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1 Introduction

The present document is the User manual for the Register of Infrastructure (RINF) system. The Register of
Infrastructure (RINF) software application is a web-based application facilitating at European level the access
to the data of national registers of railway infrastructure. It has been developed on the basis of the
specifications presented during the RINF meetings.

This platform enables any person to use a Search Form to retrieve information regarding the static rail network
characteristics and capabilities of operational points and sections of lines, and to execute the Route
Compatibility Check (RCC) where the objective is to check if a certain railway vehicle can travel the route
between two operational points. Vehicle type information originated from the European Registry Authorized
Type of Vehicle (ERATV). A Map Explorer is also available that displays Sections of Line(s) and Operational
Point(s) over a map that can be zoomed to explore specific infrastructure elements.

The system also includes access to Data stories, which are a catalogue of SPARQL queries (together with their
correspondence in natural language) that can be useful for different purposes to make use of the ERA
Knowledge Graph (ERA KG). A SPARQL endpoint is capable of receiving and processing any query that is posed
against ERA KG. Additionally, there is a link to the documentation of the current ERA Ontology.

For RINF System users that have specific roles such as IMs, NREs and RUs, there is the Management tab that
in turn contains the Data Assets Management option to allow the user to load XML and RDF datasets and
integrate them to the ERA KG, and the Notifications Management option to enable the subscription to system
notifications when there are relevant updates to the data.

Section 2 of this User Manual contains the description of the RINF System Landing Page; Section 3 describes
the functionalities of the Search Form; Section 4 describes the features of the Route Compatibility Check
application; Section 5 describes the functionalities of the Map Explorer. Section 6 describes the use of the
predefined queries in the Data Stories and the definition of queries in the SPARQL Endpoint; Section 7
describes the Data Assets Management option; finally, section 8 describes the Notifications Management
option.

Following, we present the definitions, acronyms, and abbreviations used in this manual.

1.1 Definitions, acronyms, and abbreviations
e ERA: European Union Agency for Railways
e ERAKG: ERA Knowledge Graph
e RINF: Register of Infrastructure
e NRE: National Registry Entity, for setting up and maintenance of national register
e IM: Infrastructure Manager, in charge of directly submitting data to RINF application
e RU: Representative of a Railway Undertaking
e MS: Member State
e OPs: Operational Point(s)
e PDF: Portable Document Format
e Sols: Sections of Line(s)
e Ul: User Interface

version 2.0 —2025-09-17 5



1.2 User experience (system navigation and page composition)

The RINF system includes a web-based User interface and is accessible from any computer with an Internet
browser and network accessibility. The system functionality is presented in a series of web pages which follow
a standard template.

Each web page contains the following parts (see red outlines in Figure 1):

The Header contains the dropdown lists with the options that are available.
The Content section contains the actual content of the web page. The content of this section depends
on the selection made from the header.

3. The footer contains links to information on the system’s Terms of use, Privacy statement, and
Copyright notice. The link to the User manual enables the User to download the User manual directly
from the system.

Clicking on the ERA logo takes the User back to the Landing Page.

]
1. Header ® v [ v = v a

W

2. Content

3. Footer

Figure 1. RINF web page structure

In this document, names for User interface tabs, views, menu selections, buttons, and text entry areas are
highlighted like this.

6 version 2.0 —2025-09-17



p
-~
User ManualZ

2 Landing Page

The Landing Page can be seen in Figure 2.

|
72 eumopsan
7‘”‘,

Figure 2. RINF Landing Page

The User has the following options in the RINF system:
e Header section dropdown lists:
o Apps
=  Route Compatibility Check: Allows to check if a certain railway vehicle that belongs to
a vehicle type, can travel the route between two operational points.
= Map Explorer: Enables a view of the infrastructure elements on a map that can be
zoomed. SoLs and OPs may be clicked to explore their parameters.
= Search Form: Allows the User to search for the static rail network’s characteristics and
capabilities. Both OPs and SoLs may be searched.
= Datasets Explorer: Most recently published datasets from European IMs
For more tailored exploration, users can:
- Use the Search page to filter results by specific criteria
- Navigate the Map Explorer for spatial insights
- Run SPARQL queries directly against the Endpoint for advanced data interrogation
o Resources
= Data Stories: Allows to navigate to a group of queries that are aligned with Use cases
and their User stories.
=  Vocabulary: Allows to browse the documentation of the current ERA vocabulary.
= Endpoint: Allows the User to specify a SPARQL query to the ERA KG.

o Management
= Data Assets Management and Notification Management (only for registered users)
o (Users)
= Before signingin
e Signlin
e Reset Password

version 2.0 —2025-09-17 7



=  Once the user has signed in
e Choose user’s Role
e Sign Out
e Footer

o User manual: Allows you to download the User manual.
o Terms of use: Binding terms of use for any User of the system.
o Privacy statement: Description of ERA’s Data Protection policy.
o Copyright notice: Link to ERA’s Disclaimer and Copyright Notice.

2.1 Signin

When the User clicks Sign In in the Users dropdown list 5, a screen will appear with all of the User’s ERA
accounts allowing the User to add a new account. There are three roles that may have been assigned to a User:

1. IM - Infrastructure Manager: Allowed to manage datasets that are owned by the specific company or
organization.

2. RU - Railway Undertaker: Allowed to receive notifications when RINF parameters are updated.

3. NRE — National Representative: Acts as point of contact between the Agency and the infrastructure
managers in the view of assisting and coordinating the infrastructure managers. They can represent
infrastructure managers in their role of data providers to the RINF Application a User may have both
roles as IM and NRE.

Once the User has signed in, the role must be chosen as shown in Figure 3 (in the case of the figure, the User
has the three potential roles, but in other cases the User may have one or two roles). If the User has already
signed in before, the latest selected role will be chosen by default.

Select user role

@ select the user role you want to use in the RINF Apps.

u Q

IM - Infrastructure Manager Malta
sER_ .58
thicle ¢ NRE - National Registration Entity Malta :d fron

RU - Railway Undertaking Malta

Figure 3. Choosing the User’s role
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3 Search for RINF Data

To search for RINF Data, the User clicks on the Search Form link available on the header section. Then, the
Search form initial page is displayed. The User shall select one of the options in the Search object dropdown
list (see Figure 4):

Operational Point
Section Of Line

Search form

Search object |

Operational Point

Section Of Line

Figure 4: “Search RINF data” initial page

If no Member state is selected, then the search will be done for all member states. The User may directly
select the member states for which the search will be conducted (see Figure 5).

Search criteria

Generic criteria ~

Member state Austria, Be\giumo v _

Search Q

Type of operational
point (1.2.0.0.0.4)

Austria
Name of Operational Belgium
point (1.2.0.0.0.1)

Bulgaria

Unique OP ID Croatia
(1.2.0.0.0.2)

Czechia

Figure 5: Searching by Member State

3.1 Search form and criteria visualization

As soon as the User selects either OPs or SoLs from the Search object dropdown list, the search form is updated
according to the User’s selection. The search fields are divided into sections that group related parameters,
e.g., Track parameters, Tunnel parameters. The User can collapse or expand the sections of the search form

version 2.0 —2025-09-17 9



in order to save space on the page (see Figure 6). Even if a User selects to collapse a section, the values that
the User has already inserted in the searching fields of this section will be maintained.

Generic information

Running track
Generic information

Track URI

2

IM's code (1.2.1.0.0.1) Q
Identification of track @
(1.21.0.0.2)

Declarations of verification for track

Performance parameters

Line layout

Figure 6. Expanding and collapsing sections of the search form

For each search criteria, the User may click the icon on the right side of the parameter to display the search
criteria value. For example, in Figure 6, the Identification of track will be displayed in the results. The following
attributes are displayed by default:

Operational Point

Generic criteria: Name of Operational point (1.2.0.0.0.1), Unique OP ID (1.2.0.0.0.2), Type of
operational point (1.2.0.0.0.4), Geographical location of Operational Point (1.2.0.0.0.5).

Validity date: Validity start date, Validity end date

Section of Line
Generic criteria: Infrastructure manager's Code (1.1.0.0.0.1), National line ID (1.1.0.0.0.2).

Operational point at start of section of line: Name of start operational point (1.2.0.0.0.1),
Geographical location of start operational point (1.2.0.0.0.5).

Operational point at end of section of line: Name of end operational point (1.2.0.0.0.1), Geographical
location of operational point (1.2.0.0.0.5).

3.2 Search criteria types

There are the following types of search criteria:

3.2.1 Numeric
Numeric criteria that can be searched as exactly a value or between a range of values (see Figure 7). The
User may select either option by clicking on the corresponding right-hand button (the default is exactly).
For the exactly option, the User may type directly the value. If the User picks the between option, he can
fill in both the from and to fields to search all OPs/SoLs for which the corresponding field has a value that

10 version 2.0 —2025-09-17



falls within the specified range of values. The border values are included. In essence, the search is defined
as: Greater than or equal than the “from” value AND less than or equal than the “to” value.

Length (1.2.1.0.5.5) from 100 ) to 200 | @

v

Figure 7. Numeric criteria search by range of values

Additionally, the User can fill in only the from field, to search all OPs/SoLs for which the corresponding
field has a value greater than or equal than the specified from value, or only the to field to search all
OPs/SoLs for which the corresponding field has a value smaller than or equal with the specified to value.

3.2.2 Character string
Character string criteria that can be searched as a literal, i.e. as exactly a value that matches the string,
or as regex (regular expression), i.e. a sequence of characters that specifies a search pattern in a text.

Regular expressions used in the Search form follow the SPARQL 1.1 Query Language specification that in
turn indicates that the regex language is defined in XQuery 1.0 and XPath 2.0 Functions and Operators.

Part of the language to express regular expressions can be seen in the following table:

abc... Letters

123... Digits

\d Any Digit

\D Any Non-digit character

. Any Character

\. Period

[abc] Onlya, b,orc

[rabc] Not a, b, nor c

[a-Z] Charactersatoz

[0-9] Numbers 0 to 9

\w Any Alphanumeric character
\W Any Non-alphanumeric character
{m} m Repetitions

{m,n} m to n Repetitions

* Zero or more repetitions

+ One or more repetitions

? Optional character

\s Any Whitespace

\S Any Non-whitespace character
ALS Starts and ends

(...) Capture Group

(a(bc)) Capture Sub-group

(.*) Capture all

(abc| def) Matches abc or def

3.2.2.1 Examples of regular expressions
1. Asimple pattern that is used frequently is to search for a value that contains a certain character string.
In this example the User searches for all OPs where the name contains the character string “Amsterdam”

version 2.0 —2025-09-17 11
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(see Figure 8). In the search form, all regex are case insensitive, thus the search will match any

combination of uppercase and lowercase characters.

Name of
Operational point Amsterdam ]
(1.2.0.0.0.1)

©

Figure 8. Searching by a regex pattern: the OP’s name contains the character string Amsterdam.
Page 2 of the results of this search can be seen in Figure 9.

Search result

Table = Map
Operational Point £ Type of operational point & Unique OPID & Name of Operational point & graphical location of]
Nieuw Amsterdam small station NLMNA Nieuw Amsterdam | 52.7186, 6.
Amsterdam RAI | small station NLRAI Amsterdam RAI 52.3368, 4
Amsterdam Westhaven | shunting yard | NLAWHV Amsterdam Westhaven 52,4057, 4.
Total Rows: 13 10 /page ~ € 1 Goto

Export data  [B» View query  >_ Clear ¢

Figure 9. Excerpt of the result of the search by a regex pattern: the OP’s name contains the character string Amsterdam.

2. The User searches for a value that starts with a certain character string. In this example the User searches
for all OPs in the Netherlands where the Unique OP ID starts with “EU” (see Figure 10).

>

Generic information (1.2.0.0.0)

Member state Netherlands @) X 2

Unigue OP ID
(1.2.0.0.0.2)

Name of Operational @
point (1.2.0.0.0.7)
[

OP TAF TAP primary
code (1.2.0.0.0.3)

Figure 10. Searching by a regex pattern: the OP’s ID starts with the character string “EU".

The results of this search are shown in Figure 11.

Point &
Haanrade grens border point EU00006 Haanrade grens 50.8803, 6.08495 17/04/2023 31/12/2q
Venlo grens border point EU00005 Venlo grens 51.341, 619257 16/10/2023 31/12/2@;
Sas van Gent grens border point EU00094 Sas van Gent grens 51.2109, 3.79983 09/05/2023 31/12/2Q
Budel grens border point EU00091 Budel grens 51.2473, 5.5553 06/04/2023 3112/2¢
Maastricht grens border point EU00092 Maastricht grens 50.8801, 5.66688 06/04/2023 31/‘12/2C;

Figure 11. Excerpt of the result of the search by a regex pattern: OPs in the Netherlands where the Unique OP ID starts with the
string “EU”.
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3. The User searches for a value that can contain one of two possible character strings, i.e. use of the logical
OR (|) connector. In this example the User searches for all OPs in the Netherlands that contains either the
character string “Centrum” or the character string “Centraal” (see Figure 12).

Member state Netherlands o @

Name of Operational point Centraal|Centrum @
(1.2.0.0.0.1)
Unique OP ID (1.2.0.0.0.2) @

Figure 12. Searching by a regex pattern: the OP’s name contains either the character string “Centraal” or the character string
“Centrum”.

The results of this search can be seen in Figure 13.

Operational Point ¢ Type of operational point Jnique OP ID & Name of Operational point & sgraphical location of Operational F Validity start date ¢
Arnhem Centraal passenger terminal NLAH Arnhem Centraal 51.9847, 5.9015 26/06/2023
Almere Centrum station NLALM Almere Centrum 52.3751, 5.2181 06/04/2023

Amsterdam Centraal passenger terminal NLASD Amsterdam Centraal 52.3791, 4.9008 10/08/2023
Barneveld Centrum station NLBNC Barneveld Centrum 52.1399, 5.5903 06/04/2023
Ei‘\“:;’:u':f:;;':;‘ depot o workshop NLBRCUP Eiwg:;f:::(c\z;gji 51.898, 5.8018 06/10/2023
Den Haag Centraal passenger terminal NLGVC Den Haag Centraal 52.0809, 4.3245 06/04/2023

Figure 13. Excerpt of the result of the search by a regex pattern: OPs in the Netherlands where the name contains either the
character string “Centraal” or the character string “Centrum”.

4. The User searches for a value that contains certain classes of characters. In this example the User searches
for OPs in Spain where the name contains information on its kilometre point (see Figure 14).

Member state Spalnn =
Name of Operational point [

KM[0-9]IKM.[0-
PR | Koto-onik.[o-oi (@]
Unique OP ID (1.2.0.0.0.2) @

Figure 14. Searching by a regex pattern: the OP’s name contains numeric information on its Kilometer point.

The result of this search can be seen in Figure 15.

dperational Paint & Tye of operational paint 3 Unique OPID & ‘ point & Geographica on of Operational P
TABOADELA AG KM 4461 station ESAB248 TABOADELA AG.KM.446,1 42,2639, -781104
TABOADELA AG.KM.447,1 switch ESAB240 TABOADELA AG.KM.447,1 42.2661, -7.82262

EL REGUERON AG KM
EL REGUERON AG KM 5221 Jjunction ESA6133 22,1 N 37.9899, -105733
522,
MURGIA DEL GARMEN AG. MURCIA ARMEN AG.
' Junction ESABI36 i 37.9698, 110335
KM 5268 KM 5268
KM 141,417 junction ESCOM KM 141,417 371375, -4.29785
FUENGARRAL-AGUJA KM FUENCARRAL-AGUJA K
ENEARRALAGDS junction ESAT702 UENCARRAL-AGUIA KM 40512, -3.683
48 ) a5
MADENA - A 1 M J Y
BENALMADENA - AGUJA e EsaBaso BENALMADENA - AGUJA [
KM 19,0 KM 19,0
YELES AGUJA KM.3,397 Junction ESAG000 YELES AGUJA KM.32,397 40,1466, -3.7647

Figure 15. Excerpt of the result of the search by a regex pattern: OPs in Spain where the name contains information on its
Kilometer point.
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The user searches a pattern that matches any character. In this example the User searches for all OPs with
tracks that have at least one platform (see Figure 16). In this case the User checks that the platform Id
contains any character (the use of “.” in a regex matches any character). The results of this search can be
seenin Figure 17.

Note that if no pattern is specified, the search returns a large set of answers where many of the tracks do
not have any platform data (see Figure 18).

Platform parameters (1.2.1.0.6) ~
Platform edge URI e
Infrastructure manager (IM)'s
code (1.2.1.0.6.1) ®
Identification of platform @

(1.2.1.06.2)

Figure 16. Searching by a regex pattern: all Ops with tracks that have at least one platform.

Operational Point ¢ Type of operational point ¢ erational point & Track URI & Identification of track ¢ ¢

Wien Westbf (in Ws) station Wien Westbf (in Ws) 2b478540¢76820ec31cd762d4f5d¢ 1 istructure/platformsEdges/9b09571
Wien Westbf (in Ws) station Wien Westbf (in Ws) 3721028205692dd8275660a3969 1 istructure/platformsEdges/4283aa¢
Wien Westbf (in Ws) station Wien Westbf (in Ws) 2b478540c76820ec31cd762d4f5d¢ 1 istructure/platformsEdges/82690d1
Wien Westbf (in Ws) station Wien Westbf (in Ws) 188412316e6a82e6b3d424968a1bc 1 astructure/platformsEdges/519505
Wien Westbf (in Ws) station Wien Westbf (in Ws) 11950035b776331ac5c64cbee3da: 1 astructure/platformsEdges/abc98af
Wien Westbf (in Ws) station Wien Westbf (in Ws) 11950035b776331ac5c64c6ee3da: 1 itructure/platformsEdges/0e63007¢

Figure 17. Excerpt of the results of a search by a regex pattern: all OPs with tracks that have at least one platform.

3l point & Unigue OP ID 3 Name of Operational point &  sgraphical location of Operational P rack URI ¢ Identification of track & Platform edge URI &
ARROVILLA-LAS VEGA! PLA]
stop ES37611 SAPDJO S VEGAS 38.9135, -6.47799 track:ES37611_500040%2001 500040 01 icture/platiormsEdges/ES376TL50( | |
GARROVILLA-LAS VEGAS ( PLA|
stop ES37611 (APD) 38.9135, -6.47799 track-E$37611_500040%2001 500040 01 cture/platformsEdges/ES37611.60C | |
EL REGUERON AG KM PLA|
ESAG133 5291 37.9899, 105733 track:ESA6133_4645%2001 4845 01 ueture/platformsEdges/ESAGI33 A1 o |
EL REGUERON AG KM PLA]
ESAG133 5221 37.9899, 105733 track:ESA6133_4645%2001 4645 01 ucture/platformsEdges/ESABTIaA( | o
istop DEOLSFH Stendal Hochschule 52.6166, 11.8491 track:DEOLSFH_2_97355 297355
DEHLERW Lehrte West 52.3791, 9.95563 ick:DEHLERW_auf%20Anfrage 1518 auf Anfrage_ 151826
DEHLERW Lehrte West 52.3791, 9.95563 1ck:DEHLERW_auf%20Anfrage_ 1521 auf Anfrage 152180
DEAE O Hamburg-Eidelstedt (Eo) | 536084, 088162 DEAE%20%200_auf%20Anfrage_11 auf Anfrage 118550
DEHO U Osnabriick Hbf Pu 52.2715, 8.06573 DEHO%20%20U_auf%20Anfrage 15 auf Anfrage 152943
Exportdata B IEEUETEPEES Bruckbergerau 485207, 12.0137 \ck:DEOMBKU_auf%20Anfrage_962 auf Anfrage_96252
Total Rows: 289259 10/ page ~ 3 » Goto

Figure 18. Searching for all OPs, tracks and platforms. Tracks with no platforms are also displayed.

14
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3.2.3 Boolean

Boolean criteria, where the User may indicate if the search is for all the values that are True (see Figure

19) or all the ones that are False.

Existence of

platform
assistance for False Not defined

starting train
(1.2.1.0.6.6)

Figure 19. Boolean criteria search for those OPs where the parameter is True

In the specific case of Validity date, the User may specify values in Validity start date and Validity end date
or choose the boolean criteria for Currently valid infrastructure elements, i.e. an OP. Currently valid set to

True will search for all elements where the current date falls in the range of validity start and end dates.

Setting this criterion to False will allow the User to search for elements that either have expired or are

future plans. The Validity date criteria are shown in Figure 20.

Validity date

Validity start date Date as dd/mm

Validity end date Date as dd/mm/yyyy

o
©

Currently valid False

Figure 20. Validity date criteria

3.2.4 List of predefined values

List of predefined values search where the User may check one or more of the predefined values in a

dropdown list. He also may search the dropdown list by a character string and then check one or more of

the values that are returned (see Figure 21).

Category of

line | F1520, F1600 @)
(1.2.1.0.2.2)
F1 Q

Part of a
Railway freight F1
corridor
(1.2.1.0.2.3) F1520

F1600

P

Figure 21. Search on a predefined set of values for Category of line

3.2.5 Location

Location criteria where the User clicks on the Map option (see Figure 22). Once the map is displayed the

User may mark two locations (points) in the map that are the opposite corners of a bounding box that is

displayed (see Figure 23). Once the map is closed, the values of the two pairs of coordinates are shown in
the search form (lat0, long0) and (lat1, longl) as can be seen in Figure 24. The search will be executed for

locations that fall within the bounding box.

version 2.0 —2025-09-17
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OP location (1.2.0.0.0.5) Ing 0 Zlato 0 Ing1 et D o Map e

Figure 22. Search by OP location

Location selector

+
Koblenz .
)R
W\és!)dden o
s Frahkfurt
, K Darmsladlé
tuxembod'Fg‘rT"‘C" : E Wurl.buru
Lluxembourgy” : :
d (] 7 : .
~{ é Mdmlhe;m H Nuremberg
Saarbricken S
Metz (s
~A Karlsruhe Regensbu
/ Aalen
fen-t Slulsgar! % Ingolstadt
Nancy J . .
Strasbotrg
°| T“h’?("“" © Mapbox © OpenStreetMap Improve this map
Figure 23. Bounding box for the search by location
Sﬁ:‘;?ﬁ?gg‘égaum of Operational Ing0 81308760 |  lat0 49406051 .  Ing1 88921897 .  lat1 502032145 | i3 Map @

Figure 24. Coordinates of the bounding box for a search by location

3.2.6 Validity period
Validity period where the values of the validity start date and the validity end date may be introduced
directly in the format dd/mm/yyyy or by clicking on the calendar icon. Additionally, the User may choose
to search by Currently valid criteria, where the search for True will return those results where the current
date falls within their validity period (see Figure 25).

Validity date ~
validity start date Date as dd/mm/yyyy =) o
validity end date Date as dd/mm/yyyy =) e

Currently valid False Not defined J P

Figure 25. Searching the Currently valid elements

3.3 Search and results

To initiate the search process, the User may fill in any of the available search criteria and click on the Search
button. The summary of the search criteria (fields selected and filters applied) appears above the space used
for the search results (see Figure 26).
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Search summary

Fields selected

Name of operational point

(12000 QLT

Type of operatona oit

Geographical location of Operational Point

Validity date start

Validity date end

Filters applied

GEEEED oo ot coorsionaipoint > | Amctordan g

Figure 26. Search summary after selecting fields and specifying search criteria.

The User may also Clear all the search criteria values in the search form. Search results may be viewed as a
Table or on a Map (see Figure 27).

3.3.1

3.3.2

Table | Map

Operational Point & Type of operational point ¢ Unique OP ID ¢ Name of Operational point ¢ 1graf

tion of Operational P validity start date ¢

T D e NLAEG Amsterdam erasmusoroont (523781, 48373 | 06/04/2028
Figure 27. Search results can be displayed as a Table or on a Map.
Search summary

View search results as a Table

Once the Search button is clicked, the respective search results are displayed (by default) as a Table (see Figure

28).

Amsterdam Lelylaan small station NLASDL Amsterdam Lelylaan 52.3579, 4.834 06/04/2023
Amsterdam Muiderpoort Vstalmn | NLASDM Amsterdam Muiderpoort V 52.3587, 4.9331 06/04/2023
Amsterdam Zuid - .
msterdam Zui station 1 NLASDZO Amsterdam Zuid 52.3385, 4.8636 06/04/2023
overloopwissels overloopwissels
Amsterdam Riekerpold : y .
msterdam Riekerpolder junction | NLASRA Amsterdam Riekerpolder 52,3385, 48258 | 06/04/2023
aans| - aansl.
Amsterdam Sloterdijk | “station | NLASS Amsterdam Sloterdijk '52.3891, 4.8374 26/04/2023
Diiksgracht Kattenbr .
o g — switch NLDGOK Dijksgracht Kattenburg 52.3751, 48266 06/04/2023
overloopw. (Amsterdam) | overloopw. (Amsterdam) = @
10 / page
Gaasperdammerwsgaansl. | e | A — )
& g unction | NLGPDA Gaasperdammerweg aant 50 /page  5gg. 50034 | 06/04/2023
(Amsterdam} (Amsterdam)
........................... 100/ page
Total Rows: 13 10/ page ~ ‘ @ 2 » Goto

SLIGEECI N view query > Clear s

Figure 28. Excerpt of Page 1 of the Table of results on OPs where the name contains the character string “Amsterdam”

The search results are grouped into pages of 10 results. At the bottom of the list of results, the User may
choose to display more results per page, by clicking beside the 50 / page or the 100 / page in the dropdown

version 2.0 —2025-09-17 17
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list to change to 50 or 100 items per page. To go to a specific page, the User may click on the page number or
Go to a specific page at the bottom right-hand side of the list of results (see Figure 28).

The results can be sorted in ascending or descending order by clicking on any of the available columns of the

search results list (Figure 29).

3.3.2.1

Type of operational point 4 Unique OPID & Name of Operational point £ graphical locatio onal P ‘alidity start date ¢
NLAEG Amsterdam erasmusgracht 52.3781, 4.8373 06/04/2023
Amsterdam Riekerpol i A
Amsterdam Riekerpolder | netion NLASRA Amsterdam Riekerpolder 52,3385, 4.8258 | 06/04/2023
aans| i aans
Gaaspe! weg aansl. | a weg aansl. 1
aasperdammerweg aan i NLGPDA Gaasperdammerweg aansl, 52.3299, 5.0034 | 06/04/2023
(Amsterdam) | (Amsterdam) J
Amsterdam Centraal | passenger terminal NLASD Amsterdam Centraal 52 .:J—Q\ 45‘3':8 10/08/2023
Amsterdam Lelylaan small station NLASDL Amsterdam Lelylaan EEaE?Q 48:L 06/04/2023

Figure 29. Sorting the results in ascending order by Type of operational point.

View search result details

In order to view the details of a search result, the User clicks on the “Label” link of the desired search result
(see first column of Figure 29), Then a new window is displayed containing all the attributes and values for

this element (see Figure 30).

= e 3% App B2 Resource >
i
Resource: http:/fdata.europa.eu/949ffunctionalinfrastructurefoperationalPoints/ee3860d69231df8cBc7c032¢96845ddaf3576ead Search Q a =+

Resource: Amsterdam erasmusgracht
Type: Operational Point

Properties

Name of operational point 1.2.0.0.0.1

Amsterdam erasmusgracht

Unique OP ID 1.2.0.0.0.2

NLAEG

OP primary location code 1.2.0.0.0.3

Figure 30. Detail of the Amsterdam erasmussgracht OP: Attributes and their Values

He may further click on some the values that are hyperlinks and obtain information on those elements (see
Figure 31).

18
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iy
HeRRatars

Resource: http:f/data.europa.eu/949/functionalinfrastructure/sectionsOfLine/b87a133b1a6af707{fb483eb61799f98301f43ed Search Q ﬂ =

Resource: Singelgracht aansl.-Amsterdam erasmusgracht 3ET)
Type: Section Of Line

Properties

Infrastructure manager (IM)'s code 1.1.0.0.0.1

0084

National line identification 1.1.0.0.0.2

Sgra-Asra
Operational point at start of section of line 1.1.0.0.0.3

Figure 31. Information on the Sol Singelgracht aansl.-Amsterdam erasmusgracht where the Amsterdam erasmusgracht is the OP
at the end of the Sol

The User may also click on any of the attribute names, obtaining detailed information on the attribute itself
which is part of the ERA ontology (see Figure 32).

22 snerem 3 Apps v B Resource 2
7 ey
FOR RAILWAYS
Resource:  http://data.europa.eu/949/opTypeGaugeChangeover Seach @ @ &

Resource: Type of track gauge changeover facility / Type of track gauge changeover facility
Type: DatatypeProperty

Properties

Date Created

11/8/2021 (aprox: 3 years ago) xsd:date

Date Modified

11/8/2021 (aprox: 3yearsago)  xsd:date

http://www.w3.0rg/2003/06/sw-vocab-status/ns#term_status

Figure 32. Information on the attribute Type of track gauge changeover facility

In the search results table, when the User clicks on labels for values that belong to a predefined list
(taxonomies), another window with the details on the taxonomy concept will be displayed (see Figure 33).
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| Resource:  http://data.europa.eu/949/concepts/op-typesfrinf/20| seach Q @

Resource: small station / small station
Type: Concept

Properties

definition

Multifunctional Operational Point not so big and not so important like station (lang: en)

isin scheme

Operational Point Types / Operational Point Types

note

Figure 33. Detail of the concept small station that belongs to the taxonomy of Operational Point Types

3.3.3 View search results on a map

The User may view the search results on the map by selecting the Map tab. In order to navigate to a specific
area of the map, the User can use the mouse for zooming or use the zoom in / zoom out buttons on the top
right of the map.

Zooming in may be necessary to see all of the results, especially in cases that they are located nearby (see
Figure 34).

Feature information

map feature with the

e cursor to show related
erties.

Alkmaar

Lelystad Zwolle

Ll
g Anfstévam Almere

Figure 34. The map of results of a search on OPs that contain the character string “Amsterdam”

When doing a mouseover on an OP (blue dot) it is highlighted in pink and query result properties related to
the OP will be displayed on the left of the map (see Figure 35 ).

Type of operational point

Unique OP ID .

NLASB

Name of Operational point

Amsterdam Bijimer A .! 1

Geographical location of
Operational Point

Figure 35. Query result properties of an OP.
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Similarly, SOLs Search results are displayed on a map as black lines. When doing a mouse over, the SOL is
highlighted in blue and delimited by its start and end OPs and its query result properties are displayed on the

left of the map (see Figure 36).

Feature information

Showing data from 1 result
rows

Section Of Line

Infrastructure
Manager's Code

0088

National line ID

0350

Figure 36. Query result properties of a SolL.

3.4 View query
The User may view the query that represents the search criteria that has been specified by clicking View

query >_. The SPARQL query will be displayed (see Figure 37).

| SHUMEN-SMYADOVO | 0052 26 SHUMEN 43.2714, 26,9435 SMYADOVO 43.0762, 27.0294

SPARQL query

This is the SPARQL guery used to retrieve the data based on the search criteria.

<http://data.europa.eu/949/graph/rinf>

{
a <http://data.europa.eu/949/Section0fLine>.
<http://data.europa.eu/949/inCountry>

c <http://data.europa.eu/949/imCode> 71

Figure 37. SPARQL query that corresponds to the search of OPs that contain the character string "Amsterdam".

3.5 Export search results
For the search that has been illustrated in Figure 9 , the User can click the Export data button on the results
(Figure 28) The user can choose to export data as Tabular data, as Linked data or as Linked data full dump.
Tabular data may be Excel XLSX or JSON whereas Linked data and Linked data full dump can be RDF/XML, N-
Triples or JSON-LD RDF encoding formats (see Figure 38).
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Export search results

Select

Tabular data
Excel XLSX

JSON

Linked data
RDF/XML
N-Triples

JSON-LD

Export search results

Select

Tabular data

Linked data

Linked data full dump
RDF/XML
N-Triples

JSON-LD

Figure 38. Options for exporting Search results.

If the _ option is chosen, only the columns that are viewed in the results table will be exported. The
_ option exports all the properties of the OPs or SolLs that appear in the result.

For example, when the User chooses the - option, the results are exported as an Excel spreadsheet
where each column corresponds to a column in the results table (see Figure 39).

‘ 17 :l o K

A B c D E F G
1 Point Ty Unique OP ID N: Validity end date
2 Amsterdam erasmusgracht Junction NLAEG Amsterdam erasmusgracht 52.3781,4.8373 06/04/2023 131/12/2023
3 Amsterdam Riekerpolder aansl. junction NLASRA Amsterdam Riekerpolder aansl. 152.3385,4.8258 06/04/2023 31/1272023
4 Gaasperdammerweg aansl. (Amsterdam) Junction NLGPDA Gaasperdammerweg aansl. (Amsterdam) 52.3299,5.0034 06/04/2023 131/12/2023
5 Amsterdam Centraal passenger terminal NLASD Amsterdam Centraal 52.3791, 4.9008 1311212023
6 Amsterdam Lelylaan small station NLASDL Amsterdam Lelylaan 52.3579,4.834 06/04/2023 31/12/2023
7 Nieuw Amsterdam small station NLNA Nieuw Amsterdam 52.7186, 6.8487 06/04/2023 131/12/2023
8 NLRAI Amsterdam RAI 52.3368, 4.8907 06/04/2023 31/12/2023
9 switch - NLDGOK 52.3751,4.9256 06/04/2023 131/12/2023
10 Amsterdam Westhaven shuntingyard NLAWHV Amsterdam Westhaven 52.4057,4.8365 26/04/2023 31/12/2023
11 Amsterdam Bijimer  station NLASB Amsterdam 8ijlmer 52.3114,4.948 03/07/2023 131/12/2023
12 Amsterdam Muiderpoort station NLASDM Amsterdam Muiderpoort 52.3597,4.9331 06/04/2023 31/12/2023
13 Amsterdam Zuid overloopwissels station NLASDZO Amsterdam Zuid overloopwissels 52.3385,4.8636 06/04/2023 31/12/2023
14 Amsterdam Sloterdijk station NLASS. Amsterdam Sloterdijk 52.3891,4.8374 26/04/2023 131/12/2023
15

Figure 39. Search results in _ format.

If the User chooses -, the results are presented in this format where the file includes the heading and the
data as shown in Figure 40.
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1

2 "head": [

3 {

4 "key": "era:OperationalPoint",

5 "label": "Operational Point",

6 "uri": "http://data.europa.eu/949/0OperationalPoint"
7 3

8 {

9 "key": "era:OperationalPoint>era:opType",

10 "label": "Type of operational point",

11 "rinf_index": "1.2.0.0.0.4",

12 "uri": "http://data.europa.eu/949/opType"

13 },

14 {

15 "key": "era:OperationalPoint>era:uopid",

16 "label": "Unique OP ID",

17 "rinf_index": "1.2.90.0.0.2",

18 "uri": "http://data.europa.eu/949/uopid"

19 },
20 {
21 "key": "era:OperationalPoint>era:opName",

22 "label": '"Name of operational point",

23 "rinf_index": "1.2.0.0.0.1",

24 "uri": "http://data.europa.eu/949/opName"

25 },

26 {

27 "key": "era:OperationalPoint>wgs:location",

28 "label": "Geographical location of Operational Point",
29 Yranf dndex¥s M17270:0.0,8";

30 "uri": "http://www.w3.0rg/2003/01/geo/wgs84_pos#location"
31 },

32 1

33 "key": "era:OperationalPoint>era:validityStartDate",
34 "label": "vValidity start date",

35 "uri": "http://data.europa.eu/949/validityStartDate"
36 },

37 {

38 "key": "era:OperationalPoint>era:validityEndDate",
39 "label": "validity end date",
40 "uri": "http://data.europa.eu/949/validityEndDate"
41 3}

42 1,

43 "data": [

Figure 40. Excerpt of the Export results in Plain JSON format.

Similarly, if the User chooses Linked data full dump, and then the N-Triples option, the results are presented
in this format as shown in Figure 41.

1

10

11

12

13

14

15

16

<http://data.europa.eu/949/functionalInfrastructure/tracks/b15cbac87b0d48887c009553feec532f40449a67>
<http://data.europa.eu/949/canonicalURI> <http://data.europa.eu/949/functionalInfrastructure/tracks/BELRB_Libramont%20-
%20CDS%20224%20-%20Section%204302> .
<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/d3c29cc19b3a17bb827387a0c926c656908711el1>
<http://data.europa.eu/949/notYetAvailable> <http://data.europa.eu/949/platformHeight> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/b571c66c507921ac2cdeda9970fal99a51e2a2dc>
<http://data.europa.eu/949/tenClassification> <http://data.europa.eu/949/concepts/ten-classifications/rinf/40> .
<http://data.europa.eu/949/functionalInfrastructure/platfor dges/62b9db5eb d 265830d2cdb036d57100e054>
<http://www.w3.0rg/2000/01/rdf-schema#label> "Libramont - Voie V - Section 4295, Libramont - Quai V / VI L 4295"
<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/7eb53d9877df4f4b21adb708c10d320784941115>
<http://www.opengis.net/ont/geosparql#hasGeometry> <http://data.europa.eu/949/locations/%2B5.4524560/49.8542330> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/07e63ca3bafcfd27447293e0e7139blee4056085>
<http://data.europa.eu/949/hashSource> "BELRB/10/2020-06-14_2078-12-31/L165(1) Libramont - SAS 055 - Section 20247/2018-09-
30_2078-12-31" .

<http://data.europa.eu/949/functionalInfrastructure/platfor d /62b9db5eb d a65830d2cdb036d57100e054>
<http://data.europa.eu/949/notYetAvailable> <http://data.europa.eu/949/assistanceStartingTrain> .
<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/653f7ead71a60ef587315c199cefa2dffdfc9799>
<http://data.europa.eu/949/notYetAvailable> <http://data.europa.eu/949/platformHeight> .
<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/62b9db5eb049dc08a65830d2cdb036d57100e054>
<http://data.europa.eu/949/notYetAvailablg> <http://data.europa.eu/949/areaBoardingAid> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/67897ba803536a4c48f68641082abad1c6405782>
<http://data.europa.eu/949/tenClassification> <http://data.europa.eu/949/concepts/ten-classifications/rinf/40> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/a06f33cf694b2498e5c4c9d7bb0099041327582d>
<http://data.europa.eu/949/notYetAvailable> <http://data.europa.eu/949/verificationINF> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/41c4e0485b0722ceb234401352621e0e0f69bf17>
<http://data.europa.eu/949/notYetAvailable> <http://data.europa.eu/949/lineCategory> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/41c4e0485b0722ceb234401352621e0e0f69bf17>
<http://data.europa.eu/949/validityEndDate> "2078-12-31"AA<http://www.w3.0rg/2001/XMLSchema#date>
<http://data.europa.eu/949/functionalInfrastructure/tracks/619c3162cd1fc394d48b712f20f493cebadaf72d>
<http://data.europa.eu/949/canonicalURI> <http://data.europa.eu/949/functionalInfrastructure/tracks/BELRB_Libramont%20-
%20V01e%20207%20-%20Section%204297> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/1a506943888c2039d0c79c083371b0c1195cfba6>
<http://data.europa.eu/949/validityStartDate>  "2013-06-19"AA<http://www.w3.org/2001/XMLSchema#date> .
<http://data.europa.eu/949/functionalInfrastructure/tracks/07e63ca3bafcfd27447293e0e7139blee4056085>
<http://www.w3.0rg/2000/01/rdf-schema#label> "L165(1) Libramont - SAS 055 - Section 20247"

Figure 41. Excerpt of the Export results (Linked data full dump) in N-Triples format.
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4 Route Compatibility Check

When the User selects the option Route Compatibility Check (RCC) in the page header, the RCC check
application is triggered where the objective is to check if a certain railway vehicle (read as a locomotive unit,
passenger car, wagon, etc.) of an authorized Vehicle type, can travel the route From: one OP To: another OP.

Each route is composed of Sols (tracks) with different technical parameters. Each track is between two
operations points.

The initial window is structured in three areas: (1) Header, (2) Input area for the From: and To: OPs and for

the Vehicle type, (3) Area for RCC results, and (4) Map area where the route that is being checked is shown
with OPs and Sols (see Figure 42).

= 1. Header

ANAY

Route Compatibility Check

2. Input

4. Map

3. Results

Figure 42. RCC application page structure

The User may see the result of the route that is calculated between two OPs. The From: OP and the To: OP are
introduced (with the autocompletion feature), and the OPs and SoLs can be seen in the map, and also in the

“Results” part of the window. Note that no information is given on compatibility as no Vehicle Type has been
introduced (see Figure 43 ).

Route Compatibility Check [: N .

From: [DEU] Strukkamp - DEOASTK 2 -
9
teoy

- ,

To: [AUT] Igimihle - ATNef H2

¥

o

L4

¥

Vehicle type [
Netherlands ¢~

»

$
3 Germany a

o Strukkamp s . ™
g @

. Belgium :
¥ Track: single-track 3
1 o

i ' Luxémbourg ‘ G

y Track length: 7.3km ®
' 9
. ?

.-
e GroBenbrode .L‘o.q
9, "
Track: single-track FranCC‘

ise Austria
Track length: 6.1km § 2 Liechtenstein

Switzerland

Figure 43. A route between two OPs

24 version 2.0 —2025-09-17



EUROPEAN

Z
User Manual~ ...

When the User clicks on any OP in the results, details of the OP are presented using the same interface as in

the search application. Similarly, details of a track between two OPs are displayed when the User clicks on the
track label in the results.

When the User introduces the Vehicle type, the RCC results are displayed. A summary is given for the set of
parameter compatibility checks (see Figure 44). The Vehicle type name may be clicked, and the vehicle type
details will be displayed in another window (see Figure 45).

Route Compatibility Check [ ) W
Kie

From: [DEU] Strukkamp - DEQASTK

+  Add via point

To: [AUT] Igimilhle - ATNef H2

o
o
ooy

Hanover

Vehicle type: ETR245 - 13-024-0001-3-001

-
e T loane®
@

o Strukkamp Germany

Track: single-track

Dresden

UstinadLal

Track length: 7.3 km

AP Q-0

Vehicle: ETR245 - 13-024-0001-3-001 inkfurt

Nuremberg
Surmmary: [ Compatible: s] [ Need manual check: 1 ] [ Not compatible: 5 ] [ Unknown: 20 }

,0-0-9-0 9

Details Munich g *

View all parameters ~r?‘ns€en" yansbruck

Figure 44. RCC check summary

~ 5
ZE: e e

Resource: https//data.europa.eu/949/vehicleTypes/13-024-0001-3-001 Search Q. @

Resource: ETR245

Type: Vehicle Type
Properties

Temperature range (maximum) 1.1.1.1.2.6

45 xsdiinteger

Temperature range (minimum) 11.1.1.2.6

-25 xsdinteger

Minimum wheel diameter for fixed obtuse crossings 1.1.11.5.2

Figure 45. Detailed information on a vehicle type

When the User clicks Details, the values for each parameter are displayed. The summary gives the number of
parameters that are Compatible, the number of Not compatible parameters, the number of parameters that

version 2.0 —2025-09-17 25



EUROPEAN

-~ &k...User Manual

N\

additionally Need manual check by the User, and the number of parameters where their values are Unknown
and could not be checked (see Figure 46).

The following colour code indicates the parameter compatibility:

e Green: The parameter values are compatible
e Red: The parameter values are incompatible
e Gray: There is not enough data for the compatibility check

The first column is the name of the parameter used in the check (Check name), the second column contains

the values of the parameter for the Track, and the third column contains the values of the parameter for
the Vehicle type.

Route Compatibility Check (: ] i
Ki

\

Figure 46. Details of parameter compatibility results: Gauging Profile parameter values are not compatible whereas there are
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Another example of the compatibility results is given in Figure 47.

Route Compatibility Check [}

From: [DEU] Strukkamp - DEOASTK

?
toy
¢
+ Add via point .~.
*
. «
To: [AUT] Igimiihle - ATNef H2 Py r
“
—— . ¢
Vehicle type: ETR245 - 13-024-0001-3-001 9
»
b
é
R Germany <
Rail inclination 1/40 No data -.’
F
*
)
9
&
Wheel set gauge 435 1435mm »
]
Ll
*a
..
"
iy . .
Minimum ,n service wheel 330 700
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S IEPRO

Austrii

Figure 47. Details of parameter compatibility results: Wheel set gauge and Minimum in service wheel diameter parameter values
are compatible whereas there is not enough data to check the compatibility of the Rail inclination
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When the parameter values belong to a predefined set (taxonomy) they can be clicked, and details will be
given on the value (see Figure 48).

% euRgrERn 3% Apps v & Resources v S -

Resource: b ‘data.europa.eu! i K 1435mm Search Q ﬂ [cd

Resource: 1435mm [ 1435mm

Type: Concept
Properties

has exact match

1435

is in scheme

Nominal Track Gauges / Nominal Track Gauges

note

Figure 48. Details on the value 1435mm of parameter Wheel set gauge for the Vehicle type. This value matches exactly
(skos:exactMatch) to the track’s value, 1435. Thus, the values are compatible as can be seen in Figure 47

For each track, when the User clicks on View all parameters, a modal window is shown with the list of all
parameters and their values (see Figure 49).

Detailed parameters for track and vehicle

Ontology property Values for track Values for vehicle

Additional information on network
characteristics

Automatic dropping device required -

Axle bearing condition monitoring - Detectable by line side

Boarding aids - none

Category of line

Catenary max rated current

http://data.europa.euf949/functionallnfrastruc

Contact li 1
ontact line system track_DEOASTK.

Design mass in working order - 155790

Design mass under exceptional payload - 190765

Figure 49. Detailed parameter values for track and vehicle
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5 Map Explorer

When the User clicks on Map Explorer under the Apps menu, a map will be displayed with all the elements of
OPs and SolLs in the RINF infrastructure (see Figure 52 ). The User has options for the Infrastructure and Base
map, and a Map area can also be selected.

Options for Infrastructure can be seen in Figure 50.

EUROPEAN

N\

FOR RAILWAYS

[ Infrastructure v J [ Base map v J {El Select area }

View all
- Operational Points

Iceland
Sections of Line

Figure 50. OPs or Sols can be viewed on the map

Options for Base map can be seen in Figure 51. The Light map is the default. A Dark map, Streets, Satellite and
Navigation views may be chosen.

{ Infrastructure v ] { Base map v } [El Select area

i .
Light

- Dark
Streets
Satelite

Navigation

Figure 51. Options for Base map

In this example, only data from Switzerland has been loaded to the System.

United
Kingdom Belarus
Poland
Germany
hi .
Gzechla Ukraine
France“ Austria
Croatia Romania
Serbia
Italy Bulgaria
Spain
Portugal
Greece Turkey

Figure 52. Excerpt of the map of Europe with data from Switzerland.
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When this map is zoomed in, the OPs (dots) and SolLs (lines) can be distinguished. A mouse over gives the User

the label of the element (see Figure 53).

Meiringen Alpbach d

Figure 53. Zoomed in map where an operational point's name is displayed.

When the User clicks on this element, a dialog box is displayed where the User may choose among several OPs
that are close to the OP that was selected (see Figure 54).

m
tume
wag
or! Railway element details

N\

<

P2
Feature: Selec

i
'&1‘ 10

Operational Points

N

Meiringen Alpbach

A

Meiringen Ost

L
_—
-

Meiringen

Meiringen West

4 , ; — :

Figure 54. The User may search for an OP or choose among those that are close to the one selected on the map.

.

When an OP is selected, its generic properties are displayed (see Figure 55).

EuRC
peid
foni  Railway element details

AN

AN | r
Feature: Meiringen Ost

Operational Point: [ TLer

Name of operational point

| Meiringen Ost

Unigue OP ID

CH15416

OP primary location code

CH15416

Figure 55. Generic properties of the OP “Meiringen Ost”.
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The User may also click on a SolL and its generic properties will be displayed (see Figure 56).

Railway element details

STl a WO MRIEW  Aareschiucht West-Aareschlucht Ost MIB
National railway line: as property: National line identification

Nature of Section of Line

Regular SoL

Hash source

474_CH30760_CH30801/2009-01-01_None

Figure 56. Generic properties of the SoL "Aareschlucht West-Aareschlucht Ost MIB".
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6 Data stories and SPARQL endpoint

6.1 Data stories

Data stories are a catalogue of natural language queries and their corresponding SPARQL queries. They
represent the User stories that have been defined for each of the RINF System’s Use cases.

When this option is chosen, a window is presented with the queries grouped in the following categories. These
categories can be expanded or collapsed by clicking on their title.

e Queries used to retrieve total number of RINF elements per member state and their total length

e Queries for specific core parameters
These queries apply to a specific core parameter (load capability) for all tracks of a member state or
for all tracks of a specific member state. Note that these queries can be replicated for other core
parameters and other member states.

e Query focused on the presence of different types of parameters
This query determines which core parameters are applicable to which types of ontology elements
according to the current KG.
Taking into account the result of this query, the following queries retrieve the values of the applicable
parameters to each type of RINF element, across all member states or for a specific member state.
Note that these queries can be replicated for other member states.

o Queries for Tracks

Queries for Sections of Lines

Queries for Tunnels

Queries for Sidings

Queries for Operational Points

Queries for Platforms

O O O O O O

Queries for Contact Line Systems
o Queries for Train Detection Systems
e Queries that have been collected from ERA stakeholders
e Queries related to the TEN-T data space
Most of these queries are restricted to the Sol (and its related tracks) that starts in a specific OP and
ends in another specific OP. These queries can be replicated for other SolLs by changing the names of
the start and end OPs.

All of the queries have been grouped together in SPARQL notebooks providing a unified view of specific
requirements: (1) parameter completeness, (2) other queries collected from ERA stakeholders, and (3) TEN-T
data space.

Each query has a Description in natural language and a button View query (see Figure 57).
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Data Stories
Here's a catalogue of SPARQL queries (together with their cor in natural that can be useful for different purposes. Queries will be provided as independent files inside this folder, to
facilitate their mail and the ion of to them from other parts of the ERA ecosystem (e.g., ontology documentation, demo sites, etc.), especially in case of ontology changes. And
some of these queries will also be grouped together in SPARQL for i X iding a unified view of a specific need (e.g., parameter completeness reports per member state).
Queries used to retrieve total number of elements and their length -

Description

Provide the number of operational points loaded in the Knowledge Graph, grouped by member state.

Provide the number of sections of line loaded in the Knowledge Graph, grouped by member state.

Provide the total length of lines loaded in the Knowledge Graph, grouped by member state.

Provide the total length of lines (grouped by member state and type of line - currently section of line or tunnel).

Provide the total length of lines (understood as sections of line) loaded in the Knowledge Graph, grouped by member state.

Figure 57. The Data stories query interface

For each query, when the user clicks the View query button, a window is shown with the SPARQL query and
two buttons: Save query and Execute query (see Figure 58).

SPARQL query
Provide the number of operational points loaded in the Knowledge Graph, grouped by member state.

PREFIX era: <http://data.europa.eu/949/>
PREFIX dc: <http://purl.org/dc/elements/1.1/>

SELECT DISTINCT ?id ?inCountry ?2count
WHERE{
GRAPH <http://data.europa.eu/949/graph/rinf> {
{SELECT DISTINCT ?inCountry (COUNT(DISTINCT ?0P) AS 2?count)
FROM <http://data.europa.eu/949/graph/rinf>
WHERE {
?0P a era:OperationalPoint.
?0P era:inCountry ?inCountry.
1}
SERVICE <http://publications.europa.eu/webapi/rdf/sparql>{
?inCountry dc:identifier 2id

}

Z

Save query B Execute query P

Figure 58. Data stories. Saving or executing a query

Save query downloads the query in SPARQL format (query.sparql). When the User clicks Execute query, the
query is executed in the SPARQL endpoint, results are shown in Table format, and query results can be
downloaded as a . csv file by clicking the button & (see Figure 59).

32 version 2.0 —2025-09-17



EUROPEAN

Z
User Manual~ ...

PREFIX era: <http://data.europa.eu/949/>

PREFIX dc: <http://purl.org/dc/elements/1.1/> < ’

SELECT DISTINCT ?id ?inCountry ?count

WHERE{

GRAPH <http://data.europa.eu/949/graph/rinf> {

{SELECT DISTINCT ?inCountry (COUNT(DISTINCT ?0P) AS ?count)

WHERE {
?0P a era
?0P era:inCountry ?inCountry.

perationalPoint.

H

SERVICE <http://publications.europa.eu/webapi/rdf/sparql>{
?inCountry dc:identifier ?7id

b

b

b

B3 Table = Response 27 results in 0.333 seconds Simple view(] Ellipsel@ |Filter query results F3 9

id inCountry count
5ga
142730 <NHB:fuennw3.0ra/ 2001/ KMLShematintegers

g3 <hiis rg/2001/XMLSchemadintager>

TR
=]
=
=

© ® N o o
<

Figure 59. Execution of a Data story query in the SPARQL endpoint

6.2 SPARQL endpoint

SPARQL is a query language for RDF data, which is used to represent information in the form of subject-
predicate-object triples. SPARQL allows you to search for and retrieve specific information from RDF datasets.

A SPARQL query consists of several components: prefixes, variables, and triple patterns.
Prefixes

Prefixes are used to define namespaces for the predicates used in the query. They can be declared at the
beginning of the query using the PREFIX keyword, followed by the prefix and its corresponding namespace
URI. For example:

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX era: <http://data.europa.eu/949/>

This declares two prefixes, foaf: and era:, which correspond to the FOAF and ERA namespaces, respectively.
Variables

Variables are used to specify which pieces of data you want to retrieve from the dataset. They are denoted by
a question mark (?) followed by a variable name, such as 2opName or ?uopid.

Triple patterns

Triple patterns are used to specify the conditions that must be met for the query to return results. They consist
of a subject, predicate, and object, separated by spaces and enclosed in angle brackets. For example:

<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/ATAa>
era:uopid ?uopid

This  triple  pattern specifies that the subject is the resource with the URI
http://data.europa.eu/949/functionalInfrastructure/operationalPoints/ATAa, the predicate is
era:uopid, and the object is a variable 2uopid.

version 2.0 —2025-09-17 33



Example query

Here's an example SPARQL query that retrieves the uopid (operational point unique identifier) and name of
all the operational points in an RDF dataset:

PREFIX era: <http://data.europa.eu/949/>
SELECT ?uopid ?opName
WHERE {
?0p a era:OperationalPoint;
era:uopid ?uopid;
era:opName ?opName.

}

This query declares a prefix for the ERA namespace and specifies that we want to retrieve the values of the
variable 2uopid and 2opName for all resources that are instances of the era:0OperationalPoint class.

The WHERE clause specifies the conditions that must be met for the query to return results. In this case, the
User is looking for resources that have the type era:operationalPoint and a value for the era:uopid and
era:opName property.

Named graphs for resources in the triple store

All the resources published in the triple store MUST be stored in their corresponding named graph, so as to
facilitate their management.

The named graph for each type of resources is as follows:
e ERAontology: nttp://data.europa.eu/949/graph/ontology
e SKOS concept schemes: http://data.europa.eu/949/graph/skos
e Data transformed from RINF XML files: http://data.europa.eu/949/graph/rinf
e Data transformed from the ERATV database: http://data.europa.eu/949/graph/eratv
e Data about infrastructure managers: nttp://data.europa.eu/949/graph/im
Using Graphs

In SPARQL, graphs can be used to organize and segment RDF data into named sets of triples that can be queried
independently. Graphs are identified by URIs and can be queried using the GRAPH keyword in a SPARQL query.

To use graphs in SPARQL, follow these steps:
1. Define the namespace prefixes that you will be using in the query using the PREFIX keyword.
2. Usethe seLECT keyword to specify the variables that you want to retrieve in the query.

3. Usethe graru keyword to specify the named graph that you want to query. You can specify the graph
either in the FroM clause, the FrRom NaMED clause, or directly in the wHERE clause using the GraprH
keyword.

4. Use the wHERE clause to specify the conditions that must be met for the query to return results.
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Here's an example SPARQL query that uses a named graph to retrieve era:0OperationalPoint triples with
their era: opName property values:

PREFIX era: <http://data.europa.eu/949/>

SELECT ?opName
WHERE {
GRAPH <http://data.europa.eu/949/graph/rinf> {
?0p a era:OperationalPoint;
era:opName ?opName.

In this example, we define a namespace prefix using the prREFIx keyword: era: for the ERA vocabulary
namespace.

The seELECT keyword is used to specify the 2opName variable that we want to retrieve in the query.

The wHERE clause is used to specify the conditions that must be met for the query to return results. In this case,
we are looking for resources that have the type era:operationalPoint and an era:opName property in the
named graph with the URl http://data.europa.eu/949/graph/rinf.

Note that the GraprH keyword can also be used in combination with the opTIONAL keyword to retrieve data
from a named graph only if it is available, or to join data from multiple named graphs in the same query.

In order to execute this query, you click the Endpoint option in the Resources dropdown list. A window will be
displayed where you can paste the query (see Figure 60).

z o «& Route Compatibility Check ~ Q Search (@ Data Stories W Endpoint @ v

Query +

O | https:/flinked.ec-dataplatform.eu/sparg|

SELECT ?7opName
WHERE {
GRAPH <http://data.europa.eu/949/graph/rinf> {
?0p a
2opHame.

Figure 60. SPARQL endpoint interface

Once the user clicks on the Execute button » , the answers to the query will be displayed (see Figure 61).

€ | https:/linked ec-dataplatform.eu/sparal

SELECT ?opName
WHERE {
GRAI

}

BB Table = Response 61067 results in 2,579 seconds Simple view() Ellipse |Filter query t Pagesize:|50 v X @

opName

1 Rakenduspunkt Kiisa

2 Rakenduspunkt Kiooga

3 Rakenduspunkt Kohila

4 Rakenduspunkt Kicogarand
Rakenduspunkt Lelle

6 Rakenduspunkt Liva

7 Rakenduspunkt Paldiski

Figure 61. Excerpt of the example query answers
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7 Data Assets Management

In case the User has the IM or the NRE roles, once the User chooses the role, the Management option will
appear in the heading as can be seen in Figure 62. There are two types of data assets:

1. Datasets: A RINF Dataset is any XML or RDF file that the User wishes to Delete, Download, Upload or
Publish into the ERA KG.

Users may also upload compressed files that are large (.zip) that may contain only one file.

2. Documents: Reference documents are those files that need to be uploaded in order to be accessible
through a URL. They are the values of some of the RINF parameters, e.g. document regarding rules or
restrictions, braking information document.

AN
]

]
be

RINF - Register of Infrastructure

Figure 62. The Management option.

When the User clicks on the Dataset Manager option, a window with two tabs is presented (see Figure 63): (1)
Datasets, and (2) Reference documents.

Datasets manager

Figure 63. The Datasets manager page.

7.1 IM representation by NREs

In order to allow Users with the NRE role to manage datasets, they must decide which IM they are representing
at each time, among those for which the NRE is responsible. This can be done from the Select User Role option
in the Login menu option, as shown in Figure 64.

Select user role

I @ Sselect the user role you want to use in the RINF Apps. I

NRE - National Registration Entity

u | )

1sth
ehic

sex

on
European Union Agency for Railways France

Schig Mbh  Austria

FERROVIE DEL GARGANO SRL /taly

Figure 64. A User with an NRE role selects an IM to represent, from those available for that NRE.
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Once the IM to be represented is selected, the top-left part of the main menu displays the NRE and IM that

has been selected, as show in . At any point in time, the NRE may decide to represent another IM, using the

same menu option.

% App B& Resource = Manz nt & LD4RAIL Infra MT / Schig Mbh v

- » @ NRE: LD4RAIL Infra MT

2 as IM: Schig Mbh

2 Change role

nal points and sections of lines that belong to the static rail network, and the Rout

St : 3 : (= Sign out
is originated from the European Registry Authorized Type of Vehicle (ERATV).

Figure 65. Menu after a User with an NRE role selects an IM to represent.

7.2 Datasets and Pipeline
The columns in the Datasets table shown in Figure 63 are as follows:

e Owner: The full name of the User who has uploaded the file.

o Dataset type: The type of the dataset file. Values can be:

o

XML_FULL which is a complete Dataset file that contains all of the RINF elements managed by
the IM in XML format

RDF_FULL which is a complete Dataset file that contains all of the RINF elements managed by
the IM or the NRE. These datasets in RDF format.

RDF_PARTIAL_INSERT which is a Dataset file in RDF format that contains only those elements
that need to be inserted.

RDF_PARTIAL_UPDATE which is a Dataset file in zip format that contains in turn two RDF files
for deleting and inserting triples as a “bundle”.

RDF_PARTIAL_DELETE which is a Dataset file in RDF format that contains only those elements
that need to be deleted.

e Name: The name of the uploaded file.

e Size: The size of the file in MBs.

e Upload date: The date and time when the Dataset file was uploaded.

e Publishing date: The date when the Dataset file was published into the ERA KG.
e Actions: Actions that the user may carry out for the corresponding Dataset file:

o

o

a2 Download the file

“Rename the file

I Delete the file

Actions related to the Dataset pipeline. Options for pipeline success or failure are shown: @

or @ . When the user clicks on the icon, a screen is shown with the Pipeline and its steps. The
icon indicates success or failure in the corresponding step.
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Figure 66 illustrates the flow for the Dataset file related to the different tasks in the pipeline.

RINF System XSD validation Detalled XML KG generation SHACL validation Publication
validation
1Upload
Full RINF RDF
ERA KG

S

[— >{ Full RINF XML ‘

Upload-

MERGE Partial
[DELETE and INSERT]

Upload } Partial RINF RDF

Figure 66. Flow for Dataset management

A user may upload Full RINF XML, Full RINF RDF or Partial RDF Dataset files. To generate Full and Partial RDF
files, the User may follow the Guide for tooling and annotation in RDF in Appendix A. These RDF files are
following v3.0. of the ERA Ontology.

When the user uploads a file, the following steps are executed:

1. For a Full RINF XML Dataset file, the validation against its XMLSchema (XSD) is executed and the
Dataset file may pass or not the XSD validation.

a. Ifthe Dataset file passes the validation, the Detailed XML Validation is executed (step 2.).
b. If the Dataset file does not pass the validation, error messages are output to the user.

2. For aFull RINF XML Dataset file, a component that implements a detailed validation of all parameters
and business rules is executed, and the Dataset file may pass or not the Detailed XML Validation. If
the Dataset file does not pass the validation an error report is output to the user.

3. For a Full RINF XML dataset file the KG Generation step is executed and a Full RINF RDF will be
generated.

4. For Partial RINF Dataset files the Merge PARTIAL DELETE and INSERT process will be executed and a
new Full RINF RDF is generated.

5. The Full RINF RDF is then validated against the SHACL rules (SHACL Validation).

a. Ifthe Dataset file passes the validation checks, then the User may execute the Publication into
the ERA KG step.

b. If the Dataset file does not pass the SHACL Validation, then the errors are output to the User.
In this case (or if there are errors in the previous steps), the pipeline (Publication) may not be
continued.

7.2.1 Upload

When the User clicks this option, a box will be displayed where the User chooses the type of Dataset file to be
uploaded (see Figure 67). Options are Full XML Dataset, Full RDF Dataset, Partial RDF Dataset (insert), Partial
RDF Dataset (update), and Partial RDF Dataset (delete). In this example the Full XML Dataset option has been
chosen for an XML file. Note that compressed files (.zip extension), may be uploaded.
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Upload Files

[ Dataset type: select the dataset type to begin

Full datasets
Full XML dataset

Full RDF dataset

Partial datasets
Partial RDF dataset (insert)
Partial RDF dataset (update)

Partial RDF dataset (delete)

Figure 67. A box where the User may choose the type of Dataset file to be uploaded.

7.2.1.1  Upload Full XML dataset
First, a file with errors with respect to its XMLSchema will be uploaded (See Figure 68 )

Upload Files

Dataset type: Full XML dataset ~

@  Select datasetfile...

LISEA_v6_en_cours_test.xml 112MB X

Figure 68. The dataset file has been chosen.

Thus, once the file is Uploaded the dataset file will be added to the list (see Figure 69).

é&'&"‘" 3¢ Apps v B& Resources v = Management v s .
7 ey
FOR RAILWAYS
Datasets manager
X
@ File LISEA_v6_en_cours_test.xml uploaded successfully
Datasets Reference Documents
Search Q

Owner Datasettype &  Name ¢ Size ¢ Upload date & Publishing date & Actions.
RINF IMFI XML_FULL LISEA_v6_en_cours_test.xml 112 MiB 07M11/2023 - 13:21:58 (~a few ... [C i} 2
RINF IM FI RDF_FULL LISEA v2.xml 117 MiB 31/10/2023 - 09:25:28 (~7 day... ﬁ [C i} [-]

Figure 69. The dataset file has been uploaded successfully.

When the user clicks the Actions icon *, the Dataset processing pipeline is presented (see Figure 70).
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Dataset processing pipeline

P Executetask

3 Task information I

oy Current state: Waiting for user action

RI

Bl Pending Pending Pending

RI 1
RI

RINF IM FI RDF_FULL RINF-platforms_rml.ng 7.23 MiB 30/10/2023 - 22:08:46 (~8 da. B i o

Figure 70. The Dataset processing pipeline.

All of the pipeline steps are in grey because none has been executed yet. You can see that the first pipeline
step is the RINF validation, this corresponds to the validation against the XSD followed by a detailed validation
of all parameters and business rules. When the user clicks Execute task, it will highlight the first step. It will
also show its Current state, that it is Scheduled for running and it will highlight in its execution that it is

Scheduled (see Figure 71).

o1l Dataset processing pipeline

@ rnF vaiidation

Task information '

o Current state: .

@ scheduied

afew seconds ago Pendin

RI
RI

RI

[«
&
=)
(-}

RINF IM FI RDF_FULL RINF-platforms_rml.ng 7.23 MiB 30/10/2023 - 22:08:46 (~8 da...
Figure 71. The RINF validation step is Scheduled for running.

In this case the XSD validation step fails, and the user may download the error report (see Figure 72). The error

report states:

XSD validation failed.
Element 'SOLLength': This element is not expected. Expected is ( SOLOPStart )., line 7
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Dataset processing pipeline

@ RINF @ KG generation

& Download report

Task information

Current state: m
@ (©) started () Finished

5 minutes ago 5 minutes ago 5 minutes ago

Task report

Figure 72. The RINF validation has Finished with errors due to failure in the XSD validation.

Now, suppose that the user fixes those errors and tries to Upload the file again. Now the file will finish
successfully this step of the pipeline (see Figure 73).

Dataset processing pipeline

@ RINF validation ————————— @ KG generation ——————————————————— @ SHACL validation ———————————————— @ KG publishing

& Download report

Task information

© (©) started (©) Finished

a few seconds ago afew seconds ago. afew seconds ago

Task report

Figure 73. The RINF validation has Finished successfully.

In the case, that the XML detailed validation does not pass, an error report will be generated with all the error
messages and their corresponding Line number in the file.

Now we will upload a . zip files. Note that the when the file is uploaded it is decompressed (see Figure 74).

W
ain

Waoos v BhResouces v EManagement v & ~
hwars
x
© File AT 2ip uploaded succassfully
Datasets
Search Q £ plo
Owner & Datasettype & Name ¢ sie & Uplaad date 3 Publshing dte Actions
RINF 1M FI XML_FULL 048,078 OEBB 2000 2023 E.. 6138 MiE Q712023 - 13:53:36 (~a few .. ® @ 2
RINF IM FI XML_FULL. LISEA v6_en_cours.xml 112 Mi8 07712023 - 13:43:51 (10 mi.. “ @ L]
RINF 1M FI XML_FuLL LISEA v6._en_cours test.xml 112 M8 077112023 - 13:31:18 {~23 mi. “ @ (-]

Figure 74. The AT.zip file has been uploaded.
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Once the user clicks the Pipeline (Actions) icon, and Executes the RINF Validation task, it will first show that
the task is Running, and it will highlight in its execution that it has Started (see Figure 75).

AN

] :
Ry v
o] . I

oil Dataset processing pipeline

o RINF validation 2 ) KG generation 3 ) SHACL validation 1 ) KG publishing

& Task information l

Rl

© started
R afew secands agn afew seconds ago Pending
Rl
Rl
RINF IMFI XML_FULL CHaxml 136.76\MiB 31/10/2023 - 09:09:12 (~7 day... % O (]

Figure 75. The RINF validation task is Running.

The RINF validation has Finished with errors due to the failure of the detailed XML validation on parameters
and business rules (see Figure 76).

Ao T

\

oo
= Dataset processing pipeline

() RINF validation KG generatior 3) SHACL validatior KG publishing

& Download report

& Task information l

oy Current state
Rl
2 a few seconds ago a few seconds ago afow seconds ago
Rl
Rl

Al Task report

RINFIMFI RDF_PARTIA...  RINF-platforms_rml.ttl 583 MiB 30/10/2023 - 22:09:12 (~8 day... [C ] -

Figure 76. The validation has Finished with errors due to failure in the detailed XML validation.

An excerpt of the error report follows:

RINF index: 1.1.1.3.7.11.1

Rule name: SOLTrackParameter, ID=CTD MinAxleLoadByVehicleCat

Error line: 681926

Error message: Applicable ('Y') when parameter 1.1.1.3.7.1.1(CTD DetectionSystem) the selected option
is 'track circuit' or 'wheel detector'

Line for 1.1.1.3.7.1.1 : 681912

RINF index: 1.1.1.3.7.15.1

Rule name: SOLTrackParameter, ID=CTD TSIMaxImpedanceWheelset

Error line: 681930

Error message: Applicable ('Y') when parameter 1.1.1.3.7.1.1(CTD DetectionSystem) the selected option
is 'track circuit'

Line for 1.1.1.3.7.1.1 : 681912

RINF index: 1.1.1.3.7.17
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Rule name: SOLTrackParameter, ID=CTD MaxSandOutput

Error line: 681932

Error message: Applicable ('Y') when parameter 1.1.1.3.7.1.1(CTD DetectionSystem) the selected option
is 'track circuit'

Line for 1.1.1.3.7.1.1 : 681912

These three error messages correspond to violations to the business rules where the parameter is mandatory
(“Applicable”) when another parameter, in this case 1.1.1.3.7.1.1 (CTD_DetectionSystem) has a certain value:
for the first rule, values must be “track circuit” or “wheel detector” whereas for the second and third rules,
the value must be “track circuit”.

In the first error message, the business rule for parameter 1.1.1.3.7.11.1 is “Applicable (‘Y’) only when for
parameter 1.1.1.3.7.1.1 the selected option is ‘track circuit’ or ‘wheel detector’”. The corresponding XML line
is:

<SOLTrackParameter ID="CTD MinAxleLoadByVehicleCat" IsApplicable="N" OptionalValue="" Set="track circuit"
Value=""/>

The XML line for CTD_DetectionSystem is:

<SOLTrackParameter ID="CTD_ TCCheck" IsApplicable="Y" OptionalValue="Direct current Track circuit" Set="track
circuit" Value="10"/>

It corresponds to a type “track circuit,” so the business rule is not satisfied. Similarly, the other two error
messages are output due to the same reason: the value for CTD_DetectionSystem corresponds to “track circuit
“and the parameter has been defined with Isapplicable="N".

If the User now tries to execute the KG generation task, a confirmation message will be displayed (See Figure
77).

Dataset processing pipeline Confirm task execution X

This step requires previous tasks in this pipeline, which failed. Continuing can lead to
unexpected results. Please proceed with caution.

—~ , .
(<) RINF validation Cancel ———— (4) KG publishing

P Execute task

Task information

Current state: Waiting for user action

(i:‘ Scheduled :t Started (é) Finished

Pending Pending Pending

Figure 77. The User receives a confirmation message when the previous task has not finished successfully.
The User may Proceed anyway with the execution or decide to Cancel.

Now, you can see that another file has been uploaded, 2023 10 17 Fuc RINF.xml.The RINF validation step
of the pipeline has been executed and the task has finished successfully (see Figure 78).
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In the list of files, the first row which corresponds to this file has a green check mark to indicate that the task
triggered by the User has executed successfully (see

Datasets eference Documents
Search Q X Upload
Owner 2 Datasettype 3  Name 2 Size o Upload date 2 Publishing date Actions
RINF IM FI XML_FULL 2023.10.17 FUC RINFxml 9851 KiB 10/11/2023 - 16:38:46 (~3 hou... “ @ [}
RINF IM FI XML_FULL 048.078_0EBB_29.09.2023 E..  61.38 MiB 10/11/2023 - 11:32:04 (~8 hou... Bed (-]
Datasets eference Documents
Search Q ) Upload
Owner ¢ Datasettype &  Name ¢ size ¢ Upload date ¢ Publishing date ¢ Actions
RINF IM FI XML_FULL 20231017 FUC RINFxm 98.51KiB 10/11/2023 - 16:38:46 (~3 hou... “ @ [}
RINF IM FI XML_FULL 048 078 OEBB_ 29 09 2023 E..  61.38 MiB 10/11/2023 - 11:32:04 (~8 hou... Bed (-]

Figure 79).

Dataset processing pipeline

@ RINF validati @ KG generation —m8 @ SHACL validation —m8 ———— @ KG publishing

& Download report

Task information

Current state:

© () started () Finished

26 minutes ago 25 minutes ago 26 minutes ago

Task report

Figure 78. The RINF validation has Finished successfully.

Datasets eference Documents
Search Q X Upload
Owner % Dataset type & Name & Size & Upload date & Publishing date & Actions
RINF IM FI XML_FULL 20231017 FUC RINF.xm| 98.51KiB 10/11/2023 - 16:38:46 (~3 hou... O (]
RINF IM FI XML_FULL 048_078_OEBB_29.09_2023 E.. 61.38 MiB 10/11/2023 - 11:32:04 (~8 hou... B D (]

Figure 79. The pipeline for the file in the first row has a green checkmark.

Now the user will execute the KG Generation pipeline by clicking Execute task. Once the task has Finished, the
Dataset processing pipeline is updated as can be seen in Figure 80.
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Dataset processing pipeline
St l

o
RI
& Download generated artifacts

RI

RI
Task information

[SIENIESEIER Finished successfully

Rl
RI
Ri
a minute ago aminute ago a few seconds age
Rl

Rl

RIL

Figure 80. The KG generation task has Finished successfully.

Next, the User executes the SHACL validation step. For this, he clicks the task in the pipeline and then clicks
Execute task. In this case this task has Finished with errors (see Figure 81).

Dataset processing pipeline

St I
RINF validatic KG generation & () SHACL validation ) KG publishing
Rl

& Download report

RI

RI .
Task information

[SVUEANEEICH Finished with errors

RI

RI

RI

2 minutes ago 2 minutes ago 2 minutes ago

RI
RI

RI
Task report

Total Rows: & 1] v Goto

Figure 81. The SHACL validation has Finished with errors.

The User may download the error report that indicates for each SHACL shape, i.e. each validation rule, if it
passed the validation. For example, the following is the result of the validation of the Contact line system type
that states that values must belong to a predefined list (SKOS). In this case the validation has passed:

# contactLineSystemTypeSKOS
Validation Report
Conforms: True

An example of an error follows:

# maximumTrainCurrent
Validation Report
Conforms: False
Results (1):
Constraint Violation in DatatypeConstraintComponent
(http://www.w3.0rg/ns/shacl#DatatypeConstraintComponent) :
Severity: sh:Violation
Source Shape: <http://data.europa.eu/949/shapes/maximumTrainCurrent>
Focus Node:
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<http://data.europa.eu/949/functionalInfrastructure/contactLineSystems/5
66000-1 FR9900002157 Voie%202%20LGV$20SEA FR9900003614 ElectrifiedOCL>
Value Node: Literal ("5300.4" = None,
datatype=<http://www.w3.0rg/2001/XMLSchema#integer>)

Result Path: <http://data.europa.eu/949/maxTrainCurrent>

Message: maxTrainCurrent (1.1.1.2.2.2): The contact line system defines
the maximum allowable train current . This error is due to having a value
that is not an integer or having an integer that does not follow the
pattern [NNNN].

Theerroris duetoavalue 5300. 4 that must be provided as aninteger for this property, for the specific Contact
Line System with URI

<http://data.europa.eu/949/functionalInfrastructure/contactLineSystems/566000-
1 FR9900002157 Voie%202%20LGV%20SEA FR9900003614 ElectrifiedOCL>

If the user tries now to continue to the next step, to Publish, a confirmation message as the one shown in
Figure 77 will be displayed. If the User decides to Proceed anyway, the generated Member State’s KG will be
merged with the current RINF KG and will be available to all the Apps and resources.

7.2.1.2  Upload Full RDF Dataset
Users may upload Dataset files in RDF. The file must be encoded as format N-triples (with extension .nt).

The Dataset file full-rdf-test.nt will be uploaded (See Figure 82).

Upload Files

Datz
Dataset type: Full RDF dataset ~
Search Q x Upload
@  Select dataset file...

Owner 2 Dataset typ. _ Actions
0 full-rdf-test.nt 7.46MB
RINF IM FI XML_FULL b # (<]
nce X Upload dataset
RINF IM FI XML_FULL ﬁ & m (<]
RINF IM FI XML_FULL 048078 OEBB_29.09.2.. 6138MiB  10/11/2023 - 11:32:04 (~... Bz i (<]

Figure 82. A Full RDF Dataset file will be uploaded.

Once the Dataset file is uploaded it is added to the list of files. When the Actions pipeline icon is clicked, the
Dataset processing pipeline is displayed with steps SHACL validation and KG publishing (see Figure 83).

Dataset processing pipeline

Se (1) SHACL validatior (2 ) KG publishing l

ow
P Execute task
RIn
RIN . .
Task information

RIN
Current state: Waiting for user action
RIN

ted () Fhished

RIN (1) Scheduled (2) sta
Pending Pending Pending

RIN

RIb

RIN

RINF IM FI RDF_PAR..  RINF-platforms_rml.ttl 5.83 MiB 30/10/2023 - 220812 (.. Bz (<]

Figure 83. The Dataset processing pipeline for a Full RDF Dataset file.
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The User may now execute the SHACL validation step and in case it passes without errors, the Dataset file may
be published (KG publishing).

7.2.1.3  Upload Partial RDF Datasets

This functionality is meant for a User who wishes to do a small set of insertions, deletions, or updates
(deletions and corresponding insertions) to the Dataset, e.g., updating the value of a parameter. In case of
very large insert, delete or update files, we recommend going for a Full RDF dataset option instead.

When the User clicks the Upload button, and then the Partial Datasets option, he may choose among Partial
RDF dataset (insert), Partial RDF dataset (delete), and Partial RDF dataset (update) (see Figure 84).

Upload Files
Datasets manager
L3
Dataset type
Full datasets M
Datasets ice documents
Full XML dataset
Search Full RDF dataset Q s Upload
Partial datasets T
Owner & Dataset type Name ing date ¢ Actions
- Partial RDF dataset (insert)
RINF IMFI XML_FULL RINF_E Bz d (]
Partial RDF dataset (update)
RINEUMIE XMLEULL RINER partial ROF dataset (delete) Beom [
RINF IM FI XML_FULL RINF-PL_2022_4_21.12_55_rinf_fi: 104.31 MiB 25/01/2024 - 09:08:05 (~a mont! Bea o

Figure 84. The Partial datasets options.

The User is able to use this functionality only if the corresponding Full XML dataset or Full RDF dataset has
been already published in the KG. The reason for this is that the pipeline for Partial RDF Dataset executes
insertions and deletions in the corresponding KG as seen in Figure 85.

Full 1M
dataset(KG)
S3 bucket

f

(

NTriples(.nt)

® @ @
@ ‘rex Meria s Shacl validation SPARQL ‘o
o e (spar linsgert/delete) KG dataset insert/delete e ‘e >
o he (-New-) nt file PV
Partial dataset file
Virtuoso
& &y & Pipeline
Partial dataset merge SHACL validation KG publishing

Figure 85. Architecture and pipeline for Partial RDF datasets.

The User uploads the file. It is merged into the corresponding KG through SPARQL inserts and deletes. The
next step in the pipeline is the SHACL validation. The final step, the KG publication, takes place again through
SPARQL inserts and deletes against the KG that is already published in the triple store.
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The requirements for each type of partial dataset are as follows:

Partial RDF dataset (insert): The file isin N-Triples (nt) format.

— Partial RDF dataset (update): The dataset is a zip compressed file that includes two files in N-Triples (nt)
format: (1) 1NSERT. nt for the new triple set to be inserted, and (2) bELETE . nt for the old triple set to be
removed.

— Partial RDF dataset (delete): The file is in N-Triples (nt) format.

In the following example, the User wishes to update the name of an OP. For this he will create two files for the
deletion and the insertion of this parameter value.

The Partial RDF delete dataset can be seen in Figure 86 and the corresponding Partial RDF insert dataset is
shown in Figure 87.

<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/dcae55ea5e7836721elcal3fb95871e6
27de017el> <http://data.europa.eu/949/opName> “Wien Westbf (in Ws)”.

Figure 86. Partial RDF delete dataset: the triple with the “old” value.

<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/dcae55eabe7836721elcal3fb95871eb
27de017el> <http://data.europa.eu/949/opName> "Wien Westbf (in Ws) NEW".

Figure 87. A partial RDF insert dataset: the triple with the “new” value.

The user will upload these two files in the compressed format using the Partial RDF file (update) option. When
the User clicks this option a dialog box will appear where the user may select the Dataset file to upload (see
Figure 88).

Upload Files
Datasets manager

Dataset type: Partial RDF dataset (update) v

Datasets ice
A partial dataset file in the RINF RDF format and serialized as N-Triples.
Data must be compresed as ZIP including two files named INSERT.nt for the
Search new triple set to be inserted and DELETE.nt for the old triple set to be
removed.

Owner & Dataset type Nan dat

@ Select dataset file...

RINF IM FI XML_FULL RIN

0 update.zip 87KB
RINF IM FI XML_FULL RIN
RINF IM FI XML_FULL RIN Cance X Upload dataset
RINF IM FI XML_FULL RINF-BN-20181001.xml 4.50 MiB 25/01/2024 - 07:44:08 (~a montt

Figure 88. Selecting a Partial RDF dataset (update) to upload. The update. zip file is selected.

The pipeline can be seen in Figure 89.
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Dataset pipeline: update.zip
Partial dataset merge 2 ) SHACL validation 3 ) KG publishing
P Execute task
Partial dataset merge
Current state: Waiting for user action
5 minutes ago Pending Pending
RINFTMFI XML_FULL 22.11.2021%ml 28 MiE 01/02/2024 = 0575853 (~a montl T E3

Figure 89. The pipeline for Partial RDF dataset (update).

Once the User has executed all of the steps in the pipeline, the KG will include the updated triple (the triple
with the “old” value has been deleted and the triple with the “new” value has been inserted). In this example
the pipeline has Finished successfully as shown in Figure 90.

- ~ [ ]
Dataset pipeline: update.zip
Partial dataset merge _. ) SHACL validation ( ._ KG publishing
KG publishing
Current state:
Scheduled
2 minutes ago 2 minutes ago 2 minutes ago
RINFIMFI XML_FULL 221202 5l 124 {ie 01/02/2024 - 0575853 (~a mont| (LA ] 2

Figure 90. The pipeline for Partial RDF dataset (update) has Finished successfully.

In this example several points need to be taken into account:

— An error message will be displayed if the User has not published previously a Full RDF Dataset or a Full
XML Dataset. This is the case for all the Partial Datasets options.

— If the User would have uploaded separately the Partial RDF dataset (delete) file, the SHACL validation
would have Finished with errors because the OP name is a mandatory property.

If the User would have uploaded separately the Partial RDF dataset (insert) file, the SHACL validation
would have Finished with errors because there can be at most one OP name. The execution of the

pipeline can be seen in

— Figure91.
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Datasets manager

Dataset pipeline: INSERT.nt

—
Partial dataset merge (%) SHACL validation 3) KG publishing

& Download report

SHACL validation

[SMERIRIETER Finished with errors.

(%) Finished

2 hours ago 2 hours ago 2 hours ago

Task report

RINF IM FI RDF_FULL test_kg.nt 142.84 KiB 01/03/2024 - 10:31:04 (~5 hours 01/03/2024 - 10:32:14 (~5 hours ﬁ Z -]

Figure 91. Execution of the Partial RDF dataset (insert) where the SHACL validation has Finished with errors.

In the next example there is a triple for a property that until now has been “not yet available” but now has a
value. The User will delete the “not yet available” triple and insert the triple with a value for this property.

The RDF partial delete file can be seen in Figure 92 and the corresponding RDF dataset insert file is shown in

Figure 93.

<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/dcae55ea5e7836721elca3fb95871e6
27de017el> <http://data.europa.eu/949/notYetAvailable>
<http://data.europa.eu/949/opTypeGaugeChangeover>.

Figure 92. A partial RDF delete dataset for a "not yet available" value.

<http://data.europa.eu/949/functionalInfrastructure/operationalPoints/dcae55ea5e7836721elca3fb95871e6
27de017el> < <http://data.europa.eu/949/opTypeGaugeChangeover> "type
abc" " <http://www.w3.0rg/2001/XMLSchema#string>.

Figure 93. An RDF partial insert dataset with the value for the property.

Then the current value for the property Type of track gauge changeover facility will be Not provided.
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Attributes
type

label

Location

Validity end date
Validity start date
In country

Track

hasGeometry

Has abstraction

Type of operational point
OP primary location code

Unique OP ID

Values
Operational Point

Wien Westbf (in Ws)
48.1963659 +16.3373318

2023-08-31(xsd:date)

2023-01-01(xsd:date)

Austria

I =

48.1963659 +16.3373318

Wien Westbf (in Ws)

station
AT01001

ATWs

Railway location o0...astructure object 0 10101

Siding

Canonical URL

ATWs 8a
ATWs 8a

http://data.europa.eu/949/functionallnfrastructure/operationalPoints/ATWs

INot provided

Type of track gauge changeover facility I

Name of operational point

Hash source

Wien Westbf (in Ws)

AT/ATWs/10/2023-01-01_2023-08-31

Figure 94. The OP has not provided a value for Type of track gauge changeover facility (note that this is an old user interface and
will be replaced in the next version of the user manual).

The Partial RDF dataset (update) option will be used to delete the “not yet available” triple and insert the

property value. The new published KG can be seen in Figure 95.

Attributes
type

label
Location
Validity end date

Validity start date

In country

Track

hasGeometry
Has abstraction

OP primary |location code

Unigue OP ID

Values
Operational Point

Wien Westbf (in Ws)

48.1963659 +16.3373318

2023-08-31(xsd:date)
2023-01-01(xsd:date)

Austria

[l Ll

48.1963659 +16.3373318

Wien Westbf (in Ws)

station
AT01001

ATWs

Railway location o...astructure object 010101

Type of track gauge changeover facility type abc I
Siding ATWs 8a
ATWs 8a

Canonical URI
Name of operational point

Hash source

http://data.europa.eu/949/functionallnfrastructure/operationalPoints/ATWs

Wien Westbf (in Ws)

AT/ATWs/10/2023-01-01_2023-08-31

Figure 95. The OP with a value for Type of track gauge changeover facility (note that this is an old user interface and will be
replaced in the next version of the user manual).
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7.3 Documents

When the User clicks on the Reference Documents tab, a table with all the reference documents that the User

has uploaded will appear (see Figure 96).

EURDPEAN AW -
UNION %A

AN

Datasets manager

@ Files deleted successfully

RINF IM FI test-reference-document.pdf 14.47 Kig 31/05/2024 - 15:00:11 (~2 hours ago)

Total Rows: 1

Figure 96. The Documents table.

The columns in the Documents table are as follows:

e Owner: The full name of the User who has uploaded the document.

e Name: The name of the document that has been uploaded.

e Size: The size of the document in MBs.

e Date Uploaded: The date when the document was uploaded.
e Actions. The User can Download, Rename or Delete the file.

Please note that the Name of the document that is being uploaded must be identical (including special

characters) to the name provided as a value of the corresponding parameter, i.e.

(IPP_StructureCheckDocRef), 1.1.1.1.3.1.3 1.2.1.0.3.6 ( ILL_GaugeCheckDocRef).

11.11.24.4
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8 Notifications management

A User in the role of RU can choose the Notifications management option that appears in the Management
dropdown list of the Landing Page.

Once the option is clicked, a Notifications manager window is displayed (see Figure 97 )

Notifications manager

+  Create subscription

Recipient information
User name: RINF IM Fi

Notifications mailbox: ~era.rinf fiim@gmail.com

Active subscriptions

Subscription 1

Country:

-
Subscription 2 &
Geographical Zone:

Bounding box defined by [EIRUEIREEERLD and [EERIEERT ELrd

Figure 97. The Notifications Manager Page.

The Notifications management option provides all the functionalities that a User may need to manage
subscriptions to notifications. Notifications are sent to subscribed users when changes are made to the
knowledge graph (KG) that affect the RINF elements for which they created the subscription. The System will
send notifications when the User is subscribed to changes on specific Countries, Operational Points, Sections
of Lines or Vehicle Types. In Figure 97 the User has two active subscriptions: a Country subscription, Latvia,
and a Geographical Zone subscription defined by the bounding box coordinates.

The following functionalities are included:
e A User wants to Search for a subscription
e A User wants to Create subscription
e A User wants Delete a subscription

Note that the Recipients information includes the User name and the Notifications mailbox where messages
will be sent.
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8.1 Search for a subscription

The User introduces free text in the box under the main title, and the Active subscriptions will be filtered as
shown in Figure 98.

Notifications manager

Latvia 4+ Create subscriptiol

Recipient information

User name: RINF IM FI

Notifications mailbox: era.rint.fi.im@gmail.com

Active subscriptions

Subscription 1 ~

Country:

Delete

Figure 98. Search for subscriptions that contain the word "Netherlands".

8.2 Create subscription

To create a new subscription the User clicks Create subscription button. Six types of subscriptions will be
displayed in a dropdown list (see Figure 99)

nio
Create subscription
‘ Select the subscription type v

II' Search Q

Country subscription
Geographical zone subscription
National Line subscription
Section of Line subscription
Operational Point subscription

Infrastructure Manager subscription

Cance

Figure 99. Subscription types

When the user selects the Geographical zone subscription type,

When the User selects Country subscription a box will be displayed where the country may be selected (see
Figure 100).
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Create subscription

Country subscription

Select the country

Search

Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Slovenia
Spain

Sweden

Figure 100. Creation of a Country subscription. The country Spain is selected.

Once the user clicks Create, the subscription is created and displayed as the last subscription in the Active
subscriptions list (see Figure 101).

Subscription 2 ~
Geographical Zone:
Delete
Bounding box defined by [§ife 29.0138, 55.4387
Subscription 3 ~
Section(s) of Line:
Sloka-Tukums Il
Subscription 4 ~
National Line(s):
Delete
LV2060100201
Subscription 5 ~

Country:

Delete

Figure 101. The Active subscriptions list includes a Country subscription that has been created.

If the Geographical Zone subscription type is selected, a map is displayed where the User can define a
bounding box (see Figure 102).

When the user clicks Create, the subscription is created, and the coordinates of the bounding box are displayed
(see Figure 103).
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Geographical zone subscription

Ourense Burgos {15
. ) il . (" Huesca '
Y19 3 (& %o

RS 4=
| Zaragoza Lleida
: . Ge

Spain
i

Castells de
‘la P.lana

Mérida -

© Mapbox © OpenStreetMap Improve this map

cancel

Figure 102. The definition of a bounding box for a Geographical Zone subscription

Subscription 4 -~

National Line(s):

Subscription 5 -

Country:

Subscription 6 -

Geographical Zone: m
Bounding box defined by 6

Figure 103. A subscription to a Geographical Zone has been created

If the User selects the _ type, a dialog box will be displayed where the user can

search for an Operational Point that he wishes to subscribe to (see Figure 104).

Create subscription

Operational Point subscription

[ Atocha
[ESP] MADRID-ATOCHA CERCANIAS - ES18000

[ESP] MADRID-PUERTA DE ATOCHA - ES60000

[ESP] CAMBIADOR ATOCHA - ES70004

Cancel {

Figure 104. Creation of an Operational Point subscription. A search is done by the name -

Once the operational point is selected, it is added to the list of - operational points (see Figure 105).
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Create subscription

Operational Point subscription

Type to start a different search...

Selected:
MADRID-ATOCHA CERCANIAS X

Canee!

Figure 105. The User has selected an operational point for subscription

When the user clicks Create, the subscription is added at the end of the Active subscriptions list (see Figure
106).

Subscription 5

Country:

Subscription 6

Geographical Zone:

Bounding box defined by [[EFRESETIFEE]

Subscription 7

Operational Point(s):

Figure 106. A subscription to an operational point has been created

Similarly, subscriptions can be created for a Section of Line or a National Line.

For the Operational Point subscription type, a dialog box will be displayed where the user can search for an
Infrastructure Manager (IM) that he wishes to subscribe to (see Figure 107).

[~
Create subscription x
Infrastructure Manager subscription X
o 3

[FRA] [0087] SNCF Réseau SA

Cancel

Figure 107. The User has selected an Infrastructure Manager for subscription

version 2.0 —2025-09-17 57



8.3 Delete

To delete a subscription, the User clicks the Delete button that is next to the subscription. The subscription
will be deleted and will not appear anymore in the Active subscriptions list.
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9 References

- Consolidated text: Commission Implementing Regulation (EU) 2019/777 of 16 May 2019 on the
common specifications for the register of railway infrastructure and repealing Implementing
Decision 2014/880/EU (Text with EEA relevance).

(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R0777-20230928)
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Appendix A. Guidance for annotation in RDF using the ERA ontology

A.l Introduction

This document presents a guidance and a suggestion of tools for the development of Total or Partial RDF
dataset files that can be uploaded in the Dataset Manager option of the RINF Landing Page as the following
types:

e Full RDF dataset which is a complete Dataset file in RDF format that contains all of the RINF elements
managed by the IM or the NRE.

e Partial RDF dataset (insert) which is a Dataset file in RDF format that contains only those elements
that need to be inserted.

e Partial RDF dataset (delete) which is a Dataset file in RDF format that contains only those elements
that need to be deleted.

e Partial RDF dataset (update) which is a Dataset file in zip format that contains in turn two RDF files for
deleting and inserting triples as a “bundle”.

The development of an RDF dataset file involves the annotation of RINF data with the ERA vocabulary concepts
(https://data-interop.era.europa.eu/era-vocabulary/). The annotation consists in tagging or labeling the data

using the classes and properties defined in the Vocabulary, i.e. the enrichment of data with explicit, machine-
readable domain knowledge (semantification). Annotating data is essentially assigning vocabulary terms to
specific data instances.

In this document the terms Ontology and Vocabulary will be used interchangeably.

Section A.2 of this Appendix briefly describes the semantification concept. Section A.3 explains RINF data
annotation with several use cases, and Section A.4 describes some of the tools that can be used for data
annotation.

A.2 Semantification and triples

Semantification is the process of describing data by relating them to the terms (concepts, attributes, and
relationships) defined in one or more ontologies, i.e. stating to which terms they belong to, and the
relationships that they maintain.

The ontology-based description of the data, otherwise known as semantically annotated data is encoded in
the ontology language, e.g., OWL, RDF, and is expressed in triples or statements, much like the ontologies
themselves.

Data that has been semantified by an ontology is typically stored and made accessible in a knowledge graph.
A Knowledge Graph represents a collection of interlinked entities, each representing a separate piece of
information. Knowledge graphs put data in context via linking and semantic metadata and this way provide a
framework for data integration, unification, analytics and sharing.

A Semantic Annotation is a statement that relates data to terms and relationships in the ontology.

A statement can be seen as a triple composed of a Subject, Predicate and Object. A graphical shorthand
notation for triples is depicted in Figure 108.

Predicate .
Subject Object

Figure 108. Shorthand graphical notation for triples
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Semantic annotations relating individuals to the concepts in the ERA vocabulary may be “ATWs is an
Operational Point”, “10101_ATWSs_ATOw is a Section of line”, “Section of line 10101_ATWs_ATOw has as OP
start, ATWs". This example can be seen in Figure 109.

Operational
point

OP start

10101_ is a Section of
ATWs_ATOw line
Figure 109. An example of semantic annotations

A.3 Use cases for the annotation of data

In this section, several approaches for annotating RINF data will be presented. Some of the system’s
functionalities such as the Export in the Search Form or the KG generated in the pipeline of a Full XML dataset
can be used in this process.

Note that RDF code may also be generated from scratch using one of the tools presented in Section A.4 or
using a text editor.

A3.1 Update of the value of a parameter
This Use Case can be addressed using two different approaches. For each one, an example will be provided.

Approach 1. Update the KG that was generated in the Dataset Management pipeline

We will use data provided by an IM. There is a SOL with the following information:
e SOLline identification: "566000-1"
e SOL OP start:"FR9900002157"
e SOLOP end: "FR9900003614"
e SOLlength: "1.533"
e Validity start date: "2017-01-01"
e Validity end date: "2382-01-01"
Suppose that the IM wants to modify the SOL length parameter to "1.633".

The user can download the KG generated in the pipeline in the KG generation step, as seen in Figure 110. This
file is in “Turtle” format.
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Dataset pipeline: xml_guide_rdf.xml

4 Download generated artifacts

KG generation

Current state: JELIEECETLEE MY

a minute ago a minute ago a few seconds ago

Figure 110. An example of a Dataset pipeline
Note that in order to ensure that the KG for this Use Case is valid, the RINF validation step must have Finished

successfully.

In order to search the triples that need to be modified, the User will need to generate the unique Hash ID. The
input string for the Sol has the following structure (Hash key structures are presented in Appendix B, Section
B.4.1:

{SOLineIdentification}_{SOLOPStart} {SOLOPEnd}/{ValidityDateStart} {ValidityDateEn
d}

Thus, for this example the input string follows:

“566000-1_FR9900002157_FR9900003614/2017-01-01_2382-01-01"

This input string is the value of the property Hash source that can be viewed through the Search Form or
through a query using the Endpoint.

The hashcode.py script that follows is then executed:

import hashlib
def shal_encrypt(input_string):
# Create a new SHA-1 hash object
shal_hash = hashlib.shal()
# Update the hash object with the input string
shal_hash.update(input_string.encode('utf-8"'))
# Get the hexadecimal representation of the digest
encrypted_string = shal_hash.hexdigest()
return encrypted_string
input_string = "566000-1 FR9900002157 FR9900003614/2017-01-01 2382-01-01"
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encrypted_string = shal_encrypt(input_string)
print("Original string:", input_string)

print("SHA-1 encrypted string:", encrypted_string)

The encrypted id is “2fbbc34d4f63f7ac9276fe43475fcb333dcbceec”. This id can be found in the KG file.
The triple in the RDF file that the user will update can be seen in the following block:

<http://data.europa.eu/949/functionalInfrastructure/sectionsOfLine/2fbbc34d4f63f7ac9276F
e43475fcb333dcbceec>

<http://data.europa.eu/949/1length>
"1533"~<http://www.w3.0rg/2001/XMLSchemattdouble> .

The new block is now:

<http://data.europa.eu/949/functionalInfrastructure/sectionsOfLine/2fbbc34d4f63f7ac9276f
e43475fcb333dcbceec>

<http://data.europa.eu/949/1length>

"1633"~<http://www.w3.0rg/2001/XMLSchemattdouble>.

The User can now upload the updated KG file as a Full RDF dataset and execute the corresponding pipeline.

Approach 2. Use the Export option in the Search Form

The User can search for the element with the parameter value that needs to be updated. In this case it is a
track within a SoL. It has the following information:

e SOLstart OPid: “IT01077”
e SOLendOPid: “IT01933”
e |dentification of track: “013-090.BC-BC02”

e Rail inclination (SKOS taxonomy): http://data.europa.eu/949/concepts/rail-inclinations/rinf/20
(Preferred label is “1/20”)

Suppose that the IM wants to modify the Rail inclination parameter to "1/10", which means that now its
value must be “http://data.europa.eu/949/concepts/rail-inclinations/rinf/10”.

Figure 111 shows the filters that have been applied in the Search Form for this SolL.

Filters applied

1.1.1.0.01 dentification of track > 013-090.BC-BCO2

1.2.0.0.0.2 Start Unique OP ID > T01077

1.2.0.0.0.2 End Unique OPID = IT01933

Figure 111. Filters applied in the Search Form for a specific SoL

The result can be seen in Figure 112.
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Searchresult

Table | Map

Section Of Line % Track URI & Rail inclination 2

. 501:0001f011711911616229d60c6dccId7bfc59e63a . track:05829d8d5a352d27aa321c85c00/45f381be7c55 [ 120

Total Rows: 1 10/ page ~ L4 b3 Goto

View query  D>_

Figure 112. Search result of the Sol that will be updated

The User selects the _ - option in the drop-down menu as seen in Figure 113.

Export search results

[ Select

Linked data
RDF/ XML
N-Triples

JSON-LD

Linked data full dump

ROF/ XML

N-Triples

JSON-LD

Figure 113. The User exports the SoL in N-triples format

The SolL with all its elements will be exported in. nt format. In order to update the parameter in the specific
track, the triples for this track should be searched using its Hash Id. In the search form, the User can right click
on the Track URI and copy the Hash id:

“05829d8d5a352d27aa321c85c00f45f381be7c55”.

The triple in the RDF file that the user will delete can be seen in the following block:

<http://data.europa.eu/949/functionalInfrastructure/tracks/05829d8d5a352d27aa321c85c00f4
5f381be7c55>
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<http://data.europa.eu/949/railInclination>

<http://data.europa.eu/949/concepts/rail-inclinations/rinf/20>.

The triple in the RDF file that the user will insert can be seen in the following block:

<http://data.europa.eu/949/functionalInfrastructure/tracks/05829d8d5a352d27aa321c85c00f4
5f381be7c55>

<http://data.europa.eu/949/railInclination>

<http://data.europa.eu/949/concepts/rail-inclinations/rinf/10>.

The User can now either:

e Upload the first block as a Partial RDF dataset (delete) file and execute the pipeline. Following, upload
the second block with the updated value as a Partial RDF dataset (insert) file and execute the pipeline.

e Create the DELETE.nt and INSERT.nt files containing respectively the first and second blocks,
compressing these in one .zip file, uploading it as a Partial RDF dataset (update), and executing the
pipeline.

Note that both options require the Full RDF dataset (KG) to be already published.

A.3.2 Add the value of a parameter that had not been provided (Not provided)
This Use case addresses the requirement of parameter values that have not been provided yet but that
eventually their value is determined.

Approach 1. Use the Export option in the Search Form

The User will provide a value for the parameter gauging profile that until now was Not provided. The SoL
and track are the same than in the previous example:

e SOLstart OPid: “IT01077”

e SOLendOP id: “IT01933"

e Identification of track: “013-090.BC-BC02”

e Gauging profile (SKOS taxonomy): “Not provided”

The triple in the RDF file that the user will delete can be seen in the following block:

<http://data.europa.eu/949/functionalinfrastructure/tracks/05829d8d5a352d27aa321c85c00f45f381be7c5
5>

<http://data.europa.eu/949/notYetAvailable>

<http://data.europa.eu/949/gaugingProfile>.

The triple in the RDF file that the user will insert can be seen in the following block:

<http://data.europa.eu/949/functionallnfrastructure/tracks/05829d8d5a352d27aa321c85c00f45f381be7c5
5>

<http://data.europa.eu/949/gaugingProfile>
<http://data.europa.eu/949/concepts/gaugings/rinf/70>.
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As in the previous example, the User can then either upload these two files as partial datasets for deletion and
insertion, or also as a partial dataset for update.

A.3.3 Delete an infrastructure element
This Use Case addresses the deletion of any infrastructure element, e.g., OP, platform edge, tunnel. The User

has to consider that all the triples where the element is a subject or an object must be deleted in order for the
KG to remain consistent.

Approach 1. Use the Export option in the Search Form

The User wants to delete a certain platform edge, “1 (Dtz)”, within the Station with name “Delft”. The
information is as follows:

e Name of OP: “Delft”
e Name of track:"661”
e Identification of the platform edge: “1 (Dtz)”

In the search form the filters applied can be seen in Figure 114.

Filters applied

1.2.0.0.01 Name of operational point = | Delft |
1.2.0.0.0.4 Type of operational point - station i
1.21.06.2 Identification of platform > 1 (Dtz) ]

Member state > Netherlands

Figure 114. Filters applied in the Search form for a specific platform edge.

The search results can be seen in Figure 115.

Searchresult

Table

Delft Delft track:74f489b424a5da0cc8f12e79b4b1bd568045e46 1949/functionalinfrastructure/platformsEdges/5f544e78881a80¢

Total Rows: 1 10/ page ~ 1 Go to

Exportdata  B» View query  >_

Figure 115. Search result of the platform edge to be deleted.

The OP with all its elements will be exported in. nt format. In order to delete the specific platform, the triples
for this track should be searched using its Hash Id. The Hash id of the platform is:
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“5f544e78881a80d8cb988232b46c12b6d1b6514d”.

Then, a new file must be generated with all of the triples where this id is either in the subject or the object of
the triple.

This set of triples contains information on the platform’s type (PlatformEdge), its label, platform Id and IM
code:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://data.europa.eu/949/PlatformEdge>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8ch988232b46c12b
6d1b6514d> http://www.w3.0rg/2000/01/rdf-schema#label "661, 1 (Dtz)".

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8ch988232b46c12b
6d1b6514d> <http://data.europa.eu/949/platformId> "1 (Dtz)".

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/imCode> "0084".

The track that the platform edge belongs to:

<http://data.europa.eu/949/functionalInfrastructure/tracks/74f489b424a5da@cc8f12e79b4b1bd56804f5e4
6> <http://data.europa.eu/949/platformedge>

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8ch988232
b46c12b6d1b6514d> .

The parameter values:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d > <http://data.europa.eu/949/tenClassification>

<http://data.europa.eu/949/concepts/ten-classifications/rinf/10>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/tenClassification>
<http://data.europa.eu/949/concepts/ten-classifications/rinf/30>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/platformHeight>
<http://data.europa.eu/949/concepts/platform-heights/rinf/40>.

http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881280d8cb988232b46c12b6
dib6514d> <http://data.europa.eu/949/1length>
"276.0" <http://www.w3.0rg/2001/XMLSchema#double>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/areaBoardingAid>
"@"rM<http://www.w3.0rg/2001/XMLSchema#integer>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/assistanceStartingTrain>
"false"~<http://www.w3.0rg/2001/XMLSchema#boolean>.

The validity dates:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d > <http://data.europa.eu/949/validityStartDate> "2023-04-
06" <http://www.w3.0rg/2001/XMLSchematidate>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/validityEndDate> "2024-12-
31"Ar<http: //www.w3.0rg/2001/XMLSchema#date>.

version 2.0 —2025-09-17 67




Its canonical URI and hash source:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> <http://data.europa.eu/949/canonicalURI>
<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/NLDT_661_ 1Dtz>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/5f544e78881a80d8cb988232b46c12b
6d1b6514d> http://data.europa.eu/949/hashSource "NLDT/2023-04-06_2024-12-31/661/2023-04-
06_2024-12-31/1 (Dtz)/2023-04-06_2024-12-31".

The User can then upload this set of triples as a Partial RDF dataset (delete) and execute the pipeline.

A34 Insert an infrastructure element

This Use Case addresses the addition of any infrastructure element, e.g., OP, platform edge, tunnel, track. The
User has to take into account the Vocabulary concepts, i.e. all the relationships (object properties), and
attributes (datatype properties) where this infrastructure object “class” participates, i.e. where this class is
part of the “Domain” or the “Range” of these properties. Note that the User must be careful to add all the
relationships and attributes that are mandatory in order for the KG to remain consistent.

Also, these types of insertions may have a cascading effect where other related infrastructure elements must
be added together with all of their properties.

Approach 1. Use the Export option in the Search Form

The user may export an instance of an infrastructure object that is of the same type of the object to be added
and generate the set of triples as in the example described in the previous Section 0. Then this file can be used
as a template to create the set of triples for the new infrastructure object.

Suppose the User wants to add a new platform edge to the same track than the previous example. The
information is as follows:

e Name of OP: “Delft”
e Name of track: 661"
e Identification of the platform edge: “1 (Dtz) new”

First, a new Hash URI needs to be created for this platform edge. The input string for the platform edge has
the following structure:

{UOPID}/OPValidityDateStart} {OPValidityDateEnd}/{OPTrackldentification}/{Track_ValidityDateStar
t} {Track_ValidityDateEnd}/{OPTrackPlatformldentification}/{PlatfValidityDateStart} {PlatfValidityDa
teEnd}

Thus, for this example the input string follows:
“NLDT/2023-04-06_2024-12-31/661/2023-04-06_2024-12-31/1 (Dtz) new/2023-05-01 2025-
12-31"

The hashcode. py script presented in Section A.3.1 is then executed:

The encrypted id is “fea48fc003e909f094cald3889a1d3739b83e17c”

Now the new set of triples can be created with this hash id and the corresponding properties.
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The following set of triples contains information on the platform’s type (PlatformEdge), its label, platform Id
and IM code:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83e17c> <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type>
<http://data.europa.eu/949/PlatformEdge>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83e17c> <http://www.w3.0rg/2000/01/rdf-schema#label> "661, 1
(Dtz) new".

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> <http://data.europa.eu/949/platformId> "1 (Dtz) new".

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> <http://data.europa.eu/949/imCode> "0084".

The track that the platform edge belongs to:

<http://data.europa.eu/949/functionalInfrastructure/tracks/74f489b424a5dadcc8f12e79b4blbd56804f5e4
6> <http://data.europa.eu/949/platformEdge>

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el7c>.

The parameter values:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83e17c> <http://data.europa.eu/949/tenClassification>

<http://data.europa.eu/949/concepts/ten-classifications/rinf/10>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> <http://data.europa.eu/949/tenClassification>
<http://data.europa.eu/949/concepts/ten-classifications/rinf/30>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> <http://data.europa.eu/949/platformHeight>
<http://data.europa.eu/949/concepts/platform-heights/rinf/40>.

http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el7c> <http://data.europa.eu/949/length>
"302.0"M<http://www.w3.0rg/2001/XMLSchema#double>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83e17c> <http://data.europa.eu/949/areaBoardingAid>
"@"~M<http://www.w3.0rg/2001/XMLSchema#integers>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fcP03e909f094cald3889a1d3739b83el7c> <http://data.europa.eu/949/assistanceStartingTrain>
"true"~<http://www.w3.0rg/2001/XMLSchema#boolean>.

The validity dates:

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83e17c> <http://data.europa.eu/949/validityStartDate> "2023-05-
01" M<http://www.w3.0rg/2001/XMLSchema#date>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el7c> <http://data.europa.eu/949/validityEndDate> "2025-12-
31"A~<http: //www.w3.0rg/2001/XMLSchemat#tdate>.

Its canonical URI and hash source:
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<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> <http://data.europa.eu/949/canonicalURI>
<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/NLDT_661_1Dtznew>.

<http://data.europa.eu/949/functionalInfrastructure/platformsEdges/
fead8fc003e909f094cald3889a1d3739b83el17c> http://data.europa.eu/949/hashSource "NLDT/2023-04-
06_2024-12-31/661/2023-04-06_2024-12-31/1 (Dtz) new/2023-05-01 2025-12-31".

The User can then upload this set of triples as a Partial RDF dataset (insert) file and execute the pipeline.

Approach 2. Use tools that allow the annotation of data

The User wants to insert a new OP and can use any of the tools described in Section A.4 to accomplish this
task.

According to the Vocabulary, the relationships (object properties) where an operational point participates are
the following:

e track

e opType

e siding

e localRulesOrRestrictionsDoc
e opEnd

e opStart

Note that the track and siding properties may imply adding new infrastructure elements and all of their
properties need to be added also, i.e. a cascading insertion.

The opEnd and opStart properties will relate the OP to one or more existing or new Sols. Again, new Sols
must be added together with all of their properties.

The opType property is a SKOS taxonomy and its URI is:
http://data.europa.eu/949/concepts/op-types/rinf/10

The localRulesOrRestrictionsDoc property points to an element that belongs to the class Document, and
the instance and all of its properties must be added.

In all cases hash URIs must be generated for all objects using the code hashcode. py script that is included in
Section A.3.1.

The datatype properties of an OP follow:

e uOPId

e opName

e tafTAPCode

e opTypeGaugeChangeover
e localRulesOrRestrictions

The mandatory properties must be added taking in consideration its datatype.

Once, the annotation is done, the instances in the tool may be exported in .nt format and uploaded in the
system as a Partial RDF dataset (insert) file.

A.4 Tooling for data annotation
Several tools can facilitate the annotation of RINF data with the ERA Vocabulary:
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1. Protégé: An ontology editor and knowledge acquisition system that supports ontology development
and semantic annotations. The User can create or locate the Individuals and annotate them using the
Property assertions view. Properties are selected from the ontology and values are provided for the
properties that describe the individual.

2. TopBraid Composer: An ontology editor with features for ontology development, data integration,
and semantic annotations. It works through projects where the ontology and data reside. The User
navigates to the Instances View, locates the data instance, and then annotations can be added by
selecting properties from the ontology and adding the values that describe the data instance.

3. PoolParty. A semantic technology platform that includes features for ontology management, text
mining, and data annotation. The User opens the project where the ontology and data are stored. The
Annotator tool is used to annotate data with concepts from the ontology. An interface is provided
where ontology concepts are selected and values are added for the data.
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Appendix B. Hash URIs and Canonical URIs

SoLs and OPs and their elements, tracks, platforms, sidings and tunnels may include validity dates in order to
specify future plans. Each of these has their own set of parameters. Thus, a resource (URI) must be created for
each although the element physically the same one.

These URIs are Hash URIs where the last portion of the URI is a Hash value. The input to the Hash function is
the element's unique key. The Keys for each type of infrastructure element are described in the section "Hash
keys" of this documentation. They have been generated using the function shal.

There is also the Canonical URI for each element, that represents its basic URI without considering its validity
dates. Each infrastructure element's resource has a pointer to its canonical URI.

B.1 Assumptions

1. Validity dates may indicate a period (validity start date and validity end date) or only the start date
(validity start date).
2. There are elements that do not have validity date.
The infrastructure's topology considers only the element's canonical URIs.
4. The hierarchies of elements are as follow:
e OperationalPoint
o OPTrack
=  OPTrackTunnel
= OPTrackPlatform
o OPSiding
= SidingTunnel
e SectionOfLine

w

o SOLTrack

= SOLTunnel

B.2 URIs general structure
B.2.1 Canonical URI

http://data.europa.eu/949/functionalinfrastructure/<class-infrastructure-element>/<id-infrastructure-
element>

Example: http://data.europa.eu/949/functionalinfrastructure/tracks/DEOHDSU_auf Anfrage 181996 where:

e <class-infrastructure-element> is "tracks"

e <id-infrastructure-element>is "DEOHDSU_auf Anfrage_181996" which concatenates the OP unique
id and the Track's id

B.2.2 Hash URI
http://data.europa.eu/949/functionalinfrastructure/<class-infrastructure-element>/<hash-value>

Example: http://data.europa.eu/949/functionallnfrastructure/tracks/bcb6271b0bd5714058ch37179069777
722058501 where:

e <class-infrastructure-element> is "tracks"

e <hash-value> is "bcbh6271b0bd5714058cb37179069777722058501" which was generated using the
OP id, OP type, the track id, and the validity dates
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Canonical URIs

OperationalPoint

http://data.europa.eu/949/functionalInfrastructure/operationalPoints/{UOPID}

Border points URI:

http://data.europa.eu/949/functionalinfrastructure/operationalPoints/{country}/{EUXXXXX}

OPTrack
http://data.europa.eu/949/functionalinfrastructure/tracks/{UOPID} {OPTrackldentification}
OPTrackTunnel

http://data.europa.eu/949/functionalInfrastructure/tunnels/{UOPID} {OPTrackldentification} {OPTr
ackTunnelldentification}

OPTrackPlatform

http://data.europa.eu/949/functionalinfrastructure/platformsEdges/{UOPID}_{OPTrackldentificatio
n} {OPTrackPlatformldentification}

OPSiding
http://data.europa.eu/949/functionalinfrastructure/sidings/{UOPID} {OPSidingldentification}
OPSidingTunnel

http://data.europa.eu/949/functionalinfrastructure/tunnels/{UOPID} {OPSidingldentification} {OPSi
dingTunnelldentification}

SectionOfLine

B.4

http://data.europa.eu/949/functionalinfrastructure/sectionsOfLine/{SOLLineldentification} {SOLOPStart
}_{SOLOPEnd}

SOLTrack

http://data.europa.eu/949/functionalinfrastructure/tracks/{SOLLineldentification} {SOLOPStart} {SOLTr
ackldentification} {SOLOPEnd}

SOLTunnel

http://data.europa.eu/949/functionalinfrastructure/tunnels/{SOLTunnelldentification} {SOLTunnelStart
Longitude} {SOLTunnelStartLatitude} {SOLTunnelEndLongitude} {SOLTunnelEndLatitude}

Hash URIs

In order to generate a Hash URI a hash key needs to be input to the hash function shal. Hash keys should be
formed as indicated in Section B.4.1.

A Python script that implements the shal function follows:
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import hashlib

def shal_encrypt(input_string):
# Create a new SHA-1 hash object
shal hash = hashlib.shal()
# Update the hash object with the input string
shal_hash.update(input_string.encode('utf-8'))
# Get the hexadecimal representation of the digest
encrypted_string = shal_hash.hexdigest()
return encrypted_string

input_string = <hash key>

encrypted_string = shal_encrypt(input_string)

print("Original string:", input_string)

B.4.1 Hash keys

In general, for all the infrastructure elements there exist three cases for input keys: (1) With validity dates, (2)
With no validity dates, (3) With only validity start date, (4) With only validity end date. We describe the keys
for all these cases for OperationalPoint, but it applies equally to all other elements.

OperationalPoint

(1) URI with validity dates:

{country}/{UOPID}/{OPType}/{ValidityDateStart} {ValidityDateEnd}

(2) URI with no validity dates:

{country}/{UOPID}/{OPType}/None_None

(3) URI with only validity start date

{country}/{UOPID}/{OPType}/{ValidityDateStart} None

(4) URI with only validity start date

{country}/{UOPID}/{OPType}/None_{ValidityDateEnd}

Border points URI

{country}/{EUXXXXX}/{OPType}/{ValidityDateStart} {ValidityDateEnd}
OPTrack

{UOPID}/{OPType}/{OPValidityDateStart} {OPValidityDateEnd}/{OPTrackldentification}/{Track_ValidityD
ateStart} {Track ValidityDateEnd}

OPTrackTunnel

{UOPID}/{OPType}/{OPValidityDateStart} {OPValidityDateEnd}/{OPTrackldentification}/{TrackValidit
yDateStart} {TrackValidityDateEnd}/{OPTrackTunnelldentification}/{TunnelValidityDateStart} {Tunn
elValidityDateEnd}
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OPTrackPlatform

{UOPID}/{OPType}/{OPValidityDateStart} {OPValidityDateEnd}/{OPTrackldentification}/{TrackValidit
yDateStart} {TrackValidityDateEnd}/{OPTrackPlatformIdentification}/{PlatfValidityDateStart} {PlatfV
alidityDateEnd}

OPSiding

{UOPID}/{OPType}/{OPValidityDateStart} {OPValidityDateEnd}/{OPSidingldentification}/{SidingValidityD
ateStart}_{SidingValidityDateEnd}

OPSidingTunnel

{UOPID}/{OPType}/{OPValidityDateStart} {OPValidityDateEnd}/{OPSidingldentification}/{SidingValidi
tyDateStart} {SidingValidityDateEnd}/{OPSidingTunnelldentification}/{TunnelValidityDateStart} {Tun
nelValidityDateEnd}

SectionOfLine
{SOLineldentification}/{SOLOPStart}/{SOLOPEnd}/{ValidityDateStart} {ValidityDateEnd}
SOLTrack

{SOLineldentification}/{SOLOPStart}/{SOLOPEnd}/{SOLValidityDateStart} {SOLValidityDateEnd}/{SOL
Trackldentification}/{TrackValidityDateStart} {TrackValidityDateEnd}

SOLTrackTunnel

{SOLineldentification}/{SOLValidityDateStart} {SOLValidityDateEnd}/{SOLTrackldentification}
/{TrackValidityDateStart} {TrackValidityDateEnd}/{SOLTunnelldentification}/{SOLTunnelStart
Longitude} {SOLTunnelStartLatitude} {SOLTunnelEnd_Longitude} {SOLTunnelEnd_Latitude}
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