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Abstract: The mobility dafa client (nCLENT) is a web application designed to simplify the publication of datasets to Open Data portals
by providing automated quality control, metadata enhancement, and seamless publication features. Initially implemented for General
Transit Feed Specification (GTFS) files, the tool’s methodology is broadly applicable to various data types and formats, aiding sustainable
urban planning and fraffic management. Despite the rise of Open Data portals, many regions lack the technical fools needed for effective
data publishing. Existing platforms like CKAN and DKAN offer partial solutions but miss crucial automation features. mCLENT addresses
these gaps by automating workflows to improve data quality and reduce manual effort. Expert surveys highlight the urgent need for such
tools, and mCLENT's adaptable approach promises advancements within the mobility sector as well as across various data domains.
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MCLIENT - EIN WEB-TOOLKIT ZUR VEROFFENTLICHUNG OFFENER DATEN

Zusammenfassung: Der Mobility Data Client (mCLENT] ist eine Webanwendung, die entwickelt wurde, um die Versffentlichung von
Datensdtzen auf Open-Data-Portalen zu vereinfachen, indem sie automatisierte Qualitétskontrollen sowie Funktionen zur Metadaten-
anreicherung und Publikation von Datensammlungen bereitstellt. Die Anwendung verarbeitet Dateien, die der General Transit Feed
Specification (GTFS) entsprechen, demonstriert aber eine Methodik, die auf verschiedene Datentypen und formate anwendbar ist und
damit ein nachhaltiges Verkehrsmanagement unterstiitzen kann. Trotz der hohen Verfigbarkeit von Open-Data-Portalen fehlt es vielerorts
an den fechnischen Werkzeugen, die fir eine effektive Datenversffentlichung erforderlich sind. Bestehende Plattformen, wie CKAN und
DKAN, bieten teilweise Lésungen, es fehlen jedoch wichtige Automatisierungsfunkfionen. mCLENT schlieft diese Licken, indem es
Arbeitsabldufe automatisiert, um die Datenqualitét zu verbessern und den manuellen Aufwand zu reduzieren. literaturanalysen und
Expertenumfragen betonen den dringenden Bedarf an solchen Werkzeugen. Der anpassungsfahige Ansatz von mCLUENT verspricht
verbesserte Publikationsprozesse fur Mobilitétsdaten.

Schlisselwdrter: Open Data, Mobilitétsdaten, Datenqualitét, Metadatenmanagement, Datenpublikation, Datendeployment

1 INTRODUCTION
We present the mobility data client [nCLENT) — a web applica-
tion that supports publishing datasets to Open Data portals. The
tool handles common problems of dataset deployment by provid-
ing features such as automated quality control and metadata en-
hancement as well as seamless publication of datasets fo remote
platforms. In its current state, the tool supports the deployment of
files formatted according to the General Transit Feed Specification
(GTFS), a standardized format for public transportation schedules
and related geographic data. The tool’s methodology is versatile
and applicable to diverse data types and formats, potentially sup-
porting a wide range of mobility data.

Enhanced availability of mobility data can facilitate better link-
ing and integration of public fransportation routes, thereby sup-
porting more environmentally friendly and sustainable urban and

" https://github.com/okfn/dataportals.org
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traffic planning efforts. Mobility data refers to information that
describes people’s movements between locations as well as their
selected mode of transportation. Access to mobility data is there-
fore essential for epidemic confrol, traffic management, urban
planning and the development of effective mobility services (Zhao
etal. 2016).

Data platforms play a crucial role by providing relevant
datasets for monitoring fraffic services. Recent years have seen
an increase in the existence of Open Data portals. Notably,
dataportals.org curates a comprehensive list of global Open Data
platforms. Since its inception in 2011, the number of publicly
accessible data portals has doubled, totaling nearly 600 portals
worldwide as of 2024

This progression is infricately fied fo the recognition among
global political decision-makers of the pivotal role played by
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Open Data in enhancing fransparency and oplimizing public ser-
vices. Further reinforcement for such advancements comes from
corresponding  legislation, manifesting both infernationally and
nafionally. As a case in point, mobility data stands out as one of
the six categories of high-value datasets (HVD) that public institu-
fions in Europe are mandated fo publish (European Commission
2023). While this dedicated legal framework facilitates increased
data availability, in countries such as Germany sill only a fraction
of administrative units at NUTS level 2 or lower maintain their
own Open Data platforms (Wenige ef al. 2021).

One of the reasons for the limited coverage is the lack of
technical tools assisting data providers in preparing datasets for
publishing. While there already exist powerful open source soft-
ware for dafa platforms, such as CKAN or DKAN, their support
for automatic quality control and mefadata enhancement is sfill
rather limited. Moreover, only a fraction of globally prevalent por-
fals utilizes these software platforms. Some instead opt for a cus-
fom solution that, in turn, does not provide a public APl for harvest
ing [pull principle) or publishing data (push principle] (Hinz & Bill
2021, Neumaier et al. 2016, Wenige et al. 2021). Dafa pro-
viders not connected to a platform face significant challenges in
making their data publicly available. Thus, there is a need to de-
velop efficient software tools that support the publication process.
Unfortunately, such tools are not universally accessible, posing
challenges to implementing legal standards and serving as a
hurdle to widespread Open Data publishing.

This article demonstrates how existing web services can be
merged into a unified user inferface thereby mitigating typical
problems of Open Data publishing. The mCLENT application can
help data-providing institutions by overcoming technical barriers
and automating workflows commonly occurring in data publishing.

2 LITERATURE REVIEW:

TECHNICAL BARRIERS TO OPEN DATA PUBLISHING
The literature mentions multiple barriers with regard to Open Data
publishing from the perspective of data publishers. Frequently
stated challenges include a lack of political support, constraints in
resources such as fechnical infrastructure and expertise, along
with concerns related to data quality and privacy issues (McBride
etal. 2018). With regard fo effective IT design, the aspects of
data quality and missing IT support have been often mentioned in
empirical studies conducted among data suppliers. These aspects
will be explained in more defail in the following sections.

2.1 DATA HANDLING

Researchers have studied problems of Open Data publishing both
with qualitative as well as quantitative methods identifying major
barriers in the areas of dataset quality, metadata quality as well
as metadata integration.

Dataset Quality: Moyano et al. as well as Nikiforova demon-
strated that the quality of many published datasets is significantly
compromised [Moyano et al. 2017, Nikiforova 2020). Expert
interviews conducted with senior government managers in Ireland
and the Netherlands (Barry & Bannister 2014, Conradie &
Choenni 2014 further unveiled substantial concerns from policy
makers regarding data publishing. Decision makers specifically
emphasized the potential for misinferpretation of data and the
existence of errors in dafasefs. Janssen ef al. reported similar find-
ings, with inferviewees underscoring data quality issues related to
the accuracy and complefeness of information, as well as the
presence of obsolete and non-valid data, which in turn prevents a
broader use of the data (Janssen ef al. 2012). This finding was
also confirmed in our expert interviews [see section 3): Data pro-
viders are often reluctant to publish datasefs because the existing
data quality does not meet minimum standards.

Metadata Quality: Additionally, experts mentioned that users
might struggle to identify relevant collections in the sea of exist-
ing datasets (Janssen et al. 2012). The latter claim is also sup-
porfed by findings from quantitative analyses conducted with
regard to the mefadata quality in Open Data portfals. For in-
stance, in our analysis of the German Open Data landscape
we found out that the informativeness of used keywords, meas-
ured using Shannon Information Content, is relafively low. Many
datasets in data catalogs use non-meaningful keywords, making
it challenging for users to locate specific collections. Similarly,
other dataset fields such as fitle or description are often so ge-
neric that identically named fields occur frequently, even though
the compared datasefs are not genuine duplicates (Wenige
et al. 2021). In addition, the mefadata-based worldwide Open
Data Benchmark by Neumaier et al. confirms that many data
fields, such as license or contact information, are either not filled
or confain incomplete information (Neumaier et al. 2016).
Hinz & Bill state a high degree of technical and syntactical het-
erogeneity in data portals, affecting interoperability. Non-stand-
ardized values in metadata fields, such as licenses, create com-
plexities, as different identifiers are used across portals. Thus,
data discovery challenges arise which further build barriers for
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datasets to be found in upstream national and international por-
tals (Hinz & Bill 2021).

Metadata Silos: Another area of untapped potential is the infe-
gration with the web of data. Although the DCAT metadata stand-
ard and its European application profile, DCAT-AP, are designed
as machinereadable semantic formats for seamless integration
into existing knowledge graphs, this potential remains largely un-
derutilized. In our analysis of the German Open Data landscape,
examining crawled catalogs from over 60 portals, we primarily
identified the standard namespaces for data cafalogs (DCAT,
spdx, adms) and the semantic web standards (RDF, OWL). Addi-
tionally, we observed vocabularies aligned with the DCAT stand-
ard for storing contact information (foaf) and keywords (dct).
Figure 1 shows the distribution of namespaces in the German
Open Dafa landscape listing all namespaces that occurred more
than 100 times in the catalog. No other namespaces were iden-
fified (Wenige etal. 2021). This is surprising, given that the
DCAT standard explicitly supports the integration of additional
vocabularies (e. g. SKOS) and presents a prime opportunity to link
keywords, individuals, or organizations with other knowledge
graph repositories like Wikidata or DBpedia?.

2.2 SERVICE INTEGRATION AND AUTOMATION

Among the various challenges for Open Data is the lack of suffi-
cient fool support during the publishing process. This results in
many stakeholders, who manage relevant data, choosing not to

publish it due to the perceived high associated effort (Janssen
etal. 2012). The publishing process usually entails a set of sub-
fasks which are currently only partiolly automated and can often
not yet be processed within an integrated workflow.

The collection of subtasks involves checking dataset quality,
creating metadata, verifying metadata quality, and deploying
or publishing the data on an Open Data portal (see Figure 2).
Table 1 lists the state of the art in terms of tool support for dataset
publications and outlines current implications for the publishing
process that result from a lack of service integration in this area.
Related Datasets Crawling: Employees fasked with managing
pertinent data in public insfitutions and publishing it for the first
fime also face the challenge of initially reviewing comparable
data on portals of similar platforms. This task is often carried out
manually by searching on other portals. Additionally, there is the
opfion fo utilize services such as the “sample data catolog”
("Musterdatenkatalog”) which gives an overview of available
datasefs in German municipalities (Wiedemann & Birger 2021).
However, in its current state this catalog is not provided in the
DCAT format. Automated crawling of remote data portals can be
facilitated through harvesting via a CKAN or DKAN instance. For
this purpose, either local CKAN or DKAN insfances must be avail-
able, which would allow inifiating such crawling via a user or a
command-line interface. However, the harvested metadata is im-
ported into the portal which may not be desired for every use
case.

Data Handling: Some tools already pro-
vide options for automated quality check-

2,2%
dcatde11

ing, such as CSV Validator, Frictionless
Tables or the Canonical GTFS Schedule
Validator. While the two former tools oper-
deat afe on CSV files of any kind, the latter one

8% explicitly addresses quality confrol  for

mobility data. The GTFS Validator offers
machinereadable JSON  reports. How-
ever, error messaging in RDF formats would
even be more beneficial to allow for seam-
less metadata  shipping alongside the

DCAT file. Additionally, it would be desir
dcatde101

25.6% able fo integrate the quality tool info the
general publication process. In the field of

Figure 1: Namespaces in the German Open Data landscape (The namespace distribution was

obtained from querying the crawled data catalog: hitps://github.com/mclientproject/crawling)

mefadata generation, there are similar
gaps in the state of the art. In current dafa
portals, data editors rely on manual user
inputs of metadata. However, it would be
helpful if annotation tools, such as DBpedia

Z
R“?(m]”"] [ Dataset Quality ][

. D

Spotlight (Mendes et al. 2011) could be
integrated info the publication process in
such a way that metadata descriptions are
automatically enriched with appropriate
keywords and thus link the dataset to the
web of data. Previous research on the
effectiveness of DBpedia Spotlight, which

Open Data
Portal

Figure 2: Typical data publication process

2 hitps://lov.linkeddata.es/dataset,/lov/vocabs /dcat
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Tool Support Implications for Data Publishing

Related Datasets Crawling  Plugins CKAN-harvest' .
[ ]

& DKAN harvest?

Sample data catalog® J

Data Handling  Dafoset CSV Validator* J

Quality Frictionless Tables®

Canonical GTFS Schedule e

Validator® J
Metadata Metadata editors o
Generation  [e.g., in admin sections of @

CKAN or DKAN-based

data portals)

DBPedia Spotlight .
Metadata [TB DCATAP Validator”,
Quality ITB DCAT-AP.de Validator®

Deployment CKAN API° / DKAN API'0,
ckanapi ClI'
Table 1: Current tool support for data publication

! https:/ /github.com/ckan/ckanextharvest
2 https:/ /dkan.readthedocs.io/en/latest/components/dkan_harvest.html

A data portal must be available
Corresponding mefadata is automatically imported info the portal
which may not be desired

No DCAT metadata (CSV only)

Limited machine-readability of error reports

Non-RDF error reports
Needs integration in publishing foolchains

Manual metadata generation required
Limited prevalence of DCAT support

Needs integration in publishing toolchains

Needs integration in publishing toolchains

Needs integration in publishing toolchains

% hitps: / /www.bertelsmann-stiftung.de /de /unsere-projekte /smart-country/musterdatenkatalog

“ https: / / github.com/digital-preservation/csv-validator

5 https: / /repository.frictionlessdata.io/docs / getting-started. himl#usage

© hitps:// github.com,/MobilityData /gtfs-validator

7 https:/ /www.itb.ec.europa.eu/shacl /decatap,/upload

& hitps:/ /www.itb.ec.europa.eu/shacl/dcatap.de/upload

? hitps:/ /docs.ckan.org/en/2.10/api/

10 hitps: / /dkan.readthedocs.io/en/latest/user-guide/guide_dataset.himl
" hitps: / /github.com/ckan/ckanapi

annotated corpus of mobility dataset descriptions, demonstrated @
fairly good performance in ferms of annotation accuracy (VWenige
et al. 2020).

Additionally, not all portals provide APl access to their meto-

data in DCAT format, once dataset descriptions have been en-
tered (Wenige etal. 2021). This issue complicates the infer
operability and machinereadability of the data, which may be
necessary for subsequent workflow steps, such as checking for
DCAT conformity. The Interoperability Test Bed (ITB), a service of-
fered by the European Commission, is designed fo sfreamline the
conformance festing of IT systems and has been configured to
automatically validate DCATAP compliance of mefadata descrip-
fions based on SHACL shapes. It is accessible through a web in-
terface and ideally should be integrated info an automated Open
Data quality workflow.
Deployment: At the end of a processing chain, the dafa collec-
fion is uploaded to the data portal, including the associated
metadata. To perform this automatically, an APl connection is re-
quired. Both CKAN and DKAN have such interfaces. Additionally,
for the CKAN portal software, a commandine interface is also
provided fo support the deployment process. This existing tool
support should be utilized in an automated pipeline for publishing
data collections.

2.3 USER INTERFACES
The lack of appealing portal inferfaces for searching geospatial
and mobility-related data has already been noted in the literature

(Bill et al. 2018, Hinz &Bill 2018). This gap also affects the data
provision process in the backend of data portals. Empirical analy-
ses confirm that missing fechnical resources or expertise within
dafa-providing institutions are one of the most common obsfacles
to the publication of Open Data collections (McBride et al.
2018). While the general publication process of data collections
in CKAN and DKAN instances is already supported by corre-
sponding web interfaces and can be carried out without major
usability issues (Akyirek ef al. 2018, there is a lack of infegrated
user interfaces that adequately support automated quality checks
and deployment to downstream data portals (see Table 1).

These steps can be conducted from the CKAN or DKAN inter-
face by providing a suitable plugin for these systems. However, it
must be considered that only about half to two-thirds of available
data portals are operated with this software (Wenige et al.
2021). Therefore, it is advisable to aim for standalone interfaces
that graphically support the publication process and can be seam-
lessly connected to CKAN or DKAN but also operate inde-
pendently of these portal systems.

3 EXPERT SURVEY AND REQUIREMENTS ANALYSIS

To refine the insights derived from the literature on mobility data,
we conducted a qualitative survey with six experts from Germany.
Two of these experts represented transport associations, while the
remaining four were operators of Open Data porfals at both the
municipal and federal levels. Some of these portals also serve as
data providers for downstream aggregator portals. The data pro-
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4.1 METADATA CRAWLING
As one of the key components of the mCLENT demonstrator, the
crawling component fakes care of mefadata exiraction of remote

viders mostly focus on the publication of timetable and traffic re-

lated datasets such as GTFS files. The experts were asked about

data provision and desirable improvements. The survey revealed
the following steps of a typical publishing process:

1. If the data already exists in an established format, the raw
data is first converted info the respective standard format.

2. In a few cases, particularly when a standard format is estab-
lished, a quality check is subsequently conducted by the pro-
vider.

3. Metadafa for the relevant dataset is collected and provided in
a predominantly manual fashion.

The experts interviewed expressed a desire for a more automated

workflow for this process. The specific filling of metadata fields is

subject to individual discretfion, resulting in a high manual effort
for each new dataset. Additionally, there is a lack of automated
completeness and plausibility checks. From the perspective of the
portal operators, there is also a strong desire for improvements in
the confent quality of the provided datasets, as a significant por
tion of the data currently provided is of such low quality that it
cannot be published. In summary, it can be concluded that the
problems identified in the literature review regarding the data
publication process have been confirmed by the expert survey in

the field of mobility data.

Open Data portals. Thus, descriptions of datasets from portals
that use a CKAN or DKAN inferface can be obtained. The pro-
cess involves systematically querying JSON metadata provided
by these portals and converting it into DCATAP compliant meto-
data. To use this component, the URL of the relevant Open Data
portal must be specified, along with the type of inferface referring
to CKAN or DKAN APIs, respectively. This distinction is important
because dafa querying methods differ between these APls, and
the differences are accounted for in the software. With the crawl-
ing component DCAT-AP descriptions can be obtfained even if the
portal only provides mefadata descriptions in JSON format. For
our use case, we fested crawling on the DKAN-based Open Data
portal of the city of Mihlheim (Ruhr), which currently does not
provide a DCAT-AP interface”. Figure 4 illustrates the web inter-
face of the component and shows a successfully completed crawl-
ing process.

4.2 DATA HANDLING
Quality assurance of data collections is a central part of the
publication process. In response fo fransit agency representatives

4 MCLIENT

Based on the requirements as identified
by the literature review and the mobility
expert inferviews, a reference architec-
ture was created. It includes the essen-
fiol components of the profotype as
well as the infended interfaces to exter-

nal web services for [meta-]data quality
assurance  (CISS Quality Assurance
Center — CISS QuAC; [TB DCATAP
Validator] and metadata  enrichment
(DBpedia Spotlight]. Figure 3 illustrates
the schematic layout of the mCLENT

mCLIENT Engine

=

demonstrafor’s reference architecture.
The mCLENT demonstrator is part of
the dcat-suite® software library which
handles data management for DCAT

DCAT

datasefs. It also uses the Apache Vaa-

din framework for the web interface L

Web

GUI

Metadata
Crawling

(Meta-)Data
Handling

Deployment

.
]
J

implementation®.

To assess the system's operational
effectiveness, we performed functional
fests using the publication of GTFS
data as a representative use case. The
following  sections demonstrate  the
functionality of our system’s compo-

nents using sample datasets.

% hitps:/ / github.com/SmartDataAnalytics /deatsuite
4 hitps: //vaadin.com
> hitps://geo.muelheim-ruhr.de/open-data/13819
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Figure 3: mCLIENT architeciure
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Figure 4: mCLIENT crawling component

GTFS schedule data

DCAT descriptions for GTFS files .
Automatic DCAT
o ' generation

—{ e |—@ CISS TDI

CISS Quality
Assurance

GTFS file with DCAT
metadata and VocabDQV
quality report

Figure 5: mCLIENT data handling component (data quality & metadata generation)

highlighting the need for automated verification of public fransport
dafa, we integrated a quality assurance process for GTFS data
into the demonstrator.

We successfully tested the functionalities of the data handling
component on the GTFS dataset of the public fransport network of
Hamburg (HVV)° and utilized it to automatically generate DCAT
metadata. Figure 5 shows the generated metadata in the web
interface of the data handling component.

© hitps:/ /www.hw.de/de/fahrplaene /abruffahrplaninfos /datenabruf
7 https:/ / gffs~validator. mobilitydata.org/rules. himl

An infegration with the CISS QUAC ensures automatic quality
checking is performed across various validation metrics from the
Canonical GTFS Schedule Validator, which includes checks for
empty files, duplicate columns, and overlapping stop times, as
well as a geometric check for coordinate flips”. This is implemented
as a web service that provides machinereadable reports and
operates in a nonblocking manner. The process begins with
registering a validation process on the server and generating a

gis.Science 3/2024 |93
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process ID. The GTFS file is then uploaded fo the web service,
and the progress of the validation is monitored through queries.
Finally, the results can be refrieved in the form of a VocabDQV
RDF report®. The error report generated after validating the GTFS
data via the mCLENT helps data providers identify errors and
confributes to improving the quality of mobility data in the long
term. This, in fumn, enhances trust in the provided dafa collections.

In a subsequent step of the data handling workflow, the gen-
erated metadata can be enriched with additional keywords. For
this purpose, a portion of the metadata description [e. g., the fitle)
is extracted and sent fo the DBpedia Spotlight web service. The
web service identifies relevant keywords from the DBpedia knowl-
edge base, described in the form of Uniform Resource Identifiers
(URIs). The refurned keywords are subsequently added to the
DCAT description. If the automatic annotation results in incorrect
keywords, dafa providers can easily remove them from the DCAT
snippet.

In addition to metadata enrichment, a check for the synfactic
validity of the DCAT description can also be performed. For this
purpose, the web service of the ITB DCAT-AP.de Validator is used.
Figure 6 illustrates the appearance of such a validity check in the
mCLENT web inferface.

For the HVV schedule data, the validator checked the com-
pleteness and syntactic correctness of the data, and also provided
warnings and information regarding additional recommended or
optional metadata fields.

4.3 DEPLOYMENT
The deployment component is used for publishing data collections
on CKAN portals. Using the web interface of the mCLIENT

demonstrator, datasefs and their respective DCAT descriptions
can be automatically published to Open Data portals with the
push of a butfon. The data provider only needs the appropriate
administrative rights on the respective dafa portal, which are
granted by an APl key. After successfully uploading a DCAT file
along with the corresponding data collection, the publication pro-
cess is inifiated by clicking the "Deploy to CKAN" button. This
triggers the mCLENT fo transfer the data collection, including the
DCAT description, to the dafa portal. Figure 7 shows the web in-
terface of the deployment component and the result of a success-
ful publication of GTFS data from the public fransport network for
Central Germany (MDV) on a CKAN instance’. Currently, the
deployment process only works for CKAN instances. However,
infegration with data portals using the DKAN interface will be
possible with an extension of mCLIENT.

5 CONCLUSION AND OUTLOOK

Despite the potential benefits of Open Data, studies highlight sig-
nificant challenges related to dataset and metadata quality, often
leading to incomplete, outdated, or non-interoperable data being
published. Tools like CKAN and DKAN offer some support
through APls and command-line interfaces to facilitate data pub-
lishing, but integration and automation gaps remain. Enhanced
tool support for automated quality checks, metadata generation,
and seamless deployment is crucial for improving the Open Data
publishing workflow. Our qualitative survey among fransport asso-
ciations and Open Data porfal operators from Germany, con-
firmed several challenges in the data publication process iden-
fified in the literature. The experts emphasized the need for
automated workflows to improve quality and accessibility of open

| mCLIENT ]
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Figure 6: mCLIENT data handling component — metadata validation

8 hitps:/ /www.w3.org/ TR /vocab-dqv
? hitps:/ /www.govdata.de/daten /-/details /solHahrplandaten-mdv
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Figure 7: mCLIENT deployment component

datasefs. The mCLUENT demonstrator addresses these challenges
by effectively streamlining the data publication process. This auto-
mation not only improves data quality and trust but also signifi-
cantly reduces the manual effort required for mefadata generation
and validation. The functionality of the system’s components was
successfully tested using sample GTFS data.

However, it is important fo note that generating metadata,
especially for texrheavy fields like fitles or descriptions, sfill re-
quires active participation from the data provider. If the corre-
sponding texts are unclear or incomplete, these issues can propa-
gate into the automatic annofation, potentially resulting in errors.
To address this issue, data providers can use the mCLENT soft-
ware fo remove incorrectly annotated keywords from the metada-
ta description. A potential future measure to further enhance and
enrich fext-based metadata fields could involve integrating an AP
connection fo large language models for supporting automatic
fext generation. To further enhance the annotation process and the
inferoperability of metadata, infegrating additional web services

is conceivable. These services could facilitate annofation using
other knowledge graphs relevant to mobility data. For instance,
GeoNames could be leveraged to incorporate spatial URI anno-
fations into dataset descriptions. Additionally, the mCLENT
demonstrafor could be extended to support file types beyond
GTFS. For example, expanding its capabilities to include (real
time) fraffic data, such as those adhering to the DATEXI standard,
would be beneficial. Such data could greatly benefit from auto-
mated error detection and correction.

Although the demonstrator is specifically designed for mobility
data, our approach is versatile and can be readily adapted to
other file types and application domains, given its generally ap-
plicable workflow.
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