

6.3. DEPENDENCIES 

Based on the previous discussion, SIMON ANSWERS will exhibit the following dependencies on data 
and other services: 

¶ OSM (Areas): In order to support a rich visualization during tile generation, it will be 
necessary to have information about areas (e.g. location of lakes, rivers, buildings, etc.). This 
information will be provided by means of tapping into the data provided by the 
OpenStreetMap project. 

¶ OSM (Roads): In order to support the generation of map tiles and to enable the street 
routing (for walking, by car and for transfers during transit routing), it will be necessary to 
have information about the location and type of roads at the target sites. This information 
will be provided by means of tapping into the data provided by the OpenStreetMap project. 

¶ OSM (Places): In order to enable the end users to search for locations and to specify the start 
and end points of their trips, it will be necessary to create an address directory that can be 
searched by both, named and location-based queries. The required address information will 
be provided by means of tapping into the data of the OpenStreetMap project. 

¶ GTFS (Transit): To support the computation of routes using the public transport network and 
to enable the retrieval of scheduling information for public transport stops at different 
calendar datas, it is necessary to gather information on the public transport network in each 
of the target sites. To do that in an interoperable manner, SIMON ANSWERS will integrate 
with data in the GTFS format. 

¶ BOOKS (Parkings): To support the place search for parkings and to enable the routing to 
parking, SIMON ANSWERS will interact with SIMON BOOKS. This will enable the abstraction 
from details that are specific to the target site, since SIMON BOOKS can provide a common 
model. 

¶ CITY (Static): In addition to the geographic information available through OpenStreetMap, 
some of the target sites may optionally provide additional static data (e.g. points of interest, 
etc.) which could be useful for a user. If available, this information will be integrated using 
suitable data adapters that acquire this information from the static source. 

¶ CITY (Dynamic): Besides from static information on the cities, additional dynamic data 
sources might be available. As an example consider an incident feed that provides important 
notifications on the status of the public transport network. If such information is available 
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and relevant to the mobile applications, it will be integrated by means of a dynamic adapter. 
The resulting information will likely be cached in order to avoid overloading the originating 
system. 
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7. CONCLUSIONS 

This document attempts to establish a common view on the main ICT services that need to be 
adapted to support the deployment and execution of the SIMON pilot applications in different cities. 
As basis for this view, the document revisited the necessary high-level services required to realize the 
main SIMON application functions. Thereafter, the document introduced a breakdown of the high-
level service functions for each of the services into components. The discussion highlighted the data 
dependencies for each of them and detailed the interfaces for each of the components, thereby, 
discussing the interactions with other services. The descriptions contained in this specification 
document deliberately refrain from the details on the data models as they will be discussed in full 
detail in D3.2 Information Model and Interoperability. However, we argue that establishing a high-
level view that is commonly agreed among the members of the SIMON project at an early stage is 
important in order to realize the services in the future. 
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8.2. ACRONYMS 

 

 

Acronyms List 

CSV Comma Separated Values  

GPS Global Positioning System  

GTFS General Transit Feed Specification  

ICT  Information and Communication Technology  

KML Keyhole Markup Language  

NFC Near Field Communication.   

OSM OpenStreetMap  

QR Code  Quick Response Code  

REST Representational State Transfer  

RFID  Radio - frequency Identification.  

SMS Short Message Service  


