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European foreword  

4ÈÉÓ ÄÏÃÕÍÅÎÔ ɉÐÒ42 /02!ȡςπςυɊ ÈÁÓ ÂÅÅÎ ÐÒÅÐÁÒÅÄ ÂÙ 4ÅÃÈÎÉÃÁÌ #ÏÍÍÉÔÔÅÅ #%.Ⱦ4# ςχψ Ȱ)ÎÔÅÌÌÉÇÅÎÔ 
ÔÒÁÎÓÐÏÒÔ ÓÙÓÔÅÍÓȱȟ ÔÈÅ secretariat of which is held by NEN. 

This document is currently submitted to the Vote on TS. 

This document will supersede TR 17370:2019. 

This document has been prepared under a standardization request addressed to CEN by the European 
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its 
Member States.  

For the relationship with EU Legislation, see informative Annex ZA, which is an integral part of this 
document. 
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Introduction  

Status of Document  

This document has been produced for technical review through the Committee Internal Balloting 
process. 

It is acknowledged that the document is not complete, most notably, additional use cases need to be 
completed. The working group requests the review of the parts included in this version to ensure that 
the documented approach can be supported by the CEN community before further work to complete 
the document is undertaken. 

 

General 

The Public Transport (PT) sector, particularly for Public Transport Operators (PTO) and Public 
Transport Authorities (PTA), has identified the necessity to develop a data strategy, based on cost and 
value, focusing on the strategic benefits of data. It is crucial that mobility stakeholders are not only able 
to compete against potential new market entrants but also benefit from a suitable environment to 
develop new business models and services. Public transport is becoming a data-enabled or data-driven 
business and needs to answer different local conditions. 

This led to the need to standardize data analysis in Public Transport, to understand formally how 
information can be created as added value, and indicator calculation can facilitate moving from a 
qualitative analysis of the PT service towards a quantitative one. 

With this perspective in mind, OpRa (Operating raw data and statistics exchange) defines a minimum 
set of Public Transport raw data needed as PT quantitative analysis enabling factor. 

 

Transport modes  

OpRa takes most public transport modes, except air transport, into account. This specifically includes 
rail, bus, metro, tramway, trolleybus, ferry, coach, funicular railway, suspension railway, and rack 
railway. 

 

OpRa management information  

Management information deals with functions analysing production data, in order to evaluate the 
service quality or to take corrective measures in planning and managing operations. In PT, for instance, 
the study of operational data (e.g. observed run times, passenger load) collected during service 
operations is an input for strategic planning (e.g. how and when to amend the schedules), tactical 
planning (e.g. when to undertake a certain control action), quality follow-up, etc. 

Management information uses, therefore, two main types of data: 

ɂ data resulting from the planning stages, i.e. theoretical data on the production orders (e.g. 
timetables, run times, driver rosters, etc.); 

ɂ data describing the daily actual production (e.g. observed passing times, actual number of 
passengers, missed interchanges, modifications operated to the plan, etc.). 

Advances in technology, in particular high density data storage, allow the creation and retention of all 
the necessary underlying data in production databases, against which the desired requests can be made 
by PT managers. Consistent data structures for management data will make the design of such requests 
easier, and offer the flexibility required to OpRa exchange PT raw data, enabling indicator calculation. 
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Raw data is identified according to specific use cases and, where applicable, defined and described in 
Transmodel (EN 12896) compliant structures. In this perspective, the exchange will be performed using 
similar NeTEx modalities, for compatibility reasons. 

 

OpRa exchanging data modality  

Similar to NeTEx, the primary software resource for implementing an OpRa interface is based on XML 
schema. 

Two main variants of the schema are available, each providing a different protocol for embedding the 
same content model subschemas. 

ɂ Simple OpRa documents exchange (see NeTEx _publication.xsd): a schema to use with NeTEx 
documents input or output by a system that are exchanged as files using FTP, email etc. 

ɂ OpRa document exchange using SIRI HTTP requests (see NeTEx_siri_SG.xsd): a schema that embeds 
the OpRa elements in a sequence of HTTP messages that define request/response and 
publish/subscribe interchanges for exchanging data. Requests use OpRa elements to specify the 
desired data. Responses wrap in version frames. The messages are specialisations of the SIRI 
framework. 

 

Motivation  

Measured Public Transport data describing the public transport network fulfilment are essential for 
studies, control, service improvement and contractual relations between stakeholders. It is important 
that they can be shared among PTO, PTA, engineering and design office, researchers, and other actors in 
a clear and unambiguous way, to provide accurate and intelligible information. 

Furthermore, the OpRa covered scope is fully complementary to other existing exchange standards and 
allows covering one of the remaining gaps of public transport standardisation, with references to 
Transmodel, NeTEx and SIRI. 

NeTEx (CEN TS 16614-1/ -2/ -3) is an exchange protocol dedicated to scheduled public transport data, 
based on the Transmodel (EN 12896) conceptual data model. NeTEx supports the exchange of 
information relevant to public transport services for passenger information and automated vehicle 
management systems (AVMSs) and is divided into three parts: 

ɂ Part 1: network topology exchange; 

ɂ Part 2: timetables exchange; 

ɂ Part 3: fare information exchange. 

SIRI (EN 15531-1 to 5) is complementary with NeTEx and provides operators and manufacturers with a 
standard framework for exchanging data concerning public transport real-time information, along with 
a set of functional services for specific types of real-time data. As for NeTEx, the underlying conceptual 
definitions used by SIRI are provided by Transmodel. SIRI and NeTEx share the same communication 
protocol. 

Using these standards, scheduled and real-time information can be made available for passenger 
information, and for operations and for process review. However, there is still one final aspect missing, 
just after real-time: to provide information about what has been performed, with the same overall view 
as for scheduled information. Such data allows a feedback loop to improve existing services. 

The OpRa standard is therefore about operating raw data and statistics, regularly requested by PTA, 
aims to meet that need. 
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CEN Standards context 

OpRa has been developed under the aegis of CEN and draws on several existing national Public 
Transport Service scenarios and EU standards. 

The keystone is the Transmodel standard, a conceptual model that names and represents PT info 
concepts for a wide set of functional areas and can be used to compare and understand different 
models. Transmodel project outputs have been used both to underpin several CEN concrete data 
standards such as NeTEx, SIRI or IFOPT1 . It underpins many national standards to allow for 
harmonization and interoperability. Transmodel generic model has been used to develop OpRa and 
OpRa-specific requirements itself being updated to include OpRa additions provided also some of 
Transmodel enhancements (present in prEN 12896-8:2025, concerning Management Information and 
Statistics). 

 

 
1 IFOPT has been included in Transmodel Part 2: Public Transport Network (EN 12896-2) and is no more a 
standalone standard. 
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1 Scope 

The OpRa scope is the definition of a minimum set of Public Transport raw data needed to enable PT 
quantitative analysis.  

OpRa does not go into the domain of service quality measurement and reporting: service quality 
analysis will use data provided by OpRa, but quality definition remains a contractual level issue 
ÂÅÔ×ÅÅÎ Á 0ÕÂÌÉÃ 4ÒÁÎÓÐÏÒÔ !ÕÔÈÏÒÉÔÙ ÁÎÄ Á 0ÕÂÌÉÃ 4ÒÁÎÓÐÏÒÔ /ÐÅÒÁÔÏÒ ÏÒ ÁÎ ÏÐÅÒÁÔÏÒȭÓ ÉÎÔÅÒÎÁÌ ÃÈÏÉÃÅ 
for a purely private service. OpRa reports unbiased actual data (i.e. measured or observed), described 
and aggregated in a shared and understandable way. 

OpRa focuses mainly on observed/measured and registered information, i.e. information which cannot 
ÂÅ ÃÈÁÎÇÅÄ ÁÎÙÍÏÒÅ ÉÎ ÔÈÅ ÆÕÔÕÒÅȢ 4ÈÉÓ ÉÎÆÏÒÍÁÔÉÏÎ ÉÓ ÍÁÉÎÌÙ ÁÎ ÏÕÔÐÕÔ ÏÆ ÔÈÅ ÄÏÍÁÉÎ ȰÏÐÅÒÁÔÉÏÎÓ 
monitoring & control" as defined by Transmodel. 

Based on the actual service, including delays and cancelled vehicle journeys, etc., OpRa considers the 
recorded reality of operation, either through individual observed and registered data at a given 
sampling interval (raw data) or in an aggregate way (indicators) and provides the data exchange 
format. 

The approach documented in detail in this document is coherent with EU Directive 2010/40. It relates 
to the Article 4 of the Delegated Regulation EU 2017/1926 [16], as regards the historic data. OpRa 
proposes to complement NeTEx (dedicated to the static scheduled information), for the historic data, 
based on the underlying conceptual data reference model Transmodel EN 12896, similarly to the 
requirement of the Delegated Regulation EU 2017/1926 referring to the static scheduled information2. 

2 Normative references  

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 

EN 12896 (all parts), Public transport. Reference data model 

EN 16614 (all parts), Public transport. Network and Timetable Exchange (NeTEx) 

EN 15531 (all parts), Public transport. Service interface for real-time information relating to public 
transport operations 

EN 13816:2002, Transportation. Logistics and services. Public passenger transport. Service Quality 
Definition, Targeting and Measurement 

EN 15140:2006, Public passenger transport. Basic requirements and recommendations for systems that 
measure delivered service quality 

ISO 8601, Date and time ɂ Representations for information interchange 

ISO 639, Code for individual languages and language groups  

 
2 For what concerns the exchange of static scheduled data (such as public transport, long distance coach and 
maritime including ferry), the relevant data in the national access point should use the CEN data exchange 
standard NeTEx CEN TS 16614 based on the underlying conceptual data reference model Transmodel EN 
12896:2006 and subsequent upgraded version. 
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3 Terms and definitions  

For the purposes of this document, the terms and definitions given in in prEN 12896-8 and the 
following apply. 

ISO and IEC maintain terminology databases for use in standardization at the following addresses:  

ɂ ISO Online browsing platform: available at https://www.iso.org/obp/  

ɂ IEC Electropedia: available at https://www.electropedia.org/  

4  Symbols and Abbreviations  

The common symbols and abbreviations used in this document set are presented in EN 12896. In 
addition, the following terms are used: 

API Application programming interface 

AVL Automated vehicle location 

AVLS AVL system 

AVMS Automated vehicle management system 

CEN Comité Européen de Normalization 

ERA European Union Agency for Railways 

IFOPT Identification of fixed objects in public transport 

ISO International Standards Organization 

KPI Key performance indicator 

MI Management Information 

MMTIS multimodal travel information services 

MTBF Mean Time Between Failure 

NeTEx Network and Timetable Exchange 

OJP Open Journey Planner 

OpRa Operating raw data and statistic exchange 

PT  Public transport 

PTA Public transport authority 

PTO Public transport operator 

QoS Quality of service 

SIRI Service Interface for Real-time Information  

TR Technical Report 

UC Use case 

UIC International Union of Railways 

UITP International Association of Public Transport 

UML Unified Modelling Language 

UPT Urban Public Transport 

https://www.iso.org/obp/ui
https://www.electropedia.org/
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WGS World Geodetic Standard 

WSDL Web Services Description Language 

XMI XML Metadata Interchange 

XML Extensible Markup Language 

XSD XML schema document 

5 Compatibility with Existing Standards  

5.1 Compatibility with Transmodel  

5.1.1 General 

As previously mentioned, OpRa is strongly related to the EN 12896-8:2019, Public Transport ɀ 
Reference Data Model ɀ Part 8: Management Information and Statistics, that mainly describes how to 
structure data which either refers: 

ɂ to the planning stages (e.g. timetables, run times, driver rosters, etc.), and/or 

ɂ to the daily actual production, which is registered for different purposes, in particular to build 
indicators and for the provision of different types of statistics. 

In Transmodel the term indicator means a set of data (calculated or measured) which may be either 
qualitative or quantitative that is used to provide information on the status (may be a measure, a 
functional state, etc.) or the quality of a service or a function. 

In particular, EN 12896 8, Public Transport ɀ Reference Data Model ɀ Part 8: Management Information 
and Statistics is about data semantics and structuring of raw data used to provide indicators, 
meanwhile OpRa is about the different types of indicators, each specialized for reporting information on 
a specific aspect of Public Transport. 

5.1.2 Data structure representation  

5.1.2.1 Generic Loggable Object model  

According to the type of indicator (use case), a different granularity of data and different data types are 
recorded. However, the mechanism for creating records and the associated information in view of the 
provision of indicators is similar in all cases. 

Therefore, rather than describing multiple data structures for each use case, Transmodel provides a 
generic structure (a design pattern) that shall be used to represent the changes of state of objects, their 
recording and representing indicators (Figure 2). 

Transmodel provides some examples to explain how this generic pattern can be applied to concrete use 
cases. 

ENTITY is defined in Transmodel as any data instance to be managed in an operational version 
management system. When several data sources coexist, an ENTITY must be related to a given DATA 
SOURCE in which it is defined. 

LOGGABLE OBJECT is considered as a TRANSMODEL VIEW, i.e. it represents selected properties of one 
or more ENTITIEs being monitored/observed for significant events and changes of state. 

Successive states and events affecting any observed ENTITY are recorded as a set of LOG ENTRies, 
making up a temporal trace that can be analysed for management purposes or examined for audit 
purposes. 



pr TR OPRA:2025 (E) 

15 

The LOG ENTRies are triggered by EVENTs occurring in the lifecycle of an object and may be grouped 
together in any kind of storage to form a LOG. 

Successive states affecting any observed ENTITY are recorded as a set of LOG ENTRies, making up a 
temporal trace that can be analysed for management purposes or examined for audit purposes. 

The LOG ENTRies are triggered by EVENTs. The EVENT itself is not necessarily represented in the 
implementation system, only the LOG ENTRY capturing the salient aspects of the event. 

When an EVENT has spatial attributes, it becomes a LOCATED EVENT and has geographical attributes 
that can refer to: 

ɂ the ZONE in which the LOCATED EVENT is located; 

ɂ the POINT where the LOCATED EVENT occurs; 

ɂ the LINK on which the LOCATD EVENT is located. 

 

Figure 1 ɂ Loggable Object model (source Transmodel Part 1)  

5.2 Compatibility with EN 13816:2002 ɂ Service Quality Definition, Targeting and 
Measurement  

EN 13816:2002 is a specific type of service evaluation standard that establishes a framework for 
defining, selecting the appropriate measurement method and measuring the quality of service in public 
passenger transport. 

The standard introduces: 

ɂ %ÉÇÈÔ ȰÆÉÒÓÔ ÌÅÖÅÌȱ ÑÕÁÌÉÔÙ ÃÒÉÔÅÒÉÁ: Availability, Accessibility, Information, Time, Comfort, 
Customer Care, Security and Environment. 

ɂ Further second and third level sub -criteria  corresponding to variables that affect the quality of 
the service. 

The standard does not set specific quality requirements and leaves the organization free to set the 
appropriate level of service. The definition of the quality of service offered needs to consider a list of 
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criteria covering all the first level criteria, and selecting second and third level sub-criteria according to 
the needs. 

It also recognized that the quality of urban public transport (UPT) was dependent on a number of 
factors like the capacity of the operator to manage his organization, operating conditions, role of the 
PTAs (roads department, traffic police, etc.). 

1ÕÁÔÔÒÏȭÓ ÒÅÓÅÁÒÃÈ ÄÅÖÅÌÏÐÅÄ Á ÓÐÅÃÉÆÉÃ ÑÕÁÌÉÔÙ ÍÁÎÁÇÅÍÅÎÔ ÔÏÏÌȟ ȰÔÈÅ 504 ÑÕÁÌÉÔÙ ÌÏÏÐȱ ɉ&ÉÇÕÒÅ σɊȟ 
×ÈÉÃÈ ÃÁÎ ÂÅ ÁÐÐÌÉÅÄ ÁÔ ÔÈÅ ÆÉÒÍȭÓ ÌÅÖÅÌ ÁÓ ×ÅÌÌ ÁÓ ÁÔ ÔÈÅ ×ÈÏÌÅ 504 ÓÙÓÔÅÍȭÓ ÌÅÖÅÌȢ 

 

Figure 2 ɂ The Urban Public Transport Quality Loop. Source: QUATTRO taken from TCRP 2010  

The report describes the quality loop to be based on four distinctive benchmarks: 

a) Expected Quality : This is the level of quality demanded by the customer. It can be defined in 
explicit and implicit expectations. Tools for evaluation: revealed and stated preference methods. 

b) Target Quality : This is the level of quality that the transport undertaking aims to provide for its 
passengers. It should be defined according to the level of quality expected by the passengers, 
external and internal pressures, and budgetary constraints and competitor/market performance. 
Tools for evaluation: customer charters and guarantees of service, partnership agreements, quality 
standards and certification, quality contracts, quality tenders and evaluation procedures, etc. 

c) Delivered Quality : This is the level of quality achieved on a day-to-day basis in normal operating 
conditions. Disruptions to service, whether they are the fault of the undertaking or not, are 
considered. Tools for evaluation: compensation schemes for the benefit of the users, 
reward/penalty schemes concerning operators and authorities, internal quality measurement, self-
assessment methods and benchmarking (KPIs). 

d) Perceived Quality : This is the level of quality perceived by passengers during their journeys. Tools 
for evaluation: customer satisfaction index (CSI), customer-charter feedback systems. 

From the above, it is evident there are many approaches that operators and public authorities can adopt 
to improve public transport quality. For performance measures, each operator/authority should define 
a target level of reference taking into account in particular the number of passengers affected. 
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5.3 Compatibility with EN 15140:2006 ɂ Basic requirements and recommendations 
for systems that measure delivered service quality  

EN 15140:2006 supports the development of a (robust) performance measurement system with 
reference to what indicated in EN 13816. 

With respect to data collection methods, it introduces the concepts (and related requirements) of: 

ɂ surveyors; 

ɂ technical measurements; 

ɂ continuous measures; 

ɂ sampling measures. 

It proposes some recommendations such as: 

ɂ refer to good practices applied to similar contexts; 

ɂ selection of the criteria to be measured should be based on surveys of users' expectations. 

The number of criteria to be measured needs to be large enough to cover the essential criteria (first 
level) but limited by the ability to manage the data collection of these criteria. It is recommended to 
report the measures to the number of users of the service. 

6 Links to regulations  

The development of the OpRa standard has been largely driven by the requirements of the European 
Commission Delegated Regulation (EU) 2017/1926 supplementing the ITS Directive with regard to the 
provision of EU-wide multimodal travel information services (MMTIS) amended by Delegated 
Regulation (EU) 2024/490. 

It establishes the specifications needed to ensure the accessibility, exchange and update of standardised 
travel and traffic data, as well as for distributed journey planning within the EU. 

The MMTIS Delegated Regulation aims to create appropriate conditions for cooperation of all the 
relevant stakeholders along the travel information value chain, including transport authorities, 
transport operators, travel information service providers, infrastructure managers and transport on 
demand service providers among others. 

The 2024 revision added new data types in an Annex, including static, historic and observed travel and 
traffic data types which are the focus of this OpRa standard. 

6.1 Data required by the MMTIS regulation  

The MMTIS describes four key types of data which need to be provided: static, historic, observed and 
dynamic travel and traffic data. 

Of these, historic and observed are defined within the scope of this OpRa standard for public transport 
related data. Static data is described by TS 16614 ɀ Public transport ɀ Network and Timetable Exchange 
(NeTEx) format and dynamic data by EN 15531 ɀ Public transport ɀ Service interface for real-time 
information relating to public transport operations both of which are referenced within this document 
where required. 

To provide the required historic and observed data a combination of planned, real time and raw data 
indicators are used. 
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6.1.1 Observed Data 

Observed data is empirical data collected through the direct measurement or monitoring of public 
transport operations, passenger behaviour, vehicle performance, and related infrastructure elements. 
This includes data recorded from sensors, automated systems, manual counts, fare transactions, GPS 
tracking, and environmental monitoring tools. Observed data reflects real-world conditions without 
predictive modelling. 

Observed data is gathered by observing and recording events as they occur, without any manipulation 
or intervention of the data observed. This data is likely to be classed as raw data as described in section 
9.1.1. Data preparedness. 

6.1.2 Historic Data  

Historic data is derived from previously recorded observations of public transport operations, 
passenger usage patterns, vehicle movements, and infrastructure performance over defined past time 
periods. Historic data includes validated datasets such as schedule adherence logs, fare transaction 
records, passenger counts, environmental conditions, and operational metrics. It serves as a basis for 
trend analysis, benchmarking, forecasting, and retrospective assessment within standardised public 
transport frameworks. Historic data does not include real-time or predictive data, and its validity 
depends on consistent data collection and curation practices. 

6.1.3 Key Performance Indicator  

A Key Performance Indicator (KPI)is a quantifiable measure of performance over time and/or space for 
a specific objective, and is typically tracked over a defined period, allowing for analysis of trends and 
performance over time. There is normally a target or threshold to compare with, depending on the 
quality system in use to enable the evaluation of monitored behaviours and identify if they are 
acceptable or not.  KPIs are created from data that has been collected, analysed, and summarised and 
used to help decision-making. 

There are two categories of measurements for KPIs. 

ɂ Quantitative facts presented with a specific objective numeric value measured against a standard. 
Usually, they are not subject to distortion, personal feelings, prejudices, or interpretations. 

ɂ Qualitative represents non-numeric conformance to a standard, or interpretation of personal 
feelings, tastes, opinions or experiences. An example of a qualitative indicator would be a 
ÐÁÓÓÅÎÇÅÒȭÓ ÓÁÔÉÓÆÁÃÔÉÏÎ ÁÂÏÕÔ ÁÎ ÁÓÐÅÃÔ ÏÆ Á ÊÏÕÒÎÅÙȢ 

 

6.1.4 Indicator  

Key Performance Indicators define a set of values to measure against. These raw sets of values, which 
can be fed to systems that aggregate the data, are called indicators.  

An 'indicator' can only measure what 'has' happened, so the only type of measurement is descriptive or 
lagging. Any KPI that attempts to measure something in a future state as predictive, diagnostic or 
prescriptive is no longer an 'indicator', it is a 'prognosticator' ɀ at this point, it is analytics (possibly 
based on a KPI) but leading KPIs are also used to indicate the amount of front-end loading activities. 
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7 Types of Reference Data Used in OpRa 

7.1 General 

The exchange of data between two systems requires that both systems can refer to data instances 
unambiguously. In OpRa, this involves the use of a number of concrete DATA SOURCE systems to 
specify the scope and nature of the identifiers of the different types of entity that appear as elements in 
interfaces, for example LINES, Vehicle SCHEDULED STOP POINTS, DIRECTIONs and Vehicle Features. 
Table 1 summarises these entities. 

Two features need to be specified for each data reference system: a data model and an identifier scope 
(i.e. a namespace for the allocation of identifiers within the model). 

Some data elements, such as time, can be assigned a universal scope, other namespaces such as product 
references, need to be mutually agreed between communicating pairs of systems, and will be specific to 
their implementations. 

Those data systems that need to be agreed upon for OpRa fall into two groups: 

ɂ Simple models, for which there is an exactly equivalent entity in both systems, for which only the 
namespace and identifier element need to be agreed. 

ɂ Complex models, where not only the namespace, but also the submodel needs to be agreed upon ɀ 
for example, the stop and place location model. 

In the latter case it is desirable to try and reduce the model to a simple reference if possible 

Table 1 ɂ Data References for OpRa 

Reference 
Data 

Type SIRI XML 
Element  

Scope Basis Discovery  

Date & Time  Simple xsd:dateTime Universal ISO 8601 -- 

Language Simple xml:language Universal ISO 639 -- 

Location Comple
x 

LocationStructure  Universal WGS84 / gml -- 

Information 
Provider 

Simple ParticipantRef  Participants, 
Regional? 

agreement -- 

The Participant Reference is used as a general purpose Namespace for data references. The Participant 
Reference of each system communicating messages must be unique and so provides a guaranteed 
unique scope, both for message and subscription identifiers, and for data element types originating 
from a given system. 

7.2 Identification of Objects beyond system borders  

7.2.1 General 

To ensure that different systems can reference the same object, an object ID is required that is 
recognised by all systems. Within the scope of the OpRa interfaces, stops, routes and transport 
authorities are examples of such object types that require information exchange over interface services. 
For this reason, there is a need for referencing systems that are generally known and can be commonly 
used. 
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That does not necessarily mean that a software system has to use these object keys in their own 
operation. It suffices, when the system understands the general object references and is able to depict 
the relevant information using internal identifiers. 

7.2.2 Object identifiers and namespaces  

Object identifiers in NeTEx and related standards are made up of a prefix and an identifier string, 
separate by a colon: 

ɂ The prefix is a namespace (or 'Codespace' in the NeTEx sense), a string indicating the coding system 
being used (for long identifiers it may also indicate a common root value, as say declared by a 
Codespace element). The prefix should not contain colons. Where there is a nationwide system the 
country code may conveniently be used as a namespace (e.g. de, fr, ch, etc.).  

ɂ The identifier string is a key value within the chosen coding system that uniquely identifies an 
instance of the object. It may be atomic - based on a single attribute - or composite - based on 
multiple attributes, some of which may be keys of other object types. Colons may be used to 
separate the attribute values of a composite key, for example '9162:1:2'. Where a composite key is 
used, a namespace should also always be used so as avoid confusion between the namespace 
delimiter and the first colon of the composite key, ie: that 'de:9162:1:2' should be read as 'de' + 
'9162:1:2' and not 9162 + 1:2. An IFOPT-oriented syntax is used for the schemas to reference 
objects presented in this chapter. It uses a colon to separate namespaces. For this reason, a colon is 
a syntactic separator and cannot be used in identifiers. 

In an implementation of the OpRa Schema it is possible to declare one or more namespaces and 
namespace identifiers that are in use in a given data exchange (e.g. by adding a tag to do this to the 
request/response). The namespace identifiers can then be used both to formally indicate the coding 
system being used, and to reduce verbosity. 

All relevant objects need to have id that are: 

ɂ Persistent : They do not change over time. 

ɂ Globally unique : In some cases, a SystemId is added in OpRa to make it clear, which system is using 
a given id. 

ɂ Managed by one master (system) : This means one organisation is responsible for the id of a given 
object.  

ɂ Distributed if necessary : Other systems should use the same id. 

In what follows the referencing systems required for different object types will be presented. 

It should never be necessary to interpret the content of an id. If information is necessary for users, it 
needs to be stored in elements or attributes separately. 

7.3 Participant (information provider) identification  

7.3.1 General 

In order to be able to distinguish between the messages from different communicating partners using a 
service, a unique scope of reference is needed. This scope is indicated in each message by a unique 
Participant Reference for each participant, using a Participant Code mutually agreed between the 
participating systems, and which forms part of the unique message reference. The Participant Reference 
also provides a default scope for all other data references originated from the participant.  
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7.3.2 Model  

Single scope, the ParticipantRef. must be unique to each system in the network. 

7.3.3 Namespace and Scope 

The Participant Reference is unique between any pair of communicating OpRa participants. 

7.4 Participant pair identification (service participant pair code)  

7.4.1 General 

If necessary, the agreed set of unique identifiers for some or all data references may be specific to the 
interaction of a pair of participants. That is to say a separate Participant Pair Code may be created (as 
opposed to the actual Participant Codes of either Participant) to serve as a Namespace that is unique to 
the interaction of the two parties for a specific service. Both Participants may then map the data values 
to their own internal identifiers.  

7.4.2 Model  

The Participant Pair have a single scope, the ParticipantPairRef. This will either be the ParticipantRef of 
the Producer system, or a more specific mutually agreed scope. 

7.4.3 Namespace and Scope 

Participant Pair code is unique between any pair of communicating OpRa participants. 

7.5 Data formats  

7.5.1 Date & time  

All timestamps are stated in UTC (Coordinated Universal Time). The use of UTC avoids problems with 
changeover between summer and winter time zones. Differences from the UTC time zone are coded in 
accordance with ISO 8601 (e.g.: 2000-04-07T18:39:00+01:00). 

In accordance with ISO 8601, if no time difference is given, the time is in UTC; this may be further 
indicated by the presence of a Z suffix (2002-04-30T12:00:00 corresponds to 2002-04-30T12:00:00Z). 
In other words, the first 19 characters are obligatory and correspond to local time or UTC. 

Time units less than one second are ignored. 

<ExpectedDepartureTime>2001 - 12- 17T09:30:47+01:00</ExpectedDepartureTime>  

7.5.2 Time Zones 

It should be noted that xs:dateTime does not require timezone to be declared, but this always shall be 
declared in systems which involve more than one timezone. 

7.5.3 Georeferences 

Several of the OpRa functional services include geospatial point coordinates among their response data, 
for example for the positions of moving PT vehicles. The actual coordinate system to be used is 
parameterised: OpRa supports the Geographic Mark-up Language (GML) coordinate formats and data 
reference systems. The following example shows the encoding of a point for a vehicle LOCATION, using 
epsg: 4326 as indicated by the srsName attribute. 

<VehicleLocation srsName="epsg:4326">  
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<Coordinates>52.5600 3.000012<Coordinates>  

</VehicleLocation>  

 

Note that a default value for the srsName attribute may be set on the delivery header, or request 
context, to apply to all points in the response, and so does not need to be repeated on individual points 
(though it can be if wished, as shown in the example above). Points may also be assigned an identifier. 

<ServiceDelivery srsName="epsg:4326">  

é 

<VehicleLocation id=" point96ò 

<Coordinates>52.5600 - 3.000012<Coordinates>  

</VehicleLocation>  

 

The OpRa encoding uses tags and attributes in the OpRa and or appropriate NeTEx or SIRI namespace 
that correspond exactly to equivalents in the GML namespace. The following example shows an 
equivalent GML encoding. 

 <gml:location>  

  <gml:Point gml:id="point96" srsName="epsg:4326">  

   <gml:coordinates>52.5600 - 3.000012</gml:coordinates>  

  </gml:Point>  

 </gml:location>  

 

As an optimisation, an alternative encoding is also supported in OpRa: this is an efficient, fixed mark-up 
comprising a pair of explicit Latitude and Longitude elements, stated in WGS 84 (World Geodetic 
System 1984) decimal degrees of arc. This encoding is used as a default in OpRa, and allows the 
validation of the coordinates to be enforced by the schema validator (for a parameterised gml 
coordinate system, validation must otherwise be enforced by the application according to the srsName 
parameter). 

 <VehicleLocation>  

  <Longitude> - 3.000012</Longitude>  

  <Latitude>52.5600 <Latitude >  

 </VehicleLocation>  

 

The above optimised OpRa encoding is equivalent to a general gml:coordinates format encoding: 

 <gml:location>  

  <gml:Point gml:id="point96" srsName="epsg:4326">  

  <gml:coordinates>52.5600 - 3.000012</gml:coordinates>  

  </gml:Point>  

 </gml:location>  

7.5.4 National language of text elements  

In accordance with standard W3C usage, text elements may include an xml:lang attribute to indicate the 
language in which a string is specified. ISO standard language values should be used to indicate the 
specific languages, see ISO 639-1, ISO 639-3 and RFC 1766. 

In SIRI a Natural Language Data type, which is a string incorporating the XML lang attribute, is used for 
text elements that may be in different languages. For example: 

 <Name lang=òdeò>M¿nchen, Hauptbahnhof</Name> 

 <Name lang=òfrò>Munich Gare Centrale</Name> 

 <Name lang=òenò>Munich Main Station</Name> 

 <Name lang=òitò>Munich Main Station</Name> 
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7.5.4.1 Two character ISO Language code. 

The global namespace used is as per ISO 639-1. 

8 Use cases 

8.1 General 

A deep and detailed study of the public transport sector has been conducted, focusing on current or 
desired usage of raw data and statistics on information exchange processes among stakeholders 
(mainly authorities, operators and system providers) in several EU countries. Particular attention has 
been posted on the identification of all possible measured data and measured data aggregation and 
statistics exchanges. 

All the aspects have been described in terms of Public Transport National scenarios, including high-
level description of the role of indicators in PT Governance. Thanks to this contribution, national 
requirements have been collected and analysed, focusing on data input for PT network study including 
by organisations including ERA, UITP and UIC. 

8.2 Purpose 

This section to outline the use cases for OpRa according to the defined scope carefully identified on the 
base of national Public Transport Service scenarios and Public Transport QoS in EU projects with the 
aim to have as precises as possible a standard. 

8.3 Actors and use case categories 

8.3.1 Actors  

The main actors involved in OpRa are the following: 

ɂ Public Transport Operator  (PTO) in charge to provide PT Service in accordance with a contract 
with Public Authority. Interest in having an efficient Service to reduce costs 

ɂ Public Transport Authority  (PTA) at several levels (Central and delegated ones) in charge to 
create contracts and verify results of the PT Service respect contract Service Level Agreement (SLA). 

ɂ System Integrators  that provide hardware devices and software platforms and applications to 
facilitate the operations of PT Service. 

ɂ PT Service passengers that represent the demand of transport to be satisfied in a sustainable way 
by Public Administrations and stakeholders. 

8.3.2 Use case categories 

The OpRa main use cases cover data exchange for operation analysis and contractual reporting 
purposes. They have been divided into the following use cases groups: 

ɂ Situation analysis . This use case group covers all the data exchange scenarios where the aim of the 
exchange is to provide data to examine and study the operating status (e.g. delays because of traffic 
lights, road construction, traffic jams, etc.). It requires some recording of aspects of the operational 
context and of events along with the real-time data performance. 

ɂ Contractual reporting . This use case group covers data exchange where the actual service is 
accounted towards the local, regional or national administration body responsible for providing 
public transportation. It requires some representation of the accounting of undertaken services. 
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ɂ Providing data for Quality -of-Service analyses and processes. Based on the planned timetables 
and the exchanged data, quality-of-service (QoS) analyses may take place, including delays and 
cancelled vehicle journeys, 

During the information gathering phase, a more detailed categorisation of use cases has been defined 
according to the specific aspect of the Public Transport Service it dealt with. 

The following types have been defined: 

ɂ High Level Generic : This is a particular category, which gathers generic use cases for OpRa 
potentially relevant to data format and update criteria, and in general all the UCs relevant to XSD 
format design and future implementation of exchanging data. 

ɂ Service Offer: It gathers all the themes and use cases relevant to the Offer of Transport for PT 
Service (e.g. Spatial and time coverage, offered seats, etc.). This category is further divided into 
following sub-categories: 

ɂ Planned Service Offer (as result of Strategic and Tactical planning phases); 

ɂ Actual (measured) Service Offer. 

ɂ Service demand : It gathers all the themes and use cases relevant to the Demand of Transport for 
PT Service (O/D matrix, load factor, etc.). This category is further divided into following sub-
categories: 

ɂ Expected Service Demand; 

ɂ Actual (measured usage) Service Demand. 

ɂ Service externality : It gathers all the themes and use cases relevant to PT Service Externality, that 
imply cost or benefit that affects an external party who did not choose to incur that cost or benefit 
(pollution emissions, safety, etc.). 

ɂ Service Economy: It gathers all the themes and use cases relevant to the Economy of Transport for 
PT Service in terms of incoming funds (sold tickets, etc.) and expenses (costs, etc.). This category is 
further divided into following sub-categories: 

ɂ Income Service Economy; 

ɂ Expenses Service Economy. 

ɂ Service efficiency : It gathers all the themes and use cases relevant to the Efficiency of Transport for 
PT Service (lines overlaps, MTBF, delays, etc.). 

A correlation between the two categorisation and the involved actors have been defined as reported in 
the following Traceability Matrix. 

Table 2 ɂ OpRa use case categories and actors, traceability matrix  

    Actors  Analysis scenarios  

Macro-
category  

Sub-
category (if 
any)  

PTO PTA 
System 
Integrator  

Passenger 
Situation 
analysis  

Contractual 
reporting  

Data for 
QoS 
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    Actors  Analysis scenarios  

Macro-
category  

Sub-
category (if 
any)  

PTO PTA 
System 
Integrator  

Passenger 
Situation 
analysis  

Contractual 
reporting  

Data for 
QoS 

OFFER 

PLANNED X X X     X x 

ACTUAL 
(measured) 

X X X X X X x 

DEMAND 

EXPECTED X X X     X   

ACTUAL 
(measured 
usage) 

X X X X X X   

EXTERNALITY   X x X X x X   

ECONOMY   X X       X   

EFFICIENCY   X X X x X X X 

8.3.3 Collection of use cases 

8.3.3.1 General 

The list of use cases in this section presents a variety of public transport activities that could benefit by 
using the raw data exchange. Therefore, in most cases the focus lies on the data contents that are to be 
exchanged (content use cases). Eighteen use cases have been identified, as depicted in the following 
table: 

Table 3 ɂ OpRa use cases 

No. OpRa use case 

1 Public Transport Service dimensions 

2 Public Transport Service Commercial speed 

3 Public Transport Service spatial coverage 

4 Public Transport Service temporal coverage 

5 Public Transport Service Inter-change nodes 

6 Origin/Destination zones connections 

7 Origin/Destination Matrix  

8 O/D zones moving cause 

9 Public Transport Fleet dimensions 

10 Transport Demand Dimensions 

11 Public Transport Service Load factor 

12 Public Transport Service safety 

13 Public Transport Service pollution emission 
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No. OpRa use case 

14 Public Transport Service incoming funds 

15 Public Transport Service costs 

16 Public Transport Operator dimensions 

17 Service delays and inefficiencies 

18 Public Transport Service performed distance 

 

For the purpose of the work and to be able to identify the raw data needed to exchange and store, each 
use case has been specialised in a series of elementary use cases. The following Traceability Matrix 
highlights the relations among use cases and elementary use cases. 
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Table 4 ɂ Use cases, traceability Matrix  

 
Macro-
category  

OFFER DEMAND 
EXTERNALI
TY 

ECONOM
Y 

EFFICIENC
Y 

No. Use cases 
Elementary  
use cases 

Sub-
category 
(if any)  

Planned 
Actual 
(measured)  

Expecte
d 

Actual 
(measur
ed 
usage) 

   

1 Public Transport Service dimensions 13   X X           

2 
Public Transport Service Commercial 
speed 

2   X X           

3 
Public Transport Service spatial 
coverage 

1   X X           

4 
Public Transport Service temporal 
coverage 

1   X X           

5 
Public Transport Service Inter-change 
nodes 

2   X X           

6 Origin/Destination zones connections 2   X X   X       

7 Origin/Destination Matrix  6       X X       

8 O/D zones moving cause 2       X X       

9 Public Transport Fleet dimensions 4       X X       

10 Transport Demand Dimensions 10                 

11 Public Transport Service Load factor 2   X X           

12 Public Transport Service safety 6           X     

13 
Public Transport Service pollution 
emission 

1           X     

14 Public Transport Service incoming funds 16             X   

15 Public Transport Service costs 5             X   
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Macro-
category  

OFFER DEMAND 
EXTERNALI
TY 

ECONOM
Y 

EFFICIENC
Y 

No. Use cases 
Elementary  
use cases 

Sub-
category 
(if any)  

Planned 
Actual 
(measured)  

Expecte
d 

Actual 
(measur
ed 
usage) 

   

16 Public Transport Operator dimensions 4               X 

17 Service delays and inefficiencies 4               X 

18 
Public Transport Service performed 
distance 

6     X         X 
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In the following sections, elementary use cases are described for each category. The following 
histogram reports the number of use cases (UCs) per category: 

Table 5 ɂ Use cases for each category 

Category # UCs 

0 ɂ Generic High Level 9 

1 ɂ Service Offer 18 

2 ɂ Service Demand 17 

3 ɂ Service Externality 7 

4 ɂ Service Economy 21 

5 ɂ Service Efficiency 16 

Total 88 

 

 

Figure 3 ɂ Visualisation of the number of use case per category  

8.4 Prioritisation of Use Cases for Modelling  

The design of XSD schema for the exchange of raw data needed to enable KPI calculations required a 
prioritisation of Use Cases, primarily to ensure that the requirements of the MMTIS regulation are being 
met, and secondly to facilitate the governance activities for the PT Services. 

The below tables indicate for each OpRa use case the priority determined according to specific criteria: 

ɂ P1:  if the use case has HIGH relevance for MMTIS regulation 

ɂ P2: if the use case is relevant for contracts management and so for the PTA governance of the 
Service 

ɂ P3: others 
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8.4.1 Service Offer 

Table 6 ɂ Prioritisation of use cases planned service offer  

Use 
Case 

Description  Main actors  
Member 
States 

MMTIS 
relevance  

Notes Priority  

Use 
Case: 
OFFER-
001-
001 

Total length of 
planned distance to 
be run by PT 
Vehicle. 

PTO, PTA 4 LOW High importance for 
PTA in charge to 
manage contracts. 

P3 

Use 
Case: 
OFFER-
001-
002 

Planned number of 
offered Fleet 
Vehicle seats 

PTO, PTA 3 HIGH Improve multimodal 
travel information 
services and facilitate 
ÐÁÓÓÅÎÇÅÒÓȭ ÔÒÁÖÅÌȢ 

P1 

Use 
Case: 
OFFER-
001-
003 

Mean Fleet Vehicle 
seats per offered 
planned distance 

PTO, PTA 1 HIGH Observed data on 
delays and 
cancellations, linked 
to rules on 
ÐÁÓÓÅÎÇÅÒÓȭ ÒÉÇÈÔÓ ÁÎÄ 
obligations, can also 
enable service 
providers to inform 
passengers about 
their rights for 
compensation. 

P1 

Use 
Case: 
OFFER-
001-
004 

Planned VEHICLE 
JOURNEYs 

PTO, PTA 2 MEDIUM  P2 

Use 
Case: 
OFFER-
001-
005 

Planned 
commercial speed 

PTO, PTA 1 MEDIUM  P2 

Use 
Case: 
OFFER-
001-
006 

Total number of 
STOP POINTs in the 
Network 

PTO, PTA 1 LOW  P3 

Use 
Case: 
OFFER-
001-
007 

Total distance of 
ROUTEs 

PTO, PTA 1 LOW  P3 

Use 
Case: 

Provide 
rescheduling 

PTO, PTA 2 MEDIUM Covered by NeTEx - 
change due to control 

P2 
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OFFER-
001-
008 

information  action or rescheduling 
the latter is relevant 
to this UC. 

Use 
Case: 
OFFER-
001-
009 

The planed service 
(i.e.  network 
description and 
timetable 
description) shall 
be provided 
Shall be provided 
under a well-
documented 
standard and 
profile (as NeTEx). 

PTO, PTA 2 HIGH Not OpRa KPI. P1 

Use 
Case: 
OFFER-
001-
010 

Report the planed 
vehicle type per 
VEHICLE JOURNEY 

PTO, PTA 2 MEDIUM Can be provided via 
NeTEx, can be Country 
based, can be of 
interest for 
Accessibility. 

P2 

Use 
Case: 
OFFER-
001-
011 

Report the number 
of vehicles in the 
fleet (global and 
per vehicle type) 

PTO, PTA 1 LOW Can be provided via 
NeTEx. 

P3 

 

Table 7 ɂ Prioritisation of use cases actual service offer  

Use 
Case 

Description  Main actors  
Member 
States 

MMTIS 
relevance  

Notes Priority  

Use 
Case: 
OFFER-
002-
001 

Total Fleet Vehicle 
performed distance  

PTO, PTA 4 MEDIUM Only data on the 
arrival time or the 
departure time, or 
both, and, where 
possible the 
reasons for delays 
or cancellations 
should be made 
accessible via the 
national access 
point as specified in  
Article 3, not any 
operational data 
collected during the 
journey.  
 
* Interest of 
Agencies 

P2 

Use 
Case: 
OFFER-

Measured number of 
offered Fleet Vehicle seats 

PTO, PTA 3 HIGH   P1 
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002-
002 

Use 
Case: 
OFFER-
002-
003 

 Mean Fleet Vehicle seats 
per offered performed 
distance 

PTO, PTA 1 HIGH   P1 

Use 
Case: 
OFFER-
002-
004 

Actual VEHICLE 
JOURNEYs 

PTO, PTA 2 LOW   P3 

Use 
Case: 
OFFER-
002-
005 

Actual commercial speed PTO, PTA 1 MEDIUM * Interest of 
Agencies 

P2 

Use 
Case: 
OFFER-
002-
006 

Report the actual vehicle 
type per VEHICLE 
JOURNEY (should be 
different from planed 
information as soon as the 
number of seats, and 
number of seats for 
disabled persons or 
accessibility services are 
different from the planed 
version), 

PTO, PTA 2 MEDIUM   P2 

Use 
Case: 
OFFER-
002-
007 

Report the number 
vehicle used during 
operation (global and per 
vehicle type) 

PTO, PTA 1 LOW   P3 

 

8.4.2 Service Demand 

Table 8 ɂ Prioritisation of use cases planned service demand  

Use Case Description  
Main 
actors  

Member 
States 

MMTIS 
relevance  

Notes Priority  

Use Case: 
DEMAND-
001-001 

Expected 
number of 
passengers 

PTO, PTA 4 MEDIUM It considers the total expected 
number of passengers by the Public 
Transport Service in the reference 
period (typically the year). 
Goal: Evaluate the expected demand 
respect the reference Service 
contract. 
Formulae: 
Expected number of transported 

P1 
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passengers 
 
Possibly on a per line and per day 
base 

Use Case: 
DEMAND-
001-002 

Expected 
number of 
passengers on 
the total 
length of 
Vehicle path 

PTO, PTA 1 LOW It considers the total expected 
number of passengers and the total 
planned distance by the PTO to 
interrogate the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the expected demand 
respect the planned distance of each 
PTO respect the reference Service 
contract. 
Formulae: 
Expected number of transported 
passengers / Total planned distance 

P3 

Use Case: 
DEMAND-
001-003 

Expected 
number of 
passengers 
multiplied by 
total length of 
Vehicle path. 

PTO, PTA 1 LOW It considers the total expected 
number of transported passengers 
and the total planned distance to be 
performed by the PTO to 
interrogate the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the expected demand 
respect the planned distance of each 
PTO respect the reference Service 
contract. 
Formulae: 
(Expected number of transported 
passengers * total planned distance) 

P3 

Use Case: 
DEMAND-
001-004 

Expected 
number of 
passengers 
multiplied 
total planned 
distance on 
the total 
number of 
vehicles 

PTO, PTA 1 LOW It considers the total expected 
number of transported passengers, 
the total planned distance and the 
total number of   to be used vehicles 
by the PTO to interrogate the Public 
Transport Service in the reference 
period (typically the year). 
Goal: Evaluate the expected demand 
respect the planned distance and 
vehicle fleet of each PTO respect the 
reference Service contract. 
Formulae: 
(Expected number of transported 
passengers * total planned distance) 
/ Total number of vehicles 

P3 

Use Case: 
DEMAND-
001-005 

Expected 
reason for 
traveling 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of expected   reasons for 
traveling, segmented by day, period 
of the day and line. 

P3 
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Use Case: 
DEMAND-
001-006 

Expected 
origin and 
destination of 
travels 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of expected distribution 
of origin and destination of travels, 
segmented by day and period of the 
day. 

P3 

Use Case: 
DEMAND-
001-007 

Expected 
mode of travel 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of expected modes of 
travel on a per trip basis (may 
involve several modes), segmented 
by day and period of the day. 

P3 

 

Table 9 ɂ Prioritisation of use cases actual service demand  

Use Case Description  
Main 
actors  

Member 
States 

MMTIS 
relevance  

Notes Priority  

Use Case: 
DEMAND-
002-001 

Measured number of 
passengers 

PTO, PTA 2 HIGH  P1 

Use Case: 
DEMAND-
002-002 

Measured number of 
passengers on the total 
performed distance 

 2 MEDIUM  P2 

Use Case: 
DEMAND-
002-003 

Measured number of 
passengers multiplied 
by total performed 
distance 

 2 MEDIUM  P2 

Use Case: 
DEMAND-
002-004 

Measured number of 
passengers multiplied 
total performed 
distance on the total 
number of vehicles 

PTO, PTA 2 MEDIUM  P2 

Use Case: 
DEMAND-
002-005 

Actual reason for 
traveling 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of actual   
reasons for traveling, 
segmented by day, period 
of the day and line. 

P3 

Use Case: 
DEMAND-
002-006 

Actual origin and 
destination of travels 

PTO, PTA, 
studies, 
city 
planning 

1 LOW  P3 

Use Case: 
DEMAND-
002-007 

Actual mode of travel PTO, PTA, 
studies, 
city 
planning 

 LOW Provision of actual modes 
of travel on a per journey 
basis (may involve several 
modes), segmented by day 
and period of the day. 

P3 

Use Case: 
DEMAND-
002-008 

Actual connections on 
during travels 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of actual 
connexions of passenger 
during their travel: 
- number of connections 
per trip  
- number of times a 

P3 
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connection link is used 
On a day-type/period 
basis 

Use Case: 
DEMAND-
002-009 

Actual use of journey 
planners 

PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of actual use of 
journey planner: 
- number of request (time 
period based, unique user 
based) 
- origine/destination 
distribution  
- number of "no route 
found" (and report 
associated OD) 
Goal: 
Evaluate the difference 
between requests and 
usage 
Evaluate unserved needs 
ɉȰÎÏ ÒÏÕÔÅ ÆÏÕÎÄͼɊ 

P3 

Use Case: 
DEMAND-
002-010 

Actual total travel time PTO, PTA, 
studies, 
city 
planning 

1 LOW Provision of the total 
travel time, in PT and 
outside PT, for a period 

P3 

 

8.4.3 Service Efficiency  

Table 10 ɂ Prioritisation of use cases planned service offer  

Use Case Description  
Main 
actors  

Member 
States 

MMTIS 
relevance  

Notes Priority  

Use Case: 
EFFICIENCY-
001 

It considers the number of 
vehicles on a per 5 years age 
range (e.g. older than 5 years,10 
years, etc.) used by the PTO to 
provide the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the technical fleet 
efficiency of each PTO respect the 
reference Service contract. 
Formulae: 
N.A. 

PTO, PTA 3 LOW   P3 

Use Case: 
EFFICIENCY-
002 

It considers the number of 
vehicles on a per 5 years age 
range (e.g. older than 5 years,10 
years, etc) respect the total 
number of fleet vehicles, used by 
the PTO to provide the Public 
Transport Service in the 
reference period (typically the 

PTO, PTA 2 LOW   P3 
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year). 
Goal: Evaluate the technical fleet 
efficiency of each PTO respect the 
reference Service contract. 
Formulae: 
Number of vehicles in a specific 
age range / total number of 
vehicles 

Use Case: 
EFFICIENCY-
003 

It considers the total performed 
distance normalized by total 
number of employees of each PTO 
to provide the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the efficiency of 
each PTO considering the number 
of total employees and in the 
respect the reference Service 
contract. 
Formulae: 
Performed distance / number of 
employees 

PTO, PTA 1 LOW * Interest of 
Agencies 

P3 

Use Case: 
EFFICIENCY-
004 

It considers the total performed 
distance normalized by total 
number of drivers of each PTO to 
provide the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the efficiency of 
each PTO considering the number 
of total drivers and in the respect 
the reference Service contract. 
Formulae: 
Performed distance / number of 
drivers 

PTO, PTA 1 LOW * Interest of 
Agencies 

P3 

Use Case: 
EFFICIENCY-
005 

It considers the mean performed 
distance of each vehicle of each 
PTO to provide the Public 
Transport Service in the 
reference period (typically the 
year). 
Goal: Evaluate the efficiency in 
the usage of vehicles of each PTO 
respect the reference Service 
contract. 
Formulae: 
Performed distance / number of 
vehicles on a per contract basis. 

  1 LOW * Interest of 
Agencies 

P3 

Use Case: 
EFFICIENCY-

It considers the category of the 
employees for each vehicle of 
each PTO to provide the Public 

  2 LOW * Interest of 
Agencies 

P3 
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006 Transport Service in the 
reference period (typically the 
year). 
Goal: Evaluate the employees 
distribution in the different 
categories (drivers, 
administrative, engineering, etc.) 
of each PTO respect the reference 
Service contract. 
Formulae: 
Percentage and absolute  
distribution of employees  for all 
contractual categories 

Use Case: 
EFFICIENCY-
007 

It considers the total number of 
employees and drivers for each 
vehicle of each PTO to provide the 
Public Transport Service in the 
reference period (typically the 
year). 
Goal: Evaluate the percentage of 
drivers on total number of 
employees of each PTO respect 
the reference Service contract. 
Formulae: 
Total number of drivers / Total 
number of employees 

PTA 1 LOW   P3 

Use Case: 
EFFICIENCY-
008 

It considers the total performed 
distance by each vehicle to 
provide the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the distance 
performed by each vehicle for 
maintenance purposes. 
Formulae: 
Total number of km for each fleet 
vehicle  

PTO 1 MEDIUM * Interest of 
Agencies 

P2 

Use Case: 
EFFICIENCY-
009 

It considers the occurred and 
resolve date of each Failure for 
each vehicle used to provide the 
Public Transport Service in the 
reference period (typically the 
year). 
Goal: Evaluate the maintenance 
efficiency of each vehicle to 
monitor the maintenance 
purposes. 
Formulae: 
MTBF  

PTO 3 LOW   P3 

Use Case: It considers the occurred delay at PTO  HIGH As regards P1 
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EFFICIENCY-
010 

a specific point (STOP_POINT) for 
each line of the Public Transport 
Service in the reference period 
(day, month). 
Goal: Evaluate the efficiency of 
the Service in terms of delays. 
Formulae: 
Mean (Arrival Time - Scheduled 
Time) 

the historic 
and 
observed 
travel and 
traffic data, 
only data 
which are 
relevant to 
enhance 
multimodal 
travel 
information 
services 
should be 
shared.  

Use Case: 
EFFICIENCY-
011 

Should be available  : 
- on a per stop base (especially 
first and last stops) 
- on an origine/destination base 
- on a peak/of-peak base 
- on an area (i.e. region or city) 
base 
The definition of late shall be very 
clearly stated: 
- maximum delay to be classified 
as on time (may depend on mode) 
- there may be a specific 
definition for headway services 
- cancelled services shall be 
clearly identified 
- additional services shall be  
clearly identified 

PTO, PTA 2 HIGH Number of 
late services 

P1 

Use Case: 
EFFICIENCY-
012 

Delay and late service shall be 
categorized depending on their 
cause: 
- incidents due to the 
infrastructure,  
- due to external events (weather, 
passenger, traffic congestion, 
etc,),  
- due to the operator's 
management and decision,  
- to strikes or social event, 

Service 
delays 
and 
inefficien
cies 

2 HIGH As regards 
the historic 
and 
observed 
travel and 
traffic data, 
only data 
which are 
relevant to 
enhance 
multimodal 
travel 
information 
services 
should be 
shared.  

P1 

Use Case: 
EFFICIENCY-
013 

Number of full or nearly full, and 
empty or nearly empty vehicles. 
On a per line (or 

PTO, PTA 1 HIGH It concerns 
occupancy. 

P1 
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origin/destination), per peak/off -
peak, and vehicle type base. 

Use Case: 
EFFICIENCY-
014 

Report the number of cancelled 
journeys, and associated reasons 
(number of cancelations per 
reason type), on a predefined 
period base. 

PTO, PTA 1 HIGH   P1 

Use Case: 
EFFICIENCY-
015 

It considers the age category of 
the employees for each PTO to 
provide the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the employees age 
distribution in the different 
categories (drivers, 
administrative, engineering, etc.) 
of each PTO respect the reference 
Service contract. 
Formulae: 
Percentage and absolute  
distribution of employees  age for 
all contractual categories. 

PTO, PTA 1 LOW   P3 

Use Case: 
EFFICIENCY-
016 

It considers the maximal number 
of drivers needed for daily 
operation of the Public Transport 
Service in the reference period 
(typically the year). 
Goal: Evaluate the measured 
demand respect the reference 
Service contract. 
Formulae: 
Measured number of maximal 
needed daily drivers 

PTO, PTA 1 LOW   P3 

 

9 Conceptual Data Model  

9.1 Concepts introduced in OpRa  

9.1.1 Data preparedness  

Many use cases in OpRa use data sources that can have various levels of reliability. Informing the 
consumer of a dataset about the reliability of the raw data and other indicators being exchanged an 
important block of metadata. For example, if an onboard device data aggregator acting as a producer 
states that the data has been fully processed and cleaned, the consumer side is not required to develop 
and maintain data cleansing functionality. 

To be able to calculate the metrics transferred, using OpRa will require, depending on the data about a 
metric being transferred, access to the raw unprocessed data for both planned and unplanned service 
operations as well as processed clean data. 
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For example, in the scenario where data is being exchanged between a PTO unit and a PTO server there 
are three stages of preparedness of the data: 

ɂ Raw 

ɂ Cleansed 

ɂ Processed 

9.1.1.1 Concept overview  

To illustrate the differences between the preparedness states, the following table sums the roles of a 
producer and a consumer system, and lists some consequences which would trigger some architecture 
planning considerations in an OpRa-using environment: 

 

Table 11 ɂ Data preparedness Concepts 

  Preparedness:  
Raw  

Preparedness: 
Cleansed 

Preparedness: 
Processed 

Producer / 
Consumer roles  

Producer states that the 
data contains the whole 
measurement, but it 
may contain erroneous 
data. It is up to the 
Consumer to get rid of 
measurement errors if 
needed  

Producer states that 
erroneous data was 
removed from the 
measurement. 
Consumer may 
further investigate 
errors if required, 
ÂÕÔ ÔÈÁÔȭÓ ÎÏÔ 
mandatory  

Producer states that 
validating the data 
had been finished 
and shall not be 
modified.  

Consumer can use 
the data without 
further examination 
of quality  

Consequences  Consumer needs to 
develop data cleansing 
methods  

Consumer may not be 
aware of measurement 
characteristics (error 
probabilities) of 
0ÒÏÄÕÃÅÒȭÓ ÅÑÕÉÐÍÅÎÔ  

Consumer is responsible 
for calculating statistics  

0ÒÏÄÕÃÅÒ ÃÁÎ ÈÉÄÅ ÍÅÁÓÕÒÅÍÅÎÔ ÅÑÕÉÐÍÅÎÔȭÓ 
characteristics (error probabilities)  

Producer has larger responsibilities 
depending on regulatory environment  

Quality of the Producer system might affect 
overall performance, since it filters out data 

Consumer software can be simpler, focusing 
more on higher-level tasks  

Consumer is responsible for calculating 
statistics  
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Figure 4 ɂ Data preparedness stages for a  PTO ɀ PTA environment  

9.1.1.2 Preparedness level raw  

In the scenario where data is being exchanged between a PTO unit and PTO server data for the use case 
EFFICIENCY-014: Number of cancelled journeys, the following data may be needed: 

ɂ planned service 

ɂ Requires actual service: control actions ( /PARTIAL/ JOURNEY CANCELLATION) 

ɂ DATED VEHICLE JOURNEY reference 

ɂ Cancellation type (PARTIAL / full) 

ɂ Control action metadata 

This data may contain partial or unchecked data which originates from a given person on duty at a 
given place. 

No checking or processing of data has occurred. This data can be referred to as raw. 

9.1.1.3 Preparedness level cleansed  

Where data goes through some cross-checking before transferring, for example it may go through some 
integration process combining from multiple sources (e.g. workstations).  

Where there is an obvious error, or the data value is outside of expected and or allowed values this data 
element may have been removed. 

This data is the same as the raw data values except false data has been removed. This data can be 
referred to as cleansed. 
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9.1.1.4 Preparedness level processed  

Once data has been received in the PTA data warehouse by aggregating data from multiple PTOs it may 
undergo processing. This processing may have corrected a value where there is an obvious error or the 
data value is outside of expected and or allowed values. 

This data is the same as the raw data except where false data has been corrected. This data can be 
referred to as processed. 

9.1.2 Statistics  

9.1.2.1 Distribution analysis support  

OCCURRENCE represents the distribution of indicators, comparing the number of a subset to the total 
number of indicators within a statistical domain. 

The Interval Occurrences Aggregation MODEL  defines a generic structure for statistical aggregation 
based on intervals and occurrences, serving as a reusable foundation for domain-specific models like 
late journeys or cancellations. It introduces two core classes: DURATION INTERVAL, which represents 
a time-based category with attributes such as StartOfInterval, EndOfInterval, and inclusivity flags, and 
OCCURRENCE, which captures aggregated metrics including NumberOfOccurrences and 
PercentageOfOccurrences. These classes are linked so that occurrences can be grouped within defined 
intervals, enabling flexible reporting by time bands or ranges. The model also references LOGGABLE 
OBJECT from the generic logging framework, ensuring that aggregation results can be traced back to 
recorded events. By abstracting these concepts, this model provides a common statistical layer that 
other packages, such as those for late journeys, cancelled journeys, or expected passenger counts can 
specialize, ensuring consistency and interoperability across all performance and KPI calculations in 
OpRa. 

 

Figure 5 ɂ Interval Occurrences Aggregation MODEL  
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9.1.2.2 Distribution of duration type indicators  

In the case of the subset being a one-dimensional range of duration value defined by a lower and an 
upper limit (allowing infinity), DURATION INTERVALs define these intervals, also adding the capability 
of excluding or including the limit in the interval. 

For example, when classifying DELAYs in the public transport service, there might be different 
consequences (refunds toward passengers, bonus-malus systems of operators, etc.) of the DELAYs, with 
the limits being defined in the regulatory context of public transport operations. Thus, these limits are 
not pre-defined in OpRa. 

Once data has been received in the PTA data warehouse and has been processed it can be used to 
provide statistical data for various requests. The data can be aggregated for further processing or 
reported on at a granular level.  

For example, once process data can be used in an aggregated manner to create:  

ɂ Aggregation metadata  

ɂ Aggregated values (calculated)  

ɂ Number of total journeys  

ɂ Number of cancelled journeys  

ɂ Number of partially cancelled journeys  

ɂ Number of partially or fully cancelled journeys  

To be able to report some statistics it will be necessary to combine multiple aggregated data. For 
example, to calculate use case DEMAND-001ɀ002 Expected number of passengers on the total length of 
Vehicle path it is necessary to divide DEMAND-001ɀ001 by OFFER-001ɀ001. 

This data can be referred to as statistics. 

9.2 UML models 

The OpRa framework is split into six main groups of conceptual models, each defined as an UML 
package. 

 

Figure 6 ɂ OpRa Framework packages 

The UML package structure organizes the OpRa data model into six major conceptual packages, each 
grouping related models for clarity and modularity. 
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ɂ EF Explicit Frame MODELS provides the foundational service frames, including RAW DATA FRAME, 
ACTUAL SERVICE FRAME, PLANNED SERVICE FRAME, and KPI FRAME, which enclose the core data 
contexts for management information and statistics. 

ɂ GS Generic Information and Statistics MODELs introduce reusable components for aggregations and 
calendar-aware scopes, enabling time-based and statistical analysis across the system. 

ɂ RS Recorded Use Of Services MODELs focus on capturing actual service demand and passenger 
usage, with detailed sub-models for counting methods and aggregated validation entries. 

ɂ SP Service Journey Performance MODELS addresses performance indicators, such as the number of 
cancelled journeys, while SP Number of Late Journeys MODELs specifically model late journeys 
detection and aggregation, including classes like LATE DATED VEHICLE JOURNEY ENTRY and LATE 
DATED VEHICLE JOURNEY COUNT. 

ɂ US Use Of Services MODELs complement these by modelling expected service demand rather than 
observed usage; it includes US Service Demand MODELs, which further specialize into US Expected 
Number of Passengers MODELs, containing elements such as EXPECTED NUMBER OF PASSENGERS 
indicators, EXPECTED PASSENGERS COUNT, and EXTERNAL EXPECTED PASSENGER COUNT to 
support forecasting and planning. 

ɂ Finally, a complementary QM Query Models section provides structures for querying and reporting. 
Together, these packages create a layered architecture that supports monitoring, analysis, 
forecasting, and control of public transport services in alignment with Transmodel standards. 

OpRa by default only provides references to the original data in a LOG ENTRY. This use of references 
has been used to help manage the size of data being transferred by OpRa. If the consuming system does 
not have access to the details of the original data, for example a PT SCOPE then this data will need to be 
transferred separately. 

When using OpRa the system participants will need to agree how and when concrete log objects or raw 
data are used. 

Colour is used systematically in OpRa to help make the diagrams easier to understand. Elements from 
the same functional domain are mostly given the same default colour in all diagrams across all the 
different levels of abstraction and are based on those used in Transmodel. 

Generic framework elements are mostly shown in grey. 

Lines in red identify connections new in Transmodel v6.2 

Lines in blue identify connections created by the requirements identified by OpRa (to be completed in 
final version of the TS). 

9.3 Modelling Explicit Frames  

The diagram of the Explicit Frame Hierarchy models the hierarchical structure of frame-based data 
containers used in OpRa to organize and exchange public transport information. At its core is the 
COMPOSITE FRAME (from RC Composite Frame MODEL), which aggregates multiple specialized frames 
to provide a unified context for data exchange. These include the RAW DATA FRAME (from RF Raw Data 
Frame MODEL), PLANNED SERVICE FRAME (from PF Planned Service Frame MODEL), ACTUAL 
SERVICE FRAME (from AF Actual Service Frame MODEL), and KPI FRAME (from KF Kpi Frame MODEL), 
each carrying domain-specific content such as planned timetables, real-time operational data, and 
performance indicators. Supporting this structure are generic components like VERSION FRAME (from 
CC Generic Version Frame MODEL) for version control and VALIDITY CONDITION (from CC Generic 
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Validity MODEL) to define temporal applicability. This layered design ensures interoperability and 
consistency across planning, monitoring, and reporting processes in public transport systems. 

 

Figure 7 ɂ Explicit Frame Hierarchy MODEL  

9.4 Modelling Generic Information and Statistics  

The model defines a set of generic, reusable classes that provide temporal and contextual structures for 
other models, such as those handling late journeys, cancellations, and expected passenger counts. At its 
core is CALENDAR AWARE PT SCOPE, which anchors statistical or operational indicators to a defined 
time frame and service context. This scope is enriched by classes from the RC Service Calendar 
MODEL, including SERVICE CALENDAR, OPERATING PERIOD, OPERATING DAY, DAY TYPE, and 
TIME BAND, which together describe when services are planned or active. These elements allow 
models to express KPIs or aggregations in relation to specific dates, periods, or recurring patterns (e.g., 
weekdays, peak hours). The model also references PT SCOPE from the publication scope model, 
ensuring that aggregated or reported data can be filtered by organizational or geographic boundaries. 
By centralizing these temporal and scope definitions, this model enables consistent interpretation of 
time-based indicators across all related models, supporting interoperability and accurate performance 
analysis. 
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Figure 8 ɂ Calendar Aware PT Scope MODEL 

9.5 Use case EFFICIENCY-011: Number of late journeys  

9.5.1 Use case modelling 

The use case addresses the monitoring and analysis of late vehicle journeys within a public transport 
context. A DATED VEHICLE JOURNEY is observed against its planned schedule by comparing target 
passing times with actual observed passing times at scheduled stop points. When deviations exceed 
defined thresholds, a DELAY classified as a type of PUBLIC TRANSPORT SITUATION, is recorded. Each 
delay has an associated cause and can trigger operational events that require control actions to mitigate 
service impacts. These actions are applied within the affected scope in time and are governed by the 
service calendar, extending their influence on related PT SCOPE elements such as VEHICLE JOURNEY, 
SERVICE JOURNEY, SCHEDULED STOP POINT, the responsible OPERATOR, etc. This conceptual 
framework enables for a system to aggregates these entries into LATE DATED VEHICLE JOURNEY 
COUNT for the specified time frame and scope (e.g., by operator, line, or service calendar), supporting 
performance monitoring and service quality management. 

It is expected that number of late journeys should be reportable on the following basis: 

ɂ on a per stop base (especially first and last stops), 

ɂ on an origin/destination base, 

ɂ on a peak/off-peak base, 
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ɂ on an area (i.e. region or city) base, 

The definition of late shall be very clearly stated: 

ɂ maximum delay to be paid on time (may depend on mode) 

ɂ there may be a specific definition for headway services 

ɂ additional services shall be clearly identified. 

The following figure shows conceptual classes and attributes for the number of late journeys model 
elements. 

 

Figure 9 ɂ Number of Late Journeys MODEL Overview 
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Figure 10 ɂ Number of Late Journeys MODEL ACTUAL data providing delayed services  
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Figure 11 ɂ Number of Late Journeys MODEL PT Scope 

The next MI SP Late Journeys Aggregations MODEL builds on the foundation established by the Number 
of Late Journeys MODEL, which captures individual lateness events through LATE DATED VEHICLE 
JOURNEY ENTRY and aggregates them into LATE DATED VEHICLE JOURNEY COUNT. While the first 
model focuses on recording and counting late journeys, this aggregation model introduces a statistical 
layer that enables deeper analysis and reporting. It leverages generic components like DURATION 
INTERVAL and OCCURRENCE from the GS Generic Aggregations MODELS to classify delays into time-
based intervals and calculate both absolute and relative frequencies. These are specialized into LATE 
JOURNEY INTERVAL and LATE JOURNEY OCCURRENCE, which group late journeys by delay duration 
and compute metrics such as counts and percentages. At the top level, the INDICATOR LATE DATED 
VEHICLE JOURNEY COUNT consolidates these occurrences into KPI-style indicators, contextualized by 
PT SCOPE to define the operational or reporting domain. Together, these two models form a complete 
framework: the first ensures accurate capture of lateness events, and the second transforms this raw 
data into meaningful statistical insights for performance monitoring and service quality evaluation. 
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Figure 12 ɂ Late Journeys Aggregations MODEL 

9.6 Use case EFFICIENCY-014: Number of cancelled journeys  

9.6.1 Use case modelling 

This use case reports the number of cancelled journeys, and associated reasons (number of 
cancellations per reason type), on a predefined period base. It focuses on how public transport 
cancellations are recorded, aggregated, and published for planned and dated vehicle journeys. It 
connects cancellation data to operational events, journey monitoring, service calendars, vehicle types, 
and operators.  

The model defines the conceptual structure for capturing and aggregating journey cancellations At its 
core is the CANCELLED DATED VEHICLE JOURNEY ENTRY, which records individual cancellations with 
identifiers and contextual details such as the associated DATED VEHICLE JOURNEY, the reason for 
cancellation, and its operational scope. These entries are aggregated into CANCELLED DATED VEHICLE 
JOURNEY COUNT, enabling performance indicators for service reliability. The model links cancellations 
to PUBLIC TRANSPORT SITUATION, allowing each cancellation to be classified as a situation with a 
cause and potential operational consequences. It also references SERVICE CALENDAR and OPERATOR, 
ensuring that cancellations are analysed within the correct temporal and organizational context. This 
structure supports both operational monitoring and KPI reporting by providing a standardized way to 
log, classify, and summarize cancellations across the network. 
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The following figure shows conceptual attributes for the number of cancelled journeys model elements: 

 

Figure 13 ɂ Number of Cancelled Journeys MODEL 
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Figure 14 ɂ Number of Cancelled Journeys MODEL ACTUAL data providing delayed services  
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Figure 15 ɂ Number of Cancelled Journeys MODEL PT Scope 

The MI SP Cancelled Journeys Aggregations MODEL extends the earlier MI SP Number of Cancelled 
Journeys MODEL, which records each CANCELLED DATED VEHICLE JOURNEY ENTRY and totals them 
in CANCELLED DATED VEHICLE JOURNEY COUNT by adding a statistical layer that groups, summarizes, 
and contextualizes those raw cancellations. Using the generic building blocks from GS GENERIC 
AGGREGATIONS MODELS, it represents cancellations as OCCURRENCE data points (e.g., with 
NumberOfOccurrences and PercentageOfOccurrences) and buckets them into analysis periods via an 
INTERVAL concept (e.g., time buckets such as hour/day/week or other reporting windows). These 
generic types are specialized for the domain into CANCELLED JOURNEY OCCURRENCE (counts/rates of 
cancellations for a scope) and, where applicable, a CANCELLED JOURNEY INTERVAL to explicitly define 
the aggregation window. At the KPI level, an INDICATOR CANCELLED DATED VEHICLE JOURNEY 
COUNT consolidates the occurrences into publishable metrics, parameterized by PT SCOPE 
(publication/operational scope) so the same statistics can be sliced by OPERATOR, LINE, SERVICE 
CALENDAR, or other public transport contexts. In short, the first model captures cancellations; this 
aggregation model analyses themɂturning raw entries into interval -based counts and percentages that 
drive reliability KPIs and performance dashboards. 
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Figure 16 ɂ Cancelled Journeys Aggregations MODEL 

9.7 Use case DEMAND-001ɀ001: Expected number of passengers  

9.7.1 Use case modelling 

This use case reports the expected number of passengers, for a predefined period, typically a year. It is 
used to evaluate the expected demand for the reference service contract. It focuses on how expected 
occupancy and passenger count data are structured, exchanged, and associated with operational and 
planning entities. The use case uses a comprehensive data structure for modelling, predicting, and 
reporting public transport passenger volumes. It links vehicle types, routes, journey patterns, 
schedules, organisations, and occupancy data to support planning, analysis, and operational reporting 
for public transit systems. Relationships clarify how expected passenger numbers are calculated and 
contextualized within broader transport management and publication frameworks. 

The model defines how anticipated passenger demand is represented and structured within the OpRa 
based framework. At its core, the model introduces the EXPECTED NUMBER OF PASSENGERS indicator, 
which quantifies forecasted demand for a given service scope and time frame. Supporting this are 
classes such as EXPECTED PASSENGERS COUNT and EXTERNAL EXPECTED PASSENGER COUNT, which 
allow differentiation between internally calculated forecasts and externally sourced estimates. These 
elements are grouped under US Service Demand MODELs, ensuring alignment with broader usage and 
demand concepts. The model captures essential attributes like expected passenger volumes, temporal 
applicability (e.g., day, period, or interval), and contextual dimensions such as SERVICE JOURNEY, 
OPERATOR, or network segment. By structuring expected demand in this way, the model enables 
integration with planning processes, KPI frameworks, and comparative analysis against actual recorded 
usage, supporting both operational planning and strategic decision-making. 
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The following figure shows conceptual classes and attributes for the expected number of passengers 
model elements: 

 

Figure 17 ɂ Expected Number of Passenger MODEL 

10 Physical Data Model  

10.1 Introduction  

The design of the OpRa exchange format draws upon principles of consistent use of information 
modelling, leveraging UML for conceptual definitions and XML Schema Definition (XSD) for actual data 
exchange. A clear separation is maintained between conceptual models, ensuring full alignment with 
Transmodel semantics, and their physical realization as interoperable XML schema artifacts. This 
chapter details the rationale for these modelling choices and sets out the overarching rules governing 
the physical representation and mapping of public transport operational data for OpRa exchanges. 

As with related standards (NeTEx, SIRI), the physical model strives to be both comprehensive, able to 
capture the rich variability and structure of actual service data, and implementation-friendly, 
promoting consistent interpretation and robust validation across diverse stakeholder systems. 

10.2 Model Driven Design  

/Ð2ÁȭÓ ÓÃÈÅÍÁ ÄÅÓÉÇÎ ÆÏÌÌÏ×Ó Á ÍÏÄÅÌ-driven architecture paradigm, where all data structures 
originate from formal UML conceptual models. These models capture the logical entities, relationships, 
and constraints required for operational public transport data analysis. The mapping from UML to XSD 
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is manual but guided by a set of transformation rules and experiences from NeTEx and SIRI, still 
ensuring traceability between the conceptual specification and the physical schema. 

This approach guarantees that any evolution or correction in the business semantics is reflected 
unambiguously in the technical implementation. Furthermore, model-driven design supports tool-
assisted validation, code generation, and documentation, and facilitates future harmonization with 
other standards in the Transmodel family. 

10.3 Open Implementation and Technology Use  

Data encoded as OpRa can be transferred either with a XML file, and/or with API calls in a similar 
approach to that taken with the implementation of SIRI in EN 15531.  

It is recommended that the exchange protocol defined in EN 15531:2 is used, as this is common to other 
Transmodel based standards. 

10.4 Summary of Modelling Approach   

The OpRa conceptual modeling strategy is to provide a systematic, reusable, and interoperable set of 
data structures reflecting the operational reality of public transport services. The top-down modeling 
approach starts with domain analysis and identification of information needs (via modelled use cases), 
formalizes these requirements in a platform-agnostic UML conceptual model, and then transforms and 
ÃÏÎÓÔÒÁÉÎÓ ÔÈÅ ÍÏÄÅÌ ÁÃÃÏÒÄÉÎÇ ÔÏ 83$ȭÓ ÃÁÐÁÂÉÌÉÔÉÅÓ ÁÎÄ ÖÁÌÉÄÁÔÉÏÎ ÍÅÃÈÁÎÉÓÍÓȢ 

A key principle is maximizing reuse: wherever possible, OpRa leverages and reuses definitions from 
Transmodel, NeTEx, and SIRI, ensuring semantic equivalence and compatibility. Physical mapping 
choices (e.g., use of container elements, reference patterns, and naming conventions) are standardized 
across the schema and documented. Additionally, the modelling approach explicitly addresses the 
handling of data versioning, validity conditions, and responsibility data, which are vital for operational 
use cases. 

Mapping from the OpRa conceptual model to its physical XSD representation follows a defined set of 
transformation guidelines. Each UML class is mapped to a complexType or element in XSD, with 
inheritance resolved according to XSD capabilities. Relationships and associations are realized via 
containment or referenced elements, depending on cardinality and business semantics. Enumerations, 
constraints, and metadata are translated to their XSD equivalents, and shared data types (e.g., 
identifiers, timestamps, multilingual strings) are reused or imported from common modules (such as 
NeTEx or SIRI schema libraries). 

10.5 Common OpRa Framework  

This section describes the common OpRa Framework that is shared by all OpRa functional parts. The 
framework has two different aspects. 

Common framework mechanisms: The framework provides mechanisms for common aspects of all 
OpRa objects that are needed for effective data exchange, such as versioning, validity, grouping, and 
responsibility tracking. The mechanisms, implemented through common supertypes and containers, 
and specialised in the various OpRa functional modules, can be understood and implemented uniformly 
for all OpRa components, rather than on an ad-hoc basis. 

Reusable components: Certain common components, for example explicit frames (i.e. RAW DATA 
FRAME), generic information and statistics (i.e. DURATION INTERVAL, OCCURRENCE), that are used in 
many functional parts of OpRa are defined in separated Opra packages . OpRa also reuses components 
from the public transport network topology, timing information and vehicle scheduling, and operations 
monitoring and control. 
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The Versions & Validity model: describes the successive versions of data elements and the conditions to 
be attached to elements to precisely know when they should be used these are re-used from NeTEx. 

 

Figure 18 ɂ NeTEx Versions & Validity MODEL packages 

The Responsibility model: describes the stakeholder organisations related to the objects that possibly 
can be exchanged using OpRa and expresses the type of responsibility or role they have with respect to 
these objects. 

 

Figure 19 ɂ NeTEx Responsibility MODEL packages 

10.6 Implementing Transmodel framework features in OpRa  

Transmodel includes a generic mechanism for several commonly required features such as versioning 
and grouping. Because OpRa describes a physical implementation of Transmodel in XML, defined using 
a W3C XSD schema, which requires strong static typing to have the benefits of the built in validation, it 
makes a specific concrete implementation of certain of the mechanisms which are represented as 
generic types in Transmodel. This can be seen in the following section on VALIDITY and VERSION 
FRAMEs. The Physical implementation is thus more specific and restrictive than the generalised 
conceptual formation but has the advantage of being easier to implement and can be described more 
concretely, making it in some ways easier to understand. Thus, rather than having only a general-
purpose frame to organise data elements for exchange, OpRa by preference uses several explicit 
specialisations of the Frame, each of which is restricted to specific types of content. 
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10.7 Versions & Validity  

10.7.1 Introduction  

Information systems for public transport operation typically require the exchange of many different 
types of data, produced by different organisations or operating divisions, and are subject to a multistage 
lifecycle from planning through to production and realisation in real-time. These data are continuously 
evolving and are subject to a variety of different validity conditions as to when they are current, and as 
to which data is needed for a particular purpose. OpRa includes uniform version and validity 
mechanism to address these requirements; the mechanisms are part of the OpRa framework and that 
can be applied to all data elements throughout their various lifecycles. 

The versioning model allows successive versions of data elements to be identified, allowing the fine-
grained identification of just those elements that have changed, and the auditing of changes. All 
references can also be versioned so that for composite datasets that comprise several related elements 
it is possible to be precise as to which version of each element is required. The versioning model also 
allows schemes where the responsibility for maintaining different parts of the data is split among 
several organisations and systems, each providing its partial data separately. In this case, references to 
external data are not explicitly versioned, but instead the correct version of the different referenced 
entities are deducted from validity conditions when combining the data. 

A version frame mechanism provides a versionable container that allows a coherent set of related 
elements to be exchanged. Since pragmatically actual systems that contain data to be exchanged differ 
in the sophistication of their support for versioning, the mechanisms are designed so that they may be 
used either just in a course grained manner at the level of the whole dataset, or if support is available, in 
a more powerful way at the level of the individual data element. 

The validity model allows conditions to be attached to elements as to when they are current or the 
circumstances in which they should be used. Validity conditions can be attached to specific elements 
and, through version frames, to whole sets of objects so that it is possible to be explicit about the exact 
conditions governing the coherence and relevance of data. This makes it possible for systems to express 
the currency conditions for data they require and to describe the validity of data that is returned by a 
system. 

10.7.2 Version & Validity ɀ Model Dependencies  

The versioning mechanisms are part of the core OpRa framework and are provided by common set of 
modules that are referenced by all other OpRa modules. The fundamental models are shown in the 
following diagram and described in detail in the following sections. 

The ENTITY model describes the OpRa basic object structure. 

The VERSIONING model adds in version control elements and attributes. 

The VERSION FRAME model provides VERSION FRAMES with which to group multiple instances of 
versions of entities that make up a coherent version set. 

The RESPONSIBILITY model adds in metadata for ENTITY ownership and roles for data management. 

The VALIDITY package defines generic validity conditions for use in the framework. 
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Figure 20 ɂ Version & Validity ɀ Model Dependencies (UML)  

The sections below describe the common base structure of the objects that can be exchanged with 
OpRa. 

10.7.2.1 Generic ENTITY ɀ Conceptual MODEL 

NOTE The following explanations use excerpts from Transmodel. 

A OpRa document containing exchanged data will comprise specific versions of objects that are passed 
between different systems. Each system shall hold its own representation of the object and may also 
retain a history of different versions. 

The ENTITY represents an actual object instance of data present in an exchanged dataset. An ENTITY 
may represent any instance of a CLASS IN REPOSITORY, corresponding to an instance of the object as 
stored in a specific database. All NeTEx derived objects are formal descendants of ENTITY. 

An ENTITY is linked to a DATA SOURCE which is used to identify the system having produced the 
version of the ENTITY in the exchanged dataset. Each ENTITY may have its own DATA SOURCE. 

CLASSes IN REPOSITORY can be grouped into sets of coherent versions using a CLASS IN FRAME. CLASS 
IN REPOSITORY and CLASS IN FRAME are part of the Transmodel conceptual model and help to make 
clear the difference between an instance of an object for exchange (which is in effect always a particular 
version of an ENTITY) and an instance in a specific database (which may include multiple versions of an 
ENTITY). However, since NeTEx is only concerned with the exchange model as serialised into an XML 
schema, and not with the repository structures, only the ENTITY and DATA SOURCE are realised in the 
OpRa XSD schema. 

The TYPE of ENTITY defines a set of subcategories that can be used to make arbitrary classifications of a 
ÓÐÅÃÉÆÉÃ %.4)49 ɉÔÈÕÓ ÉÔ ÉÓ ÒÅÁÌÌÙ Á ȰÃÁÔÅÇÏÒÙ ÏÆ %.4)49ȱ ÒÁÔÈÅÒ ÔÈÁÎ Á ÃÌÁÓÓ ÏÒ ÔÙÐÅɊȢ 490% /& %.4)49 ÉÓ 
an abstract mechanism that is present in Transmodel to indicate the possibility of categorisation. Actual 
OpRa objects generally have a more specific categorisation, e.g. TYPE OF POINT, TYPE OF SERVICE, etc. 
that specifies a category that is specific to the ENTITY type. TYPE OF ENTITY may be implemented in 
two different ways. 
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As a closed list of values as specified by an enumeration. The values are fixed and intended to be strictly 
standardised in the XML. In this case the XML element will be named xxxType, for example, 
StopPlaceType, QuayType. 

As an open list of values to which an implementer may add additional values. For example, TYPE OF 
POINT, TYPE OF PLACE, TYPE OF SERVICE, etc. In this case the XML element will be named TypeOfXxxx 
for example TypeOfPoint, TypeOfPlace, TypeOfService. 

 

Figure 21 ɂ Generic Entity ɀ Conceptual MODEL (UML) 

10.7.2.2 Generic Entity ɀ Physical Model  

10.7.2.2.1 General 

The physical Generic Entity Model has classes corresponding to those of the conceptual model, but only 
the ENTITY and DATA SOURCE and CODESPACE elements are implemented in the XSD, since CLASS IN 
REPOSITORY etc. relate to the database of the participating system, not the exchange format. 

An extra object is added in the physical model: the Codespace. Codespace is similar to XML concept of a 
Namespace that enables the names of elements and attributes in an XML schema to be unique, using the 
generic W3C domain mechanism. We use it also to ensure that the names of instances of elements in an 
XML document to be unique ɀ see examples later below. This allows data elements from different 
countries, different regions, and different organisations to be combined without clashes. Having an 
explicit Codespace object makes it possible for applications to reflect on and compute over the 
Codespaces in a generic manner. The Codespace is used for two purposes: (i) to give a unique context 
within which to identify objects uniquely; (ii) to manage the distributed allocation of new identifiers to 
new instances of objects. See ADMINISTRATIVE ZONE later. 
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Figure 22 ɂ Generic Entity ɀ Physical Model (UML)  

10.7.2.2.2 Codespace ɀ Physical Model  

The following diagram shows how a code space may be assigned to a specific ADMINISTRATIVE ZONE. 

 

Figure 23 ɂ Codespace ɀ Physical Model (UML)  
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10.7.2.3 Generic Entity ɀ Attributes and XSD  

10.7.2.3.1 Entity ɀ Model Element  

An ENTITY is any data instance to be managed in an operational Version Management System. When 
several data sources coexist (multimodality and/or interoperability), an ENTITY has to be related to a 
given DATA SYSTEM in which it is defined 

Table 12 ɂ Entity ɀ Element  

Classificatio
n 

Name Type Cardinalit
y 

Description  

«atr» nameOfCla
ss 

xsd:NMTOKE
N 

0:1 Name of class of which this is an instance. Used 
for reflection. 

«PK» id ObjectIdType 1:1 Identifier of ENTITY. Unique within CODESPACE. 

 

 

Figure 24 ɂ Entity ɀ XSD 

10.7.2.3.2 Codespace ɀ Model Element  

A CODESPACE defines the context within which an identifier of an object in a document is unique. The 
use of CODESPACEs in OpRa also allows an economical encoding of identifiers in an XML document so 
that a common prefix does not have to be repeated on each element in the document. 

One or more CODESPACEs can also be associated with each ADMINISTRATIVE ZONE to reserve their 
use of that namespacae and a prefix or range value for the allocation of identifiers to new entities within 
that zone. 

A CODESPACE is specified as a path expression by using internet domains, through IANA (Internet 
Assigned Numbers Authority), which provides a mechanism for registering global uniqueness. For 
example tfl.gov.uk, bahn.de, ratp.fr, foo.com, or sbb.de. These can be declared in a Codespace element 
:xxx="path"  

Each Codespace has an identifier which may be used in the document using a Codespace declaration on 
a VERSION FRAME. 

EXAMPLE CODESPACE declaration: 

 <CompositeFrame version="any" id="mybus:CompositeFrame:CF1">  

   <! ---  ======= CODESPACEs======== -- > 

   <codespaces>  

    <Codespace id="  napt  ">  

     <Xmlns>  napt  </Xmlns>  

     <XmlnsUrl> http://naptan.org.uk/naptan </XmlnsUrl>  

     <Description>UK NaPTAN </Description>  

    </Codespace>  
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    <Codespace id="  era  ">  

     <Xmlns>  era  </Xmlns>  

     <XmlnsUrl> http://era.org.eu/ </XmlnsUrl>  

     <Description>European Rail Authority</Description>  

    </Codespace>  

   </codespaces>  

 

CODESPACE use: 

 id=napt:4701234567, ref= napt:4701234567  

id=era:4501234345, etc.  

 

An application processing a document is expected to understand any rules peculiar to interpreting the 
identifiers in a specific Codespace. For example NaPTAN stop identifiers in the naptan codespace have 
ÔÈÅ ÓÔÒÕÃÔÕÒÅ Ȭωωω π 888888888ȭ ×ÈÅÒÅ Ȭωωωȭ ÉÓ ÁÎ ÁÒÅÁ ÐÒÅÆÉØȟ Ȭπȭ ÉÓ ÆÉØÅÄ ÁÎÄ Ȭ888888888ȭ ÉÓ Á ÎÕÍÂÅÒ 
unique within the area. The XML will not enforce the rule but an implementation that is aware of the 
codespace is able to do so. 

Table 13 ɂ Codespace - Element  

Classification  Name Type Cardinality  Description  

::> ::> Entity ::> CODESPACE inherits from ENTITY. 

«PK» id  CodespaceIdType 1:1 Identifier of CODESPACE. Unique within 
document. 

«AK» Xmlns CodespaceIdType 1:1 Codespace prefix, unique within a given 
XML document e.g. 'napt' 

 XmlnsUrl  xsd:anyURI 0:1 Codespace path. Globally unique. For 
example, 

http://naptan.org.uk/naptan or 
http:/vdv.de/vdv/haltstelle/  

 Description   0:1 Description of CODESPACE. 
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Figure 25 ɂ Codespace ɀ XSD 

10.7.2.4 TypeOfEntity ɀ Model Element  

Classification of ENTITies, for instance according to the domain in which they are defined or used. 

In the OpRa physical model where there is a need to categorise an element specifically according to its 
type, a specialized "type of type" is provided, for example, TypeOfPlace implements the TYPE OF PLACE 
entity from the Conceptual model; TypeOfPoint implements the TYPE OF POINT entity from the 
Conceptual model, etc. In some cases, the TypeOfXxx elementType is implemented as a closed list of 
enumerated values, in which case it will be named xxxType, for example by StopPlaceType. 

Table 14 ɂ TypeOfEntity ɀ Element  

Classification  Name Type Cardinality  Description  

::> ::> TypeOfValue ::> TYPE OF ENTITY inherits  from TYPE 
OF VALUE. 

«PK» id  TypeOfEntityIdType 1:1 Identifier of TYPE OF ENTITY. 
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Figure 27 ɂ TypeOfEntity ɀ XSD 

10.7.2.4.1 ClassInRepository ɀ Model Element  

Any ENTITY name belonging to the repository, e.g. DAY TYPE, PROPERTY OF DAY, TIME BAND, 
VEHICLE TYPE, DUTY, etc. are relevant instances of CLASS IN REPOSITORY in the context of Version 
Management. 

This is a meta class that can be used to reference the available entity types. 

Table 15 ɂ ClassInRepository ɀ Element  

Classification  Name Type Cardinality  Description  

«PK» id  NameOfClass 1:1 Unique identifier of class of ENTITY. 
There will only be a single instance, 
which shall be the class name, e.g. 
JourneyPattern , StopPlace, etc. 

 

The ClassInRepository is not implemented in the OpRa XSD Schema, however nameOfClass may be 
specified as an attribute in certain places to facilitate mapping to repositories. 

10.7.2.5 XML Examples for generic Entities  

10.7.2.5.1 Codespaces & Identifiers ɀ XML Example Fragment 

The following example shows the use of CODESPACEs to declare uniqueness. In the example the ROUTE 
,).+Ó ÃÏÍÅ ÆÒÏÍ ÏÎÅ #/$%30!#% ɉÈÔÔÐȡȾȾ×××ȢÆÏÏȢÅÕȾÓÔÕÆÆȟ ÕÓÉÎÇ ÌÏÃÁÌ ÐÒÅÆÉØ ȬÆÏÏȭɊȟ ÁÎÄ ÔÈÅ 2/54% 
0/).4Ó ÆÒÏÍ Ô×Ï ÏÔÈÅÒÓ ɉÈÔÔÐȡȾȾ×××ȢÂÁÒȢÄÅȟ ÕÓÉÎÇ ÌÏÃÁÌ ÐÒÅÆÉØ ȬÂÁÒȭȟ ÁÎÄ ȬÈÔÔÐȡȾȾ×××ȢÆÕÍȢÃÈȟ ×ÉÔÈ 
ÌÏÃÁÌ ÐÒÅÆÉØ ȬÆÕÍȟȭɊȢ 4ÈÅÓÅ ÃÁÎ ÂÅ ÕÓÅÄ ÔÏ ÇÉÖÅ ÕÎÉÑÕÅ #/$%30!#%Ó ÆÏÒ ÅÁÃÈ ÉÄÅÎÔÉÆÉÅÒȢ .ÏÔÅ ÔÈÁÔ Ô×Ï ÏÆ 
ÔÈÅ ÐÏÉÎÔÓ ɉ! ÁÎÄ #Ɋ ÈÁÖÅ ÔÈÅ ÓÁÍÅ ÎÕÍÂÅÒ Ȭπρȭȟ ÂÕÔ ÁÒÅ ÒÅÎÄÅÒÅÄ ÕÎÉÑÕÅ ÂÙ ÄÉÆÆÅÒÅÎÔ #/$%30!#%ÓȢ 4ÈÅ 
prefixes are arbitrary and local to the document. The urls are persistent and fixed. 

Example 

<PublicationDelivery version="1.0" xsi:schemaLocation="http://www.netex.org.uk/netex 

/xml/NeTEx_publication.xsd" xmlns="http://www.netex.org.uk/netex" 

xmlns:siri="http://www.siri.org.uk/siri" xmlns="http://transmodel - cen.eu/opra/1.0" 

xmlns:gml="http://www.opengis.net/gml/3.2" xmlns:xsi="http://www.w3.org/2001/XMLSchema -

instance" xmlns:foo="http://www.foo.eu/stuff" xmlns:bar="http://www.bar.de/"  

xmlns:fum="http://www.fum.ch/">  

 <PublicationTimestamp>2010 - 12- 17T09:30:47.0Z</PublicationTimestamp>  

 <dataObjects>  

  <CompositeFrame version="1" id="bar:CF01">  

    <ServiceFrame version="1" id="bar:SF01">  

  <Name>Stops for Winter timetable for route 24 </Name>  

  <routePoints>  
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   <RoutePoint version="any" id="bar:01">  

    <Name>Point in Road near Stop A</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.1000</Latitude>  

    </Location>  

   </RoutePoint>  

   <RoutePoint version="any" id="bar:02">  

    <Name>Point in Road near Stop B</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.2000</Latitude>  

    </Location>  

   </RoutePoint>  

   <RoutePoint version="any" id="fum:01">  

    <Name>Point in Road near Stop C</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.3000</Latitude>  

    </Location>  

   </RoutePoint>  

   

  </routePoints>  

    <routeLinks>  

   <! ---  ====== ROUTE LINKs ==OUTBOUND======== -- > 

   <RouteLink version="any" id="foo:01">  

    <FromPointRef version="any" ref="bar:01ò/> 

    <ToPointRef version="any" ref="bar:02"/>  

   </RouteLink>  

   <RouteLink version="any" id="foo:02">  

    <FromPointRef version="any" ref="bar:02ò/> 

    <ToPointRef version="any" ref="fum:01"/>  

   </RouteLink>  

::>  

<PublicationDelivery version="1.0" xsi:schemaLocation="http://www.netex.org.uk/netex 

/xml/NeTEx_publication.xsd" xmlns="http://www.netex.org.uk/netex" 

xmlns:siri="http://www.siri.org.uk/siri" xmlns="http://transmodel - cen.eu/opra/1.0"

 xmlns:gml="http://www.opengis.net/gml/3.2" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance" xmlns:foo="http://www.foo.eu/stuff" 

xmlns:bar="http://www.bar.de/"  

xmlns:fum="http://www.fum.ch/">  

 <PublicationTimestamp>2010 - 12- 17T09:30:47.0Z</PublicationTimestamp>  

 <dataObjects>  

  <CompositeFrame version="1" id="bar:CF01">  

    <ServiceFrame version="1" id="bar:SF01">  

  <Name>Stops for Winter timetable for route 24 </Name>  

  <routePoints>  

   <RoutePoint version="any" id="bar:01">  

    <Name>Point in Road near Stop A</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.1000</Latitude>  

    </Location>  

   </RoutePoint>  

   <RoutePoint version="any" id="bar:02">  

    <Name>Point in Road near Stop B</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.2000</Latitude>  

    </Location>  

   </RoutePoint>  

   <RoutePoint version="any" id="fum:01">  
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    <Name>Point in Road near Stop C</Name>  

    <Location>  

     <Longitude>53.0000</Longitude>  

     <Latitude>0.3000</Latitude>  

    </Location>  

   </RoutePoint>  

   

  </routePoints>  

    <routeLinks>  

   <! ---  ====== ROUTE LINKs ==OUTBOUND======== -- > 

   <RouteLink version="any" id="foo:01">  

    <FromPointRef version="any" ref="bar:01ò/> 

    <ToPointRef version="any" ref="bar:02"/>  

   </RouteLink>  

   <RouteLink version="any" id="foo:02">  

    <FromPointRef version="any" ref="bar:02ò/> 

    <ToPointRef version="any" ref="fum:01"/>  

   </RouteLink>  

::>  

 

Example: 

<CompositeFrame version="any" id="tbd:cf01" dataSourceRef=" mydata:DB770ò> 

 <ResourceFrame version="any" id="tbd:RS01" >  

  <codespaces>  

   <Codespace id=ò napt ñ> 

    <Xmlns>napt</Xmlns>  

    <XmlnsUrl>http://www.naptan.org.uk/naptan</XmlnsUrl>  

    <Description>UK NaPTAN Stop Place codes</Description>  

   </Codespace>  

   <Codespace id=òtbdñ> 

    <Xmlns>tbd</Xmlns>  

    <XmlnsUrl>http://www.intdata.co.uk/data</XmlnsUrl>  

    <Description>Other interchange DATA SOURCE </Description>  

   </Codespace>  

  </codespaces>  

  <dataSources>  

   <DataSource version="any" id="nptg:NaPTAN" dataSourceRef="nptg:NaPTAN" 

> 

    <Name>DfT Naptan database </Name>  

   </DataSource>  

   <DataSource version="any" id="tbd:Xtra_Acc_Data" dataSourceRef=" 

tbd:Xtra_Acc_Data " >  

    <Name>Additional accessibility Data </Name>  

   </DataSource>  

   <DataSource version="any" id="mydata:DB770" dataSourceRef=" 

mydata:DB770ò>> 

    <Name>Wigan local data base </Name>  

   </DataSource>  

  </dataSources>  

 </ResourceFrame>  

::>é. 

 <SiteFrame version="any" id="tbd:SiteFrame:SVC01">  

  <stopPlaces>  

   <StopPlace version="001" created="2006 - 09- 11T15:42:00" changed="2009 -

02- 26T15:47:00 modification="revise"  

     dataSourceRef="nptg:NaPTAN" id="napt:910GWIMBLDN">  

    <Name>Wimbledon Rail Station</Name>  

    <ShortName>Wimbledon Station</ShortName>  

    <types><TypeOfZoneRef ref="napt:GRLS"/></types>  

    <AccessibilityAssessment version="any" id="tbd:910GWIMBLDN_Ac1"  
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     dataSourceRef=" tbd:Xtra_Acc_Data " >  

  <MobilityImpairedAccess>true</MobilityImpairedAccess>  

  <limitations>  

   <AccessibilityLimitation modification="new" 

dataSourceRef="tbd:Xtra_Acc_Data"  

     created="2010 - 05- 17T09:30:47Z">  

    <WheelchairAccess>true</WheelchairAccess>  

    <StepFreeAccess>true</StepFreeAccess>  

    <EscalatorFreeAccess>true</EscalatorFreeAccess>  

    <LiftFreeAccess>true</LiftFreeAccess>  

   </AccessibilityLimitation>  

  </limitations>  

   </StopPlace>  

::>.  

  <responsibilitySets>  

   <! --  Generalisation of NPTG ability to associate data with an area and 

Equivalent to NPTG areas = -- > 

   <ResponsibilitySet version="001" created="2010 - 05- 17T09:30:47Z" 

modification="revise" changed="2010 - 05- 17T09:30:47Z" responsibilitySetRef="napt:RS_nptg" 

id="napt:RS_82">  

    <roles>  

     <ResponsibilityRoleAssignment version="001" 

created="2010 - 05- 17T09:30:47Z" id="napt:RS_82_01">  

      <Description>490 London -  Managed 

centrally</Description>  

      <DataRoleType>collects</DataRoleType>  

      <ResponsibleOrganisationRef version="any" 

ref="tbd:Org_TL001"/>  

      <ResponsibleAreaRef version="any" ref="napt:82"/>  

     </ResponsibilityRoleAssignment>  

    </roles>  

   </ResponsibilitySet>  

   <ResponsibilitySet version="001" created="2010 - 05- 17T09:30:47Z" 

responsibilitySetRef="napt:RS_nptg" id="napt:RS_110">  

    <roles>  

     <ResponsibilityRoleAssignment version="001" 

created="2010 - 05- 17T09:30:47Z" id="napt:RS_110_01">  

      <Description>910 UK Rail -  Managed 

centrally</Description>  

      <DataRoleType>collects</DataRoleType>  

      <ResponsibleOrganisationRef version="any" 

ref="tbd:Org_TD002"/>  

      <ResponsibleAreaRef version="any" ref="nptg:110"/>  

     </ResponsibilityRoleAssignment>  

    </roles>  

   </ResponsibilitySet>  

   <ResponsibilitySet version="001" created="2010 - 05- 17T09:30:47Z" 

responsibilitySetRef="napt:RS_147" id="napt:RS_147">  

    <roles>  

     <ResponsibilityRoleAssignment version="001" 

created="2010 - 05- 17T09:30:47Z" id="napt:RS_147_01">  

      <Description>940 UK Tram -  Managed 

centrally</Description>  

      <DataRoleType>collects</DataRoleType>  

      <ResponsibleOrganisationRef version="any" 

ref="tbd:Org_TL001"/>  

      <ResponsibleAreaRef version="any" ref="nptg:147"/>  

     </ResponsibilityRoleAssignment>  

    </roles>  

   </ResponsibilitySet>  

   <ResponsibilitySet version="001" created="2010 - 05- 17T09:30:47Z" 

responsibilitySetRef="napt:RS_nptg" id="napt:RS_nptg">  
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    <roles>  

     <ResponsibilityRoleAssignment version="001" 

created="2010 - 05- 17T09:30:47Z" id="napt:RS_nptg">  

      <Description>NPTG Coordination of area codes UK 

London</Description>  

      <DataRoleType>collects validates 

distributes</DataRoleType>  

     

 <StakeholderRoleType>operation</StakeholderRoleType>  

      <ResponsibleOrganisationRef version="any" 

ref="tbd:Org_TD002"/>  

      <ResponsibleAreaRef version="any" ref="nptg:UK"/>  

     </ResponsibilityRoleAssignment>  

    </roles>  

   </ResponsibilitySet>  

   <ResponsibilitySet version="001" created="2010 - 05- 17T09:30:47Z" 

responsibilitySetRef="tbd:RS_123" id="napt:RS_de">  

    <roles>  

     <ResponsibilityRoleAssignment version="001" 

created="2010 - 05- 17T09:30:47Z" id="napt:RS_123_01">  

      <Description>Extra STOP PLACE data </Description>  

      <DataRoleType>all</DataRoleType>  

      <ResponsibleOrganisationRef version="any" 

ref="tbd:Org_TD002"/>  

     </ResponsibilityRoleAssignment>  

    </roles>  

   </ResponsibilitySet>  

  </responsibilitySets>  

 

10.7.3 Generic Version  

10.7.3.1 General 

The sections below describe the versioning mechanism for objects exchanged with OpRa. 

NOTE The modelling of versions in OpRa is designed to fulfil the versioning needs of a data exchange 
mechanism exchanging complex linked objects. It is in effect a version description model, not a model of 
a version management system. However, it allows for fine grained versioning, and uses a uniform and 
generic approach that can be used for any kind of complex data object. This versioning mechanism is 
available on all OpRa elements, but not mandatory, thus allowing legacy systems without any 
versioning mechanism to use OpRa simply by omitting the versioning attributes. In practice, versioning 
will often just be done at an aggregate level (e.g. the whole export) and not at the level of the individual 
data instance. 

Public transport data are in a permanent process of evolution; schedule and operational data typically 
undergo a regular cycle of planning, distribution and execution, whilst reference data describing the 
network, such as stop and line data, will change if network or physical environment is modified. It is 
therefore necessary to be able to organise data elements to support such a lifecycle, with multiple 
versions of a given element being in use concurrently, and different assemblies of data referencing 
different versions for different purposes. This is achieved in OpRa with VERSIONs and VERSION 
FRAMEs. 

10.7.3.2 Generic VERSION ɀ Conceptual MODEL 

NOTE The following explanations use excerpts from Transmodel. 

Each state of an object, or a set of objects, is called a VERSION. VERSIONs of an object may be 
consecutive or competitive. Consecutive VERSIONs describe the successive states of an object, whilst 
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competitive VERSIONs describe an alternative version to use in particular circumstances (as say 
described by a VALIDITY CONDITION). For example, there may be for a single LINE at the same time 
competitive versions of the officially scheduled LINE; a simulated LINE (for planning work or for study), 
and the LINE with alternative ROUTEs (for disruption management for example). 

The VERSION describes the identifier and purpose of a version state. The actual version state is 
described by an instance of ENTITY IN VERSION. Thus, in a given repository or documents there will be 
a single instance of each Transmodel ENTITY and one or multiple instances of ENTITY IN VERSIONs for 
that ENTITY; these will be tied together by a common identifier and differentiated by distinct VERSION 
identifiers. For example an instance of the entity VEHICLE JOURNEY may have multiple VEHICLE 
JOURNEY IN VERSION instances, a STOP PLACE may have multiple STOP PLACE IN VERSION instances, 
etc. 

The purpose of the VERSION may be categorised with an arbitrary classification using a TYPE OF 
VERSION, for example planning, scheduled, operational, etc. 

 

Figure 27 ɂ Generic Version ɀ Conceptual MODEL (UML) 

10.7.3.3 Generic Version ɀ Physical Model  

10.7.3.3.1 General 

The physical Generic Version Model has classes corresponding to those of the conceptual model. In the 
physical model ENTITY IN VERSION is abstract; no instance of EntityInVersion  is possible, instead 
there is a specific subclass of it for each type of concrete NeTEx ENTITY that is exchanged. For example 
34/0 0,!#% ). 6%23)/.ȟ 6%()#,% */52.%9 ). 6%23)/.ȟ ÅÔÃȢ &ÏÒ ÂÒÅÖÉÔÙ ÔÈÅ Ȭ). 6%23)/.ȭ ÉÓ 
ommitted from the names of model elements. Thus Place is short for PlaceInVersion, VehicleJourney is 
short for VehicleJourneyInVersion , etc. 
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Figure 28 ɂ Generic Version ɀ Physical Model (UML)  

10.7.3.3.2 Naming Entities & Entities in Version in the OpRa Physical Model  

IMPORTANT Data exported to an XML document from a repository represents a snapshot of the state 
of a particular version of the data at a particular moment in time. The NeTEx XSD is therefore 
primarily concerned with instances of ENTITY IN VERSION. That is to say, data elements in a OpRa 
XML document represent a particular version of each ENTITY present and not a simple unversioned 
ȬÃÕÒÒÅÎÔȭ ÉÎÓÔÁÎÃÅ ÏÆ ÔÈÅ %.4)49Ȣ %ÖÅÎ ÉÆ Á ÂÁÓÉÃ ÉÍÐÌÅÍÅÎÔÁÔÉÏÎ ÏÆ Á ÒÅÐÏÓÉÔÏÒÙ ÈÏÌÄÓ ÏÎÌÙ Á 
representation of the current state of an ENTITY, rather than its entire history of versions, every time it 
makes an export it is in effect creating an ENTITY IN VERSION for the time of export; if the current 
version is changed, two successive exports would result in different states, i.e. different instances of the 
appropriate ENTITY IN VERSION. 

Accordingly, the OpRa elements of interest in the Physical Model are actually specialisations of ENTITY 
IN VERSION, not of ENTITY, but for brevity and simplicity we follow a naming convention such that the 
physical model element for a specific ENTITY IN VERSION is called simply the name of the 
corresponding ENTITY. Thus, for example, the physical element for VEHICLE JOURNEY IN VERSION is 
called simply VehicleJourney, TIMING LINK IN VERSION is called TimingLink , etc. 

In the OpRa Physical model, all attributes specific to an entity type are held on the respective 
specialisation of EntityInVersion . Attributes common to several Entities are held on an abstract 
supertype. OpRa Physical model and schema do not actually include separate subclasses of each ENTITY 
(Line_Entity, VehicleJourney_Entity, etc.). There is however a single concrete XML Entity _Entity  
element that may be used to group versions of a given elements of any type within a given OpRa 
document but does not otherwise hold data attributes. 
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NOTE W3C XSD schemas do not support generic types so the Entity_Entity is a workaround used to 
achieve the equivalent mechanism of a container for ENTITY IN VERSION instances of a specific ENTITY 
type. Although the OpRa physical model and XSD schema do not include specific elements for each 
specialisation of ENTITY, but if they did the names of such classes would by convention be qualified 
×ÉÔÈ Ȱͺ%.4)49ȱ ÉÎ ÏÒÄÅÒ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÔÈÅÍ ÆÒÏÍ ÔÈÅ ÃÏÒÒÅÓÐÏÎÄÉÎÇ %.4)49 ). 6%23)/.Ȣ &ÏÒ ÅØÁÍÐÌÅȟ 
VehicleJourneyEntity, VehicleJourney_Entity, TimingLink_Entity , etc. as shown in the following table. 

Table 16 ɂ Examples of ENTITY & ENTITY IN VERSION Names 

ENTITY  ENTITY IN VERSION 

Name in 
Conceptual 
Model  

Name in Physical 
Model **  

 Name in Conceptual Model  Name in Physical 
Model  

ENTITY Entity_Entity   ENTITY IN VERSION EntityInVersion  

[XXX] Xxx_Entity  [XXX] IN VERSION Xxx 

LINE Line_Entity   LINE IN VERSION Line  

VEHICLE 
JOURNEY 

VehicleJourney_Entity   VEHICLE JOURNEY IN 
VERSION 

VehicleJourney  

TIMING LINK TimingLinkEntity   TIMING LINK IN VERSION TimingLink  

TIMETABLE 
FRAME 

TimetableFrame_Entity   TIMETABLE FRAME IN 
VERSION 

TimetableFrame  

Etc.     

 

10.7.3.3.3 Version States and the Edit / Version / Release Cycle  

The OpRa implementation assumes a conventional Edit / Release / Version / Release lifecycle for 
versioning each data element within a repository. 

When an element is created or modified a new open version of it is created (status = draft). Further 
changes may be made to the state of the object within the local repository, but it may not be exported. 

If it is part of a containing aggregation, for example, a Version Frame, then a new open edition of the 
containing aggregation also needs to be created (status = draft) and the new version of the contained 
element shall be released to the new version of the container. 

Once all changes are complete the element is versioned (status = versioned), after which no further 
changes can be made. Only versioned elements can be exchanged. Both contained and container 
elements are versioned. Contained elements shall be versioned before their container is versioned. 

Data instances exported as OpRa data elements should have states consistent with these rules. 

10.7.3.4 Version ɀ Attributes and XSD  

10.7.3.4.1 Version ɀ Model Element  

10.7.3.4.1.1 General 

IMPORTANT: The Version Element is DEPRECATED from NeTEx 2.0 onwards. This, is only for the XML 
6ÅÒÓÉÏÎ ÅÌÅÍÅÎÔ ɉЃ6ÅÒÓÉÏÎ ȣ ЄɊ ÁÎÄ ÎÏÔ ÔÈÅ 8-, ÖÅÒÓÉÏÎ ÁÔÔÒÉÂÕÔÅ ɉÁÓ ÉÎ Ѓ4ÁÇ ÉÄЀͼØØØͼ ÖÅÒÓÉÏÎЀͼÙÙÙͼ ȣ 
>) whose usage is now emphasised in the XSD. 

Details of the depreciated Version element is provided in Annex C. 



pr TR OPRA:2025 (E) 

73 

10.7.3.4.2 EntityInVersion ɀ Model Element  

10.7.3.4.2.1 General 

An ENTITY IN VERSION is an ENTITY associated with a given VERSION. ENTITY IN VERSION is 
restricted by ENTITY IN FRAME. 

Table 17 ɂ EntityInVersion ɀ Element  

Classification  Name Type Cardinality  Description  

::> ::> Entity ::> ENTITY ON VERSION inherits from 
ENTITY. 

«FK» dataSourceRef DataSourceIdTy
pe 

0:1 Data system which originated data 
instance. 

«atr» created xsd:dateTime 0:1 Date and time of creation of ENTITY. 

«atr» changed xsd:dateTime 0:1 Date and time of last change to 
ENTITY. 

«atr», «enum» modification  ModificationEn
um 

0:1 Nature of modification. Enumerated 
value: new | revise | delete | 
unchanged | delta. 

«atr». «FK» version VersionIdType 0:1 VERSION number of this instance of 
the ENTITY IN VERSION. The value 
may be "any" or a VERSION number 
adhering to agreed-upon formatting 
and interpretation rules 
(representing, e.g., a number or a 
date). Successive VERSION numbers 
should be strictly increasing. 

«atr», «enum» status VersionStatusE
num 

0:1 Status of Entity in VERSION. 
Enumerated value. 

«atr», «FK» derivedFrom -
VersionRef 

VersionIdType 0:1 Reference to VERSION from which 
this VERSION of the ENTITY was 
derived. 

This is a VersionIdType, the same 
type as version, thus being a version 
number. 

«atr», «FK» compatibleWithV
ersionFrameVers
ionRef 

VersionIdType 0:1 Version of frame from with which 
this version of ENTITY is compatible. 
Assumes Frame of the same Id as 
current frame. 

«atr», «FK» derivedFromObje
ctRef 

ObjectIdType 0:1 Identity of object from which this 
object of ENTITY was derived. 
Normally the same. 

  CHOICE 0:1 Common Properties of an ENTITY IN 
VERSION. 

«cntd» a validityCondi
tions  

ValidityConditio
n 

1:1 VALIDITY CONDITIONs conditioning 
entity. 
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Note: ValidityCondition can be 
combined and ANDed (all the 
conditions must be fulfilled at the 
same time) 

«cntd» b ValidBetwee
n 

ValidBetween 1:* OPTIMISATION. Simple version of a 
VALIDITY CONDITION. Comprises a 
simple period. NO UNIQUENESS 
CONSTRAINT. 

«cntd» alternativeTexts  AlternativeText 0:* ALTERNATIVE TEXTs associated 
with ENTITY. 
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Figure 29 ɂ EntityInVersion ɀ XSD 

10.7.3.4.2.2 #Modification ɀ Allowed Values  

Modification explains why this ENTITY version was distributed. The following table shows the allowed 
values for Modification (ModificationEnumeration). 
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Table 18 ɂ Modification ɀ Allowed Values  

Value Description  

new This is the first version of a new object. 

revise This is an update of a previously defined object. 

delete This version is to point out that the object was deleted. 

unchanged This object has not changed since the previous version. 

delta This version contains only the changes to the previous 
version of the object. 

 

10.7.3.4.2.3 VersionStatus ɀ Allowed Values  

The following table shows the allowed values for Version / Status  (StatusEnumeration). 

Table 19 ɂ VersionStatus ɀ Allowed Values  

Value Description  

draft 
This version is a draft: it is currently under construction and 
should not be used for operational purposes. 

proposed This version is comprehensive but not yet validated. 

versioned This is a finalised version frozen from further modifications. 

deprecated 
This is an old version: it should not be used for operational 
purposes anymore. 

other 
Like draft, proposed, and deprecated, this version should not 
be used for operational purposes (for other reasons, 
however).  

10.7.3.4.3 EntityInVersionReferences (VersionOfObjectRef ) ɀ Model Element  

A relationship to another an ENTITY IN VERSION is represented by a VersionOfObjectRef, that is a 
reference to a specific version of an entity, e.g. LineRef, ServiceJourneyRef. Where the same type of 
entity is referenced by more than one relationship from an ENTITY, the names of the attributes used to 
represent the relationship need to be qualified; for example, a LINK may have both a FromPointRef, 
and a ToPointRef for its start and end POINTs. 

Note that the created and changed attributes of a VersionOfObjectRef are for the reference instance 
(that is, the VersionOfObjectRef element itself), not  for the referenced object. If a reference is created, 
or changed, these should be updated. 

Table 20 ɂ VersionOfObjectRef ɀ Element  

Classification  Name Type Cardinality  Description  

 NameOfRefCl
ass 

NameOfCla
ss 

0:1 Reference to object type of referenced ENTITY 
that is in the specified VERSION FRAME 

«atr» created xsd:dateTi
me 

0:1 Date and time of creation of reference to ENTITY, 
i.e. when it was added to frame. 

«atr» changed xsd:dateTi 0:1 Date and time of last change to reference to 
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me ENTITY. 

«FK» version  VersionRef 0:1 Reference to version of ENTITY that is in the 
specified VERSION FRAME. Will be checked by 
XML validity checker. 

«FK» ref ObjectIdTy
pe 

1:1 Identifier of a referenced ENTITY. 

«FK» versionRef  VersionRef 0:1 Alternate Reference to version of ENTITY that is 
in the specified VERSION FRAME. Will not be 
checked by XML validity checker. +v1.1 

 uri  xsd:anyURI 0:1 Location of the external entity. +v2.0 

 

  

Figure 30 ɂ EntityInVersionInVersionFrame (VersionOfObjectRef) ɀ XSD 

10.7.3.4.4 Entity_Entity ɀ Model Element  

The Entity_Entity element provides a general purpose implementation of the ENTITY entity that can be 
used to group the versions (i.e. ENTITY in VERSIONs) of an ENTITY. All the child versions should be of 
the same class as the ENTITY. See below for an example. 

Table 21 ɂ Entity_Entity ɀ Element  

Classification  Name Type Cardinality  Description  

«atr» nameOfC
lass 

xsd:NMTOKEN 0:1 Name of class of which this is an instance. 
Used for reflection. 
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«PK» id ObjectIdType 1:1 Identifier of ENTITY. Unique within 
CODESPACE. 

«atr» created xsd:dateTime 0:1 Date and time of creation of ENTITY. 

«atr» changed xsd:dateTime 0:1 Date and time of last change to ENTITY. 

«cntd» versions (EntityInVersi
on) 

0:* Versions of the ENTITY. 

In a given instance of Entity_Entity, the 
EntityInVersion instances shall all be of the 
same type as the value of the nameOfClass 
attribute. For example, if the nameOfClass is 
ȭ3ÅÒÖÉÃÅ,ÉÎËȭȟ ÔÈÅÎ ÔÈÅ ÃÏÎÔÁÉÎÅÄ ÖÅÒÓÉÏÎÓ 
shall all be instances of ServiceLink. 
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Figure 31 ɂ Entity_Entity ɀ XSD 

10.7.3.4.5 TypeOfVersionɀ Model Element  

Classification of a VERSION, according to purpose. 
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Table 22 ɂ TypeOfVersion ɀ Element  

Classification  Name Type Cardinality  Description  

::> ::> TypeOfValue ::> 
TYPE OF VERSION inherits from TYPE OF 
VALUE. 

«PK» id 
TypeOfVersionIdTy
pe 

1:1 Identifier of TYPE OF VERSION. 

 

Figure 32 ɂ TypeOfVersion ɀ XSD 

10.7.3.5 XML Examples of use of Versions 

10.7.3.5.1 Version Instances  

The following example XML fragment shows the use of explicit version numbers. The example uses 
separate version numbers for the SCHEDULED STOP POINT (version="22") and the SERVICE FRAME 
(version="1"). 

Example: 

 <ServiceFrame version="1" created="2010 - 05- 17T09:30:47.0Z" id="mybus:ntwkf001">  

  <Name>My Network (V1) </Name>  

  <scheduledStopPoints>  

   <ScheduledStopPoint version="22" created="2010 - 05- 17T09:30:47.0Z" 

changed="2011 - 06- 17T09:30:27.0Z" id="mybus:SSP0001A">  

    <Name>Haltstelle A</Name>  

    <Description>Stop A</Description>  

   </ScheduledStopPoint>  

  </scheduledStopPoints>  

 </ServiceFrame>  

10.7.3.5.2 Including Version Instances  

Important : The Version Element is DEPRECATED from NeTEx 2.0. See VERSION for more details. 

Information about the VERSIONs can be included along with the actual ENTITY in VERSION instance, for 
example the following example XML fragment shows the use of VERSION descriptions for the versions 
of the SCHEDULED STOP POINT and SERVICE FRAME shown in the previous example. 

Example: 

 <ServiceFrame version="1" created="2010 - 05- 17T09:30:47.0Z" id="mybus:ntwkf001">  

  <Name>My Network (V1) </Name>  

  <versions> <! --  DEPRECATED -- > 
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   <Version created="2010 - 05- 17T09:30:47.0Z" id="mybus:ntwkf001" 

version="1">  

    <Status>versioned</Status>  

    <Description>Version 1 of Service Frame </Description>  

    <VersionType>baseline </VersionType>  

   </Version>  

   <Version created="2011 - 06- 17T09:30:27.0Z " version="022">  

    <Status>versioned</Status>  

    <Description>Version 22 of Stop Point SSP001A </Description>  

   </Version>  

  </versions>  

  <scheduledStopPoints>  

   <ScheduledStopPoint version="22" created="2010 - 05- 17T09:30:47.0Z" 

changed="2011 - 06- 17T09:30:27.0Z" id="mybus:SSP0001A">  

    <Name>Haltstelle A</Name>  

    <Description>Stop A</Description>  

   </ScheduledStopPoint>  

  </scheduledStopPoints>  

 </ServiceFrame>  

10.7.3.5.3 Use of an Entity with Versions of that Entity In Version ɀ XML Example fragment  

Important : The Version Element is DEPRECATED from NeTEx 2.0. See VERSION for more details. 

.ÏÔÅ ÔÈÁÔ ÏÎÌÙ ÔÈÅ 6ÅÒÓÉÏÎ ÅÌÅÍÅÎÔ ÉÓ ÄÅÐÒÅÃÁÔÅÄȟ ÎÏÔ ÔÈÅ ȰÖÅÒÓÉÏÎȱ ÁÔÔÒÉÂÕÔÅ ÏÆ %.4)4ÉÅÓȡ ÔÈÕÓȟ Ô×Ï ÖÅÒÓÉÏÎÓ ÏÆ ÁÎ 
entity can still be provided in the same exchange by providing multiple records for the same entity, thus having 
same Id attribute but different version attribute. 

It is possible for the same document to hold more than one version of the same ENTITY, that is to say 
multiple instances of a specific ENTITY IN VERSION. The following example XML fragment shows the 
use of an Entity_Entity to group two sets of successive versions (i.e. ENTITY IN VERSIONs) of an 
%.4)49ȟ ÏÎÅ ÆÏÒ Ô×Ï ÖÅÒÓÉÏÎÓ ɉȬππρȭ ÁÎÄ ȬππςȭɊ ÏÆ Á 3ÃÈÅÄÕÌÅÄ 3ÔÏÐ 0ÏÉÎÔ ɉȬmybus:SSP0001AȭɊȟ ÁÎÄ ÔÈÅ 
ÏÔÈÅÒ ÆÏÒ Ô×Ï ÖÅÒÓÉÏÎÓ ÏÆ Á 3ÅÒÖÉÃÅ 0ÁÔÔÅÒÎ ɉȬππχȭ ÁÎÄ ȬπρςȭɊȢ 

Example: 

<GeneralFrame version="any" id="mybus:ServiceFrame:SF1">  

 <members> 

  <Entity_Entity created="2010 - 05- 17T09:30:47.0Z" id="mybus:SSP0001A" 

nameOfClass="ScheduledStopPoint">  

   <versions>     <ScheduledStopPoint version="1" 

created="2010 - 05- 17T09:30:47.0Z" modification="new" " id="mybus:SSP0001A">  

  <Name>Haltstelle A</Name>  

  <Description>Version one of stop A</Description>  

    </ScheduledStopPoint>  

    <ScheduledStopPoint version="2" created="2010 - 05-

17T09:30:47.0Z" changed="2010 - 05- 18T09:30:47.0Z" modification="revise" 

derivedFromVersionRef="1" id="mybus:SSP0001A">  

  <Name>Haltstelle A -  Museum</Name> 

  <Description>Version two of stop A. Name is Changed and code 

added</Description>  

  <PrivateCode>mycodeA</PrivateCode>  

    </ScheduledStopPoint>  

   </versions>  

  </Entity_Entity>  

  

 ::>::::  

  <! --  ===ServicePattern_Entity id="mybus:ServicePattern:SP_001" -- > 

  <Entity_Entity created="2010 - 05- 21T10:30:51.0Z" changed="2010 - 05-

22T10:30:51.0Z" id="mybus:SP_001" nameOfClass=" ServicePattern ">  

   <versions>  
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    <ServicePattern version="7" created="2010 - 05- 21T10:30:51.0Z" 

modification="new" id="mybus:SP_001">  

  <Name>From A to C, version 1</Name>  

  <pointsInSequence>  

   <StopPointInJourneyPattern version="001" id="mybus:SP_001_01 - 1">  

    <ScheduledStopPointRef version="002" ref="mybus:SSP0001A"/>  

   </StopPointInJourneyPattern>  

   <StopPointInJourneyPattern version="001" id="mybus:SP_001_02 - 2">  

    <ScheduledStopPointRef version="002" ref="mybus:SSP0002B"/>  

   </StopPointInJourneyPattern>  

   <StopPointInJourneyPattern version="001" id="mybus:SP_001_03 - 3">  

    <ScheduledStopPointRef version="001" ref="mybus::SSP0003C"/>  

   </StopPointInJourneyPattern>  

  </pointsInSequence>  

    </ServicePattern>  

    <ServicePattern version="12" created="2010 - 05- 21T10:30:51.0Z" 

changed="2010 - 05- 22T10:30:51.0Z" modification="new" id="mybus:SP_001">  

  <Name>From A to D, version 2</Name>  

  <pointsInSequence>  

   <StopPointInJourneyPattern version="2" id="mybus:SP_001_01 - 1">  

    <ScheduledStopPointRef version="1" ref="mybus:SSP0001A"/>  

   </StopPointInJourneyPattern>  

   <StopPointInJourneyPattern version="2" id="mybus:SP_001_02 - 2">  

    <ScheduledStopPointRef version="2" ref="mybus:SSP0002B"/>  

    <ForAlighting>true</ForAlighting>  

    <ForBoarding>false</ForBoarding>  

   </StopPointInJourneyPattern>  

   <StopPointInJourneyPattern version="2" id="mybus:SP_001_03 - 3">  

    <ScheduledStopPointRef version="1" ref="mybus:SSP0003C"/>  

   </StopPointInJourneyPattern>  

  </pointsInSequence>  

    </ServicePattern>  

   </versions>  

  </Entity_Entity>  

 </members>  

</GeneralFrame>  

10.7.4 Implementing relationships in NeTEx  

10.7.4.1 Entity identifiers and uniqueness  

All NeTEx entities can be given a unique identifier, the id attribute. Identifiers are of type ObjectIdType. 

Specific entities will have a specific subtype, for example PointIdType is a subtype of ObjectIdType. 

Identifier values should be unique within object type within a document. The NeTEx main schema 
includes integrity constraints to enforce uniqueness. 

10.7.4.2 Associations and Entity References  

Where an association between two entities in the conceptual model needs to be implemented, normally 
an element at one end will be chosen in the physical model to hold the reference as a foreign key, i.e.  
concrete attribute that holds the identifier for the associated object. The choice of end will be according 
to the semantics of the model. For example, GroupOfEntities has an association with PurposeOfGrouping 
to specify a purpose for the group and so has an attribute PurposeOfGroupingRef which holds a value of 
PurposeOfGroupingIdType. 

Most relationships can be versioned, that is a specific version of the referenced entity may be specified 
on the reference. To implement versioned references a VersionOfObJectRef is used as the attribute 
type, specialised to the specific type of the referenced entity, for example PointRef, DayTypeRef, etc. 
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Thus, instead of a simple reference to simple type (e.g. PointIdType) being held as the referencing 
attribute, a complex type (a PointRefStructure) is used that also specifies a version. For example, the 
following references version Ȭττυȭ of point Ȭ330τττυ!ȭ; 

<FromPointRef ref="mybus:SSP0001A" version="001"/>  

See below for further XML examples. 

Versioned object references are provided as reusable components for all NeTEx DATA MANAGED 
OBJECTS. For example, in the following figure DataSourceRef is a type of VersionOfObjectRef  that 
holds both a version id and a reference value of type DataSourceIdType. 

 

Figure 33 ɂ Entity References ɀ Physical Model (UML)  

The version on a reference is optional - if no version is specified integrity checking will be omitted in 
the XML. A dummy version number can be used to invoke integrity checking against an indeterminate 
version ɀ this mechanism can be used to ensure that the referenced entity is present in the document 
regardless of version number. The three levels of enforcement possible are summarised with examples 
in the following table. 

Table 23 ɂ Versioned References  

Reference 
Nature  

Example Reference Example id & version number of 
referenced entity in same 
document.  

Referential 
Integrity 
Checking 

Exact version Ѓ0ÏÉÎÔ2ÅÆ ÖÅÒÓÉÏÎЀȱςςȱ 
ÒÅÆЀȱÆÏÏȡØØØȱ ȾЄ 

<Point ÖÅÒÓÉÏÎЀȱςςȱ ÉÄЀȱÆÏÏȡØØØȱЄ Yes 
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Indeterminate 
version 

Ѓ0ÏÉÎÔ2ÅÆ ÖÅÒÓÉÏÎЀȱÁÎÙȱ 
ÒÅÆЀȱÆÏÏȡØØØȱȾЄ 

Ѓ0ÏÉÎÔ ÖÅÒÓÉÏÎЀȱÁÎÙȱ ÉÄЀȱÆÏÏȡØØØȱ Yes 

No version Ѓ0ÏÉÎÔ2ÅÆ ÒÅÆЀȱÆÏÏȡØØØȱȾЄ An instance of Point with identifier 
foo does not need to be present in the 
same XML document. If it is present 
any value is allowed for version. 

No 

 

For an n-to-one relationship a simple version reference will be used. 

For an n-to-many relationship a set of simple version references will be used, contained within a 
relationship class. See below. 

Generally, the physical attribute used to hold the reference on the referencing entity will by convention 
be named xxxRef where xxx is the name of the referenced element, or in some cases a qualified name of 
the referenced element. For example, PointRef refers to a POINT and uses an instance of PointIdType; 
ScheduledStopPoint refers to a SCHEDULED STOP POINT and uses an instance of 
ScheduledStopPointIdType. Qualifiers are used when it is necessary or helpful to to distinguish 
references.For example FromPointRef and ToPointRef on link; or on Zone, ParentZoneRef refers to 
ÁÎÏÔÈÅÒ :/.% 4ÈÅ ÁÔÔÒÉÂÕÔÅ ÎÁÍÅ ÉÓ ÑÕÁÌÉÆÉÅÄ ×ÉÔÈ Ȱ0ÁÒÅÎÔȱ ÔÏ ÄÉÓÔÉÎÇÕÉÓÈ ÉÔ ÆÒÏÍ ÔÈÅ ÉÄÅÎÔÉÆÉÅÒ ÏÆ ÔÈÅ 
zone itself and has a type of ZoneRefSructure. 

Certain metadata relationships that are implemented as attributes are not versionable. 

Entity  ỉdataSourceRef ỉDataSource 

Entity  ỉresponsibilitySetRef ỉResponsibilitySet 

Entity  ỉversion ỉVersion 

Entity  ỉderivedFromVersionRef ỉVersion 

VersionFrame ỉcompatibleWIthBaseVersionRef ỉVersion 

10.7.4.3 Relationship metaclasses  

The NeTEx relationship classes provide a concrete implementation of the metamodel in NeTEx, making 
it possible for implementations to reflect over the elements in order to provide automated validation 
and mapping, etc. 

There is a specific relationship class for each one-to-many relationship implemented in NeTEx; all of 
them are concrete specialisations of the NeTEx framework oneToMany relationship and by convention 
are named xxxx_RelStructureȢ &ÏÒ ÅØÁÍÐÌÅȟ ÆÏÒ ÔÈÅ ÒÅÌÁÔÉÏÎÓÈÉÐ ȬSTOP PLACE contains QUAYsȭ ÔÈÅ 
StopPlace element will have a quays attribute of type quays_RelStructure. 

Table 24 ɂ NeTEx schema relationship types  

Relationship Type  Description  Example 

oneToMany_Rel The child elements are by reference 
only.  

Organisation : 0:* 

ỉtypeOfOrganisationRefs_Rel: 

ỉTypeOfOrganisationRef 

containmentAggregation_Rel The child elements may variously be 
by reference or inline.  

StopPlace: 

ỉquays_Rel: ỉ 0:* 

Quay | QuaysRef 

strictContainmentAggregation_Rel The child elements shall be included CompoundTrain  
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in line and there is a compositional 
semantic. 

ỉcomponents_Rel: ỉ 1:* 

TrainInCompoundTrain  

frameRelationship_Rel The child elements shall be present 
inline but there is no compositional 
semantic. 

SiteFrame: 

ỉstopPlacesInFrame_Rel: ỉ 
0:* 

StopPlace  

 

The following figure shows the abstract relationship types used in NeTEx. 

 

Figure 34 ɂ NeTEx Relationships ɀ Physical Model (UML)  

10.7.4.4 XML Examples of Relationships  

Depending on the use case, an application may need to exchange a complete dataset as a single coherent 
document, or it may exchange static and reference data as separate documents as part of a more 
complex workflow. In the former case, it is desirable to be able to perform automatic integrity checking 
to ensure that all references are satisfied; in the latter case, only certain references should be checked. 
The NeTEx schema supports both approaches by means of the version and versionRef attributes. Four 
different scenarios are found. 

ɂ Full integrity checking of a reference using an actual version. 

ɂ Integrity checking of a reference using a dummy version. 
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ɂ No Integrity checking. 

ɂ No Integrity checking but version cited. 

10.7.4.4.1 Use of versions & Version references with Integrity checking ɀ XML fragment  

The following example shows the use of versions and references. The SERVICE LINK is versioned, and 
connects two SCHEDULED STOP POINTs. It explicitly references which version of each point should be 
used. The XML will be validated to check that the referenced elements are present in the document. 

Example:  

<scheduledStopPoints>  

  <ScheduledStopPoint version="1" created="2010 - 05- 17T09:30:47.0Z" 

changed="2010 - 05- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0001A">  

   <Name>Haltstelle A -  Museum</Name> 

   <Description>Version one of stop A. Name is Changed</Description>  

   <privateCodes>  

    <PrivateCode>mycodeA</PrivateCode>  

   </privateCodes>  

  </ScheduledStopPoint>  

  <ScheduledStopPoint version="2" created="2010 - 05- 18T09:30:47.0Z" 

changed="2010 - 06- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0002B">  

   <Name>Haltstelle B</Name>  

   <Description>Version two of stop B</Description>  

   <privateCodes>  

<PrivateCode>mycodeB</PrivateCode>  

   </privateCodes>  

  </ScheduledStopPoint>  

</scheduledStopPoints>  

<serviceLinks>  

  <ServiceLink version="2" created="2010 - 05- 19T10:30:47.0Z" changed="2010 - 05-

21T10:30:51.0Z" modification="revise" id="mybus:SL_AtoB01">  

   <Name>Version one of Link from A to B</Name>  

   <Distance>1.12</Distance>  

   <FromPointRef version="1" ref="mybus:SSP0001A"/>  

   <ToPointRef version="2" ref="mybus:SSP0002B"/>  

  </ServiceLink>  

<serviceLinks>  

10.7.4.4.2 Use of dummy versions & references with Integrity checking ɀ XML fragment  

The following example shows the use of dummy versions with references. The SERVICE LINK connects 
two SCHEDULED STOP POINTs. It explicitly references which version of each point should be used. 
(Ï×ÅÖÅÒ Á ÄÕÍÍÙ ÖÁÌÕÅ ɉÂÙ ÃÏÎÖÅÎÔÉÏÎ ȬÁÎÙȭɊ ÉÓ ÕÓÅÄ ÁÓ ÔÈÅ ÖÅÒÓÉÏÎ ÎÕÍÂÅÒȢ 4ÈÅ 8-, ×ÉÌÌ ÂÅ ÖÁÌÉÄÁÔÅÄ 
to check that the referenced elements are present in the document with the dummy version number - 
but no specific version is actually intended. 

Example: 

<scheduledStopPoints>  

  <ScheduledStopPoint version="any" created="2010 - 05- 17T09:30:47.0Z" 

changed="2010 - 05- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0001A">  

   <Name>Haltstelle A -  Museum</Name> 

   <Description>Version two of stop A. Name is Changed</Description>  

   <privateCodes>  

<PrivateCode>mycodeA</PrivateCode>  

   </privateCodes>  

  </ScheduledStopPoint>  

  <ScheduledStopPoint version="any" created="2010 - 05- 18T09:30:47.0Z" 

changed="2010 - 06- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0002B">  
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   <Name>Haltstelle B</Name>  

   <Description>Version two of stop B</Description>  

   <privateCodes>  

<PrivateCode>mycodeB</PrivateCode>  

</privateCodes>  

  </ScheduledStopPoint>  

</scheduledStopPoints>  

<serviceLinks>  

  <ServiceLink version="002" created="2010 - 05- 19T10:30:47.0Z" changed="2010 -

05- 21T10:30:51.0Z" modification="revise" id="mybus:SL_AtoB01">  

   <Name>Version one of Link from A to B</Name>  

   <Distance>1.12</Distance>  

   <FromPointRef version="any" ref="mybus:SSP0001A"/>  

   <ToPointRef version="any" ref="mybus:SSP0002B"/>  

  </ServiceLink>  

<serviceLinks>  

10.7.4.4.3 Use of unversioned references ɀ XML fragment  

The following example shows the use of references without a version. The SERVICE LINK is versioned 
and connects two SCHEDULED STOP POINTs. However, it does not specify which version of each point 
should be used. The XML will not be validated to check that the referenced elements are present in the 
document. 

Example: 

<scheduledStopPoints>  

  <ScheduledStopPoint version="001" created="2010 - 05- 17T09:30:47.0Z" 

changed="2010 - 05- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0001A">  

   <Name>Haltstelle A -  Museum</Name> 

   <Description>Version one of stop A. Name is Changed</Description>  

  <privateCodes>  

    <PrivateCode>mycodeA</PrivateCode>  

  </privateCodes>  

  </ScheduledStopPoint>  

  <ScheduledStopPoint version="002" created="2010 - 05- 18T09:30:47.0Z" 

changed="2010 - 06- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0002B">  

   <Name>Haltstelle B</Name>  

   <Description>Version two of stop B</Description>  

  <privateCodes>  

    <PrivateCode>mycodeB</PrivateCode>  

  </privateCodes>  

  </ScheduledStopPoint>  

</scheduledStopPoints>  

<serviceLinks>  

  <ServiceLink version="002" created="2010 - 05- 19T10:30:47.0Z" changed="2010 -

05- 21T10:30:51.0Z" modification="revise" id="mybus:SL_AtoB01">  

   <Name>Version one of Link from A to B</Name>  

   <Distance>1.12</Distance>  

   <FromPointRef ref="mybus:SSP0001A"/>  

   <ToPointRef ref="mybus:SSP0002B"/>  

</ServiceLink>   

 

10.7.4.4.4 Use of version references without integrity checking ɀ XML fragment  

The following example shows the use of references with a version, however the version is merely cited 
(the versionRef keyword rather than version is used) and will not be checked by the XML validator (but 
might still be used by application program code). The SERVICE connects two SCHEDULED STOP 
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POINTs. The XML will not be validated to check that the referenced elements are present in the 
document. 

Example:  

<scheduledStopPoints>  

  <ScheduledStopPoint version=" 001" created="2010 - 05- 17T09:30:47.0Z" 

changed="2010 - 05- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0001A">  

   <Name>Haltstelle A -  Museum</Name> 

   <Description>Version two of stop A. Name is Changed</Description>  

<privateCodes>  

    <PrivateCode>mycodeA</PrivateCode>  

</privateCodes>   </ScheduledStopPoint>  

  <ScheduledStopPoint version=" 002" created="2010 - 05- 18T09:30:47.0Z" 

changed="2010 - 06- 18T09:30:47.0Z" modification="revise" id="mybus:SSP0002B">  

   <Name>Haltstelle B</Name>  

   <Description>Version two of stop B</Description>  

<privateCodes>  

    <PrivateCode>mycodeB</PrivateCode>  

</privateCodes>  

  </ScheduledStopPoint>  

</scheduledStopPoints>  

<serviceLinks>  

  <ServiceLink version="002" created="2010 - 05- 19T10:30:47.0Z" changed="2010 -

05- 21T10:30:51.0Z" modification="revise" id="mybus:SL_AtoB01">  

   <Name>Version one of Link from A to B</Name>  

   <Distance>1.12</Distance>  

   <FromPointRef versionRef=" 001" ref="mybus:SSP0001A"/>  

   <ToPointRef versionRef="002" ref="mybus:SSP0002B"/>  

  </ServiceLink>  

<serviceLinks>  

10.7.5 Generic Version Frame  

10.7.5.1 Generic VERSION FRAME ɀ Conceptual MODEL 

NOTE The following explanations use excerpts from Transmodel. 

Usually, when exchanging data, only a subset of all the possibly available OpRa classes are present in an 
exchanged dataset and only a subset of the available data instances for those classes (for example, one 
specifc version of the class, and possibly only a subset of its data attributes). This subset is defined by 
the VERSION FRAME mechanism. The TYPE OF FRAME can indicate the expected contents. For example, 
there might be a TIMETABLE FRAME containing all vehicle schedules of 'Line 12' services, grouping 
together the LINE, ROUTEs, JOURNEY PATTERNs, SCHEDULED STOP POINTS, VEHICLE JOURNEYs, etc. 
for a specific validity period. There might be an TYPE OF FRAME TYPE agreed between the exchanging 
ÐÁÒÔÉÅÓ ÏÆ Ȭ"ÁÖÁÒÉÁÎ ,ÉÎÅ 4ÉÍÅÔÁÂÌÅȭ ÆÏÒ ÔÈÅ 490% /& &2!-% ÔÈÁÔ ÉÎÄÉÃÁÔÅÓ ÔÈÅ ÃÏÎÔÅÎÔÓȢ 

VERSION FRAMEs allow data to be managed and exchanged as a coherent version, that is a set of 
instances of different entity types that are consistent and correct as to referential integrity and other 
business semantics and so are suitable for use without extensive consistency checking by the importing 
application. A VERSION FRAME contains a list of specific versions of an entity, that is, instances of 
ENTITY IN VERSION. 

To be useful a dataset must be both correct  (satisfy integrity checks that all required references are 
satisfied and all types correct) and complete (all necessary elements shall be present). Note that this 
does not imply that a single VERSION FRAME shall contain all the elements that are referenced in that 
VERSION FRAME. A VERSION FRAME can refer to external elements defined in other VERSION FRAMEs. 
If versioned references are used then these other VERSION FRAMES shall be present in the same XML 
document. However, if unversioned references are used then the other VERSION FRAMES do not have to 
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be present at all and it is assumed they are exchanged separately. In practice different use cases require 
different sets of data to be assembled and have different criteria for completeness. 

A VERSION FRAME may pe a prerequisite for another VERSION FRAME. 

10.7.5.1.1 Types of Frame ɀ Conceptual MODEL 

The possibilities for including specific types of ENTITies in VERSION in a FRAME are limited by the 
generic rules set by a corresponding CLASS IN FRAME. All the classes that are allowed to be present in 
the frame are defined by the CLASS IN FRAME, and each frame is defined by its TYPE OF FRAME. Note 
that validation to check that only permitted classes are present has to be carried out by the importing 
application and cannot be done by XML validation alone. 

VERSION FRAMEs may have common properties as regards to validity. This is described by the TYPE OF 
FRAME entity (e.g. vehicle schedules, network description for line versions, etc.). The main property of 
a TYPE OF FRAME is the purpose it is designed for. 

A TYPE OF FRAME may be associated with a particular TYPE OF VALIDITY, which expresses a general 
validity environment. The TYPE OF VALIDITY will apply to any VERSION FRAMEs of that type. For 
instance, if the schedules designed for day types are to be distinguished from schedules planned for a 
particular operating day, different TYPEs OF VALIDITY, which will serve as a basis to select general 
validity rules, may specify this difference. Similarly, certain VERSION FRAMEs may be designed only for 
simulation purposes and be distinguished from production data, this classification being expressed with 
a different TYPE OF VALIDITY. 

A particular rule (filter) for selecting VERSIONs may be attached to a TYPE OF FRAME, in particular in 
situations where several VERSIONs of the same VERSION FRAME may be in competition at the same 
time. The valid VERSION in a given context will be chosen by application of a specific request filters, 
comparing this context with parameter values. For instance, production vehicle schedules will be 
selected using the filters which state the PROPERTies OF DAY to be considered by an algorithm, 
whereas simulation schedules may be selected using another filter. This aspect is useful when rules for 
ÓÅÌÅÃÔÉÎÇ ÖÅÒÓÉÏÎÓ ÁÒÅ ÍÏÒÅ ÃÏÍÐÌÅØ ÔÈÁÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ Á ÓÉÍÐÌÅ ÃÒÉÔÅÒÉÏÎ ÓÕÃÈ ÁÓ ȰÔÈÅ ÍÏÓÔ ÒÅÃÅÎÔ 
ÖÁÌÉÄ ÖÅÒÓÉÏÎȱȢ 

A TYPE OF FRAME may include other TYPEs OF FRAME, for which the validity rules and processes may 
be different. This is represented by a circular relationship on TYPE OF FRAME. 
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Figure 35 ɂ Generic Version Frame ɀ Conceptual MODEL (UML) 

A particular VERSION FRAME, defined according to a TYPE OF FRAME, is usually limited by operational 
ÐÁÒÁÍÅÔÅÒÓȢ &ÏÒ ÅØÁÍÐÌÅȟ 6%23)/. &2!-% ÆÏÒ ÎÅÔ×ÏÒË ÄÅÓÃÒÉÐÔÉÏÎ ÏÆ Ȱarea Westȱȟ ÆÏÒ ÖÅÈÉÃÌÅ ÓÃÈÅÄÕÌÅ 
ÐÁÒÁÍÅÔÅÒÓ ÉÎ Ȱdepot Dȱȟ ÆÏÒ ÆÁÒÅ ÖÅÒÓÉÏÎÓ ÏÎ Ȱtramway linesȱȟ ÅÔÃȢ 7ÈÅÎ ÔÈÅÓÅ ÌÉÍÉÔÉÎÇ ÐÁÒÁÍÅÔÅÒÓ ÁÒÅ 
actual instances of entities stored in the database, this may be described by instances of entity 
VALIDITY CONDITION, related to the VERSION FRAME. For instance, a VALIDITY CONDITION may 
represent a DEPOT, a LINE or a GROUP OF LINEs, a particular OPERATOR, etc. 

10.7.5.1.2 Version Frames and Versioning  

The VERSION FRAME itself is versioned, so that if any change is made to the content of a frame to add, 
change or delete its entities, then a new version of the frame shall be created; see 'Version States' above. 
/ÎÌÙ ÖÅÒÓÉÏÎÅÄ &ÒÁÍÅÓ ɉÉȢÅȢ ×ÉÔÈ ÓÔÁÔÕÓ ÏÆ ȬÖÅÒÓÉÏÎȭ) may be exchanged. Typically, in a given repository a 
ÎÅ× ÖÅÒÓÉÏÎ ×ÉÌÌ ÂÅ ÃÒÅÁÔÅÄ ×ÉÔÈ Á ÓÔÁÔÕÓ ÏÆ ȬÄÒÁÆÔȭȟ ÂÅ ×ÏÒËÅÄ ÏÎ ÌÏÃÁÌÌÙ ÔÉÌÌ ÃÏÍÐÌÅÔÅ ÁÎÄ ÃÏÎÓÉÓÔÅÎÔȟ 
ÁÎÄ ÔÈÅÎ ÂÅ ȬÆÒÏÚÅÎȭ ÁÎÄ ÖÅÒÓÉÏÎÅÄ ÆÏÒ ÅØÐÏÒÔȢ 

For a defined group of object instances, there may be several (consecutive or competitive) VERSIONs of 
a VERSION FRAME. For example, the content of a frame containing the SCHEDULED STOP POINTs for a 
town will change as they are added, updated or deleted, so there will be successive versions of the same 
frame), or there may be successive instances of a given TIMETABLE FRAME reflecting successive 
changes to a given schedule. In Summary: 
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A given aggregation may undergo successive versions as the data evolves through its lifecycle, so 
there may be several consecutive VERSIONs of a VERSION FRAME. 

A given aggregation may represent an alternative to be used in particular conditions, so there may 
be several competitive VERSIONs of a VERSION FRAME in which case a VALIDITY condition 
shall be attached to the frame to discriminate the conditions for use. 

10.7.5.1.3 General Frames and Explicit Frames  

In the original Transmodel model the required content of a given frame can be specified dynamically 
(i.e. at run time) using the CLASS IN FRAME mechanism which in effect provides metadata that an 
importing program can use to check that all of the necessary elements are present. Such a dynamic 
ÖÁÌÉÄÁÔÉÏÎ ÍÅÃÈÁÎÉÓÍ ÃÁÎÎÏÔ ÂÅ ÅÎÆÏÒÃÅÄ ÉÎ 8-, ÁÎÄ ÓÏ ÔÏ ÏÂÔÁÉÎ ÔÈÅ ÂÅÎÅÆÉÔÓ ÏÆ 8-,ȭÓ ÂÕÉÌÔ ÉÎ ÔÙÐÅ 
ÃÈÅÃËÉÎÇ ÉÎ /Ð2Áȟ ÔÈÅ ÇÅÎÅÒÁÌ ÆÒÁÍÅ ÍÅÃÈÁÎÉÓÍ ÉÓ ÃÏÍÐÌÅÍÅÎÔÅÄ ÂÙ Á ÍÏÒÅ ÓÐÅÃÉÆÉÃ ÓÅÔ ÏÆ Ȱ%ØÐÌÉÃÉÔȰ 
VERSION FRAMES that specify sets of data elements appropriate for a particular use case or set of 
related use cases; for example, INFRASTRUCTURE FRAME, SITE FRAME, TIMETABLE FRAME, etc. Each 
of these represents a predefined combination of data types that are commonly exchanged together as 
part of the data management processes of organisations concerned with transport data. 

Sometimes data elements from more than one type of explicit frame is needed; a COMPOSITE FRAME 
can be used to group a coherent set of explicit frames. A given frame may indicate which other frames 
are prerequisites. 

The explicit frames correspond to various parts of OpRa and in most cases are described in the 
appropriate section along with their contents. In most cases a given OpRa element appears only in one 
explicit frame. For example, INFRASTRUCTURE LINK is found only in the INFRASTRUCTURE FRAME. 
The following table summarises the frames. 

Table 25 ɂ Explicit Frames  

 Name Primary contents  

Framework  CompositeFrame Frame to group other VERSION FRAMEs. 

GeneralFrame Any ENTITY or ENTITY IN VERSION. 

ResourceFrame General purpose components such as ORGANISATIONs, 
VEHICLE TYPEs and code values. 

Part1  InfrastructureFrame  INFRASTRUCTURE POINTs, LINKs & RESTRICTIONs. 

SiteFrame SITESs, STOP PLACEs, POINTS OF INTEREST and other fixed 
objects. 

ServiceFrame Network description elements such as LINEs, ROUTEs, etc. 

Tactical Planning elements such as SCHEDULED STOP POINTs, 
JOURNEY PATTERNs, etc. pattern. 

Part2  TimetableFrame  Timetable elements: SERVICE JOURNEYs with timings. 

VehicleScheduleFrame VEHICLE SCHEDULEs: BLOCKs and BLOCK PARTs. 

DriverScheduleFrame DRIVER SCHEDULEs: DUTies and DUTY plans. (not yet 
available) 

Part3  FareFrame Fare related elements: TARIFF STRUCTUREs, FARE PRODUCTs, 
FARE PRICEs, SALES OFFER PACKAGES, etc. 

SalesTransactionFrame Data generated by the sale of fare products: CUSTOMERS, 
CUSTOMER ACCOUNTS, FARE CONTRACTs, SALES 
TRANSACTIONs, TRAVEL DOCUMENTs, etc. 
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VersionFrame itself is abstract and cannot be used in an XML document, but a concrete general 
purpose frame GeneralFrame is provided that can contain any type of ENTITY or ENTITY in VERSION. 
This can be used to handle any ad-hoc assembly of data. 

 

Figure 36 ɂ Explicit Version Frames ɀ Overview (UML)  

10.7.5.1.4 Using Version Frames to Requests 

In OpRa a request and filtering mechanism (at XSD level) is used to specify the data to be returned. The 
contents are then returned in a VERSION FRAME. The type of frame depends on the request. The data to 
be requested can be specified in several different ways as shown in the following table  

The filtering mechanism takes into account the VALIDITY CONDITIONs attached to the data. This means 
that, for example, the same NeTEx request may provide different results, depending on when the 
request is submitted and what filter criteria are specified. 

Table 26 ɂ Requests & Version Frames 

Request Type Description  Results Returned  

Version Frame + Version Specific version of a specific known 
version frame. 

E.g. Version 002 of 
TimetableFrame ABC001. 

Exact requested version of Version 
frame returned. 

Version Frame + Validity 
Criteria  

Specific known version frame that 
meets some validity criteria. 

E.g. TimetableFrame ABC001 for 

Instance of version frame that 
meets validity condition. 
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Summer 2013. 

Scope Data criteria _ Validity 
Criteria  

Criteria for selecting data. 

%ȢÇȢ Ȱ3ÔÏÐÓ ÆÏÒ ÔÈÅ -ÕÎÉÃÈ !ÒÅÁȟ 
ÎÏ×ȱȱȢ 

Ad hoc version frames returned to 
hold matching data. 

10.7.5.1.5 Types of Version frame  

VERSION FRAMEs may have common properties as regards validity. This is described by the TYPE OF 
FRAME entity (e.g. vehicle schedules, network description for line versions, etc.). The main property of 
a TYPE OF FRAME is the purpose for which it is designed. 

A TYPE OF FRAME may be associated with a particular TYPE OF VALIDITY, which expresses a general 
validity environment. The TYPE OF VALIDITY will apply to any VERSION FRAMEs of that type. For 
instance, if the schedules designed for day types are to be distinguished from schedules planned for a 
particular operating day, different TYPEs OF VALIDITY, which will serve as a basis to select general 
validity rules, may specify this difference. Similarly, certain VERSION FRAMEs may be designed only for 
simulation purposes and be distinguished from production data, this classification being expressed with 
a different TYPE OF VALIDITY. 

A particular rule (filter) for selecting VERSIONs may be attached to a TYPE OF FRAME, in particular in 
situations where several VERSIONs of the same VERSION FRAME may be in competition at the same 
time. The valid VERSION in a given context will be chosen by application of a specific request filters, 
comparing this context with parameter values. For instance, production vehicle schedules will be 
selected using the filters which state the PROPERTies OF DAY to be considered by an algorithm, 
whereas simulation schedules may be selected using another filter. This aspect is useful when rules for 
ÓÅÌÅÃÔÉÎÇ ÖÅÒÓÉÏÎÓ ÁÒÅ ÍÏÒÅ ÃÏÍÐÌÅØ ÔÈÁÎ ÔÈÅ ÁÐÐÌÉÃÁÔÉÏÎ ÏÆ Á ÓÉÍÐÌÅ ÃÒÉÔÅÒÉÏÎ ÓÕÃÈ ÁÓ ȰÔÈÅ ÍÏÓÔ ÒÅÃÅÎÔ 
ÖÁÌÉÄ ÖÅÒÓÉÏÎȱȢ 

A TYPE OF FRAME may include other TYPEs OF FRAME, for which the validity rules and processes may 
be different. This is represented by a circular relationship on TYPE OF FRAME. 

A particular VERSION FRAME, defined according to a TYPE OF FRAME, is usually limited by operational 
ÐÁÒÁÍÅÔÅÒÓȢ&ÏÒ ÅØÁÍÐÌÅȟ 6%23)/. &2!-% ÉÎÓÔÁÎÃÅÓȠ ÆÏÒ ÎÅÔ×ÏÒË ÄÅÓÃÒÉÐÔÉÏÎ ÏÆ ȰÁÒÅÁ 7ÅÓÔȱȠ ÆÏÒ 
ÖÅÈÉÃÌÅ ÓÃÈÅÄÕÌÅ ÐÁÒÁÍÅÔÅÒÓ ÉÎ ȰÄÅÐÏÔ $ȱȠ ÆÏÒ ÆÁÒÅ ÖÅÒÓÉÏÎÓ ÏÎ ȰÔÒÁÍ×ÁÙ ÌÉÎÅÓȱȟ ÅÔÃȢ 7ÈÅÎ ÔÈÅÓÅ ÌÉÍÉÔÉÎÇ 
parameters are actual instances of entities stored in the database, this may be described by the entity 
VALIDITY CONDITION, related to VERSION FRAME. For instance, a VALIDITY CONDITION may 
represent a DEPOT, a LINE or a GROUP OF LINEs, a particular OPERATOR, etc. 

10.7.5.2 Generic Version Frame ɀ Physical Model  

10.7.5.2.1 Version Frame ɀ Physical Model  

The following diagram shows the Physical model for the OpRa versioning entities. A VERSION FRAME 
contains instances of ENTITY IN VERSION IN VERSION FRAME (i.e. the normal NeTEx elements). 

In OpRa, VERSION FRAME is specialised to create actual frame instances, for example SITE FRAME, 
RESOURCE FRAME, etc., each containing a restricted set of ENTITIEs for a particular business purpose. 

Normally there will only be one VERSION of each of the top level ENTITIes in a given frame, reflecting a 
single coherent set of data elements. However it is possible to include multiple versions of the same 
ENTITY if appropriate. 

A VERSION FRAME may be given certain VERSION FRAME DEFAULTs which describe properties that 
apply to all elements in the VERSION FRAME unless explicitly overridden, for example LOCALE and 
DATA SOURCE. 
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Figure 37 ɂ Version Frame ɀ Physical Model (UML)  

10.7.5.2.2 Type of Version Frame ɀ Physical Model  

The following diagram shows the Physical model for the NeTEx TYPE OF VERSION FRAME entities. 

A TYPE OF FRAME can be used to define the properties of a profile describing how to use for a 
particular purpose. A TYPE OF FRAME DEFINITION can include CLASS IN FRAME elements to specify 
which actual elements are expected. 
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Figure 38 ɂ Type of Version Frame ɀ Physical Model (UML)  

10.7.5.2.3 Profile Model ɀ Physical Model  

The following diagram shows the use of a TYPE OF VERSION FRAME to specify a profile. This provides 
in effect a form of simple metadata allowing an implementor to make elements and attributes 
mandatory. 

A TYPE OF FRAME can indicate a ClassInRepository to specify the class of VERSION FRAME to be used 
for the profile (e.g. TimetableFrame, FareFrame, etc). It may also specify a set of ClassInFrame elements 
specifying which ENTITIEs shall be present or absent. Each ClassInFrame may furthermore specify 
ClassAttributeInFrame and ClassRelationshipInFrame lements to specify which XML attribute elements 
for the ENTITY shall be present or absent. 
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Figure 39 ɂ Profile Model ɀ Physical Model (UML)  

10.7.5.3 Version  Frame ɀ Attributes and XSD  

10.7.5.3.1 VersionFrame  ɀ Model Element  

10.7.5.3.1.1 General 

A VersionFrame is a set of VERSIONs provided by the same DATA SYSTEM and characterised by a given 
TYPE OF FRAME. The validity of a VERSION FRAME may be restricted by VALIDITY CONDITIONs. 

The frame may include default values that apply to all elements so that they do not specify a specific 
value of their own ɀ see FrameDefaults. 

Table 27 ɂ VersionFrame ɀ Element  

Classification  Name Type Cardinality  Description  

::> ::> DataManagedObject ::> VERSION FRAME inherits from 
DATA MANAGED OBJECT. 

«PK» id VersionFrameIdType 1:1 Identifier of VERSION FRAME. 

 Name MultilingualString  0:1 Name of VERSION FRAME. 

 Description  MultilingualString  0:1 Description of VERSION FRAME. 

«FK» TypeOfFrameR
ef 

TypeOfFrameRef 0:1 Reference to TYPE of VERSION 
FRAME. 








































































































































