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Dieses Dokument (EN 12896-8:2019) wurde vom Technischen Komitee CEN/TC 278 �Intelligente 
Verkehrssysteme� ausgearbeitet, dessen Sekretariat von NEN (Niederlande) gehalten wird. 

Das zuständige deutsche Normungsgremium ist der Gemeinschaftsarbeitsausschuss NA 052-00-71 GA 
�Gemeinschaftsarbeitsausschuss NAAutomobil/DKE: Intelligente Verkehrssysteme� des DIN-Normenaus-
schusses Automobiltechnik (NAAutomobil). 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von EN 12896-8:2019. 

Das Präsidium des DIN hat mit seinem Beschluss 1/2004 festgelegt, dass von dem in den Regeln der 
europäischen Normungsarbeit von CEN/CENELEC verankerten Grundsatz, wonach Europäische Normen in 
den drei offiziellen Sprachen Deutsch, Englisch und Französisch veröffentlicht werden, in begründeten 
Ausnahmefällen abgewichen und auf die deutsche Sprachfassung verzichtet werden kann. 

Dienste im öffentlichen Verkehr verlassen sich zunehmend auf Informationssysteme, um Zuverlässigkeit, 
einen effizienten Betrieb und einen weitgehenden Zugriff auf zuverlässige Passagierinformationen sicherzu-
stellen. Diese Systeme werden für die folgenden Anwendungen genutzt: 

� Bereitstellung von Fahrplänen; 

� Steuerung der Fahrzeugflotte; 

� Ausstellung von Tickets und Quittungen; 

� Bereitstellung von Echtzeitinformationen (Ankunft, Abfahrt usw.). 

Diese Normenreihe verbessert eine Reihe von Informationseigenschaften im öffentlichen Verkehr, wie 
Interoperabilität zwischen Informationsprozesssystemen der Transportbetreiber und Behörden, indem 
ähnliche Definitionen, Strukturen und Bedeutungen ihrer Systemdaten benutzt werden. Das bezieht sich 
sowohl auf die Verbindung verschiedener Anwendungen innerhalb einer Organisation als auch auf die 
Verbindung von Anwendungen zwischen verschiedenen Organisationen. 

Diese Normenreihe erlaubt Betreibern, Behörden und Softwarelieferanten eine einfachere Zusammenarbeit 
in der Herstellung integrierter Systeme. 

Dieser Teil der Normenreihe legt Managementinformationen und Statistiken fest. 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe 

Die Benummerung der folgenden Begriffe und Abkürzungen ist identisch mit der Benummerung in der 
englischen Fassung. 

3 Begriffe 

Für die Anwendung dieses Dokuments gelten die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit: 

� IEC Electropedia: verfügbar unter http://www.electropedia.org/ 

� ISO Online Browsing Platform: verfügbar unter http://www.iso.org/obp 

3.1 Allgemeine Begriffe 

ANMERKUNG Es werden die folgenden generischen Begriffe verwendet. 

3.1.1 
Attribut 
Eigenschaft einer Entität 

3.1.2 
konzeptuelles Datenmodell 
Beschreibung eines realen Bereiches im Sinne von Einheiten, Beziehungen und Attributen in einer 
Implementierung unabhängigen Verhaltens, um eine Struktur bereitzustellen, auf dem die Restentwicklung 
eines Anwendungssystems basieren kann 

3.1.3 
konzeptuelles Niveau 
bezogen auf Datenmodellierung, das konzeptuelle Datenmodell 

3.1.4 
Datenbasis 
Datensammlung 

Anmerkung 1 zum Begriff: Wird oftmals in der Art und Weise einer physischen Implementierung eines Datenmodells 
verwendet. 

3.1.5 
Datenbereich 
Datenstruktur (in dieser Europäischen Norm ein Teil des Datenreferenzmodells für den öffentlichen 
Verkehr), zusammengesetzt aus Daten, die gegenseitig auf sich bezogen sind durch die Tatsache, dass es ein 
funktionales Gebiet gibt oder eine Gruppe von Funktionen, die diese Daten als Ganzes verwenden 
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3.1.6 
Datenmodell 
Beschreibung eines realen Bereiches im Sinne von Daten und Beziehungen 

3.1.7 
Entität 
Objekt (Daten), welches seine eigene Existenz hat (im Gegensatz zu einem Attribut) 

3.1.8 
Fahrgeldmanagement 
alle Aktivitäten, die auf die Sammlung von Geld von den Passagieren bezogen sind 

3.1.9 
Funktion 
Aktivität 

Anmerkung 1 zum Begriff: In dieser Europäischen Norm eine Unteraktivität eines funktionalen Gebietes. 

3.1.10 
funktionales Gebiet 
zufällig festgelegte Menge von Aktivitäten, die in dieser Europäischen Norm dafür verwendet werden, die 
Ziele und Grenzen von Datenmodellen festzulegen 

3.1.11 
Interoperabilität 
Fähigkeit von (Sub) Systemen, sich mit anderen (Sub) Systemen, nach vordefinierten Regeln (Schnittstelle) 
gegenseitig zu beeinflussen 

3.1.12 
logisches Datenmodell 
Datengestaltung, welche den zu verwendeten Datenbasistyp berücksichtigt, aber keine anderen Mittel zur 
Nutzung von Bereichen und Zugängen berücksichtigt 

3.1.13 
logisches, nicht vereinheitlichtes Modell 
relationales Datenmodell, welches nicht vollständig vereinheitlicht ist, d. h. nicht vollständig den 
Vereinheitlichungsregeln folgt und deswegen möglicherweise redundant ist 

3.1.14 
logisches Niveau 
bezogen auf Datenmodellierung, das logische Datenmodell 

3.1.15 
betriebliche Informationen 
alle Aktivitäten, die es dem Firmenmanagement erlauben, Informationen zu sammeln die notwendig sind, 
um notwendigen Problemlösungen nachzukommen 

3.1.16 
objektorientiertes Datenmodell 
Datenstruktur, die nach den Prinzipien ausgedrückt ist, eine direkte Implementierung als objektorientierte 
Datenbasis zu ermöglichen, in der Informationen in Form von Objekten dargestellt werden, d. h. das Prinzip 
der Einbindung derart berücksichtigt werden, dass auf jedes Datenelement über zugehörige Funktionen 
(Methoden) zugegriffen oder dieses modifiziert werden kann 
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3.1.17 
betriebliche Überwachung und Steuerung 
Aktivitäten bezogen auf den Transportprozess, d. h. Echtzeitfunktionen bezogen auf die Fahrt und den 
Transport von Passagieren nach vorgegebenen Anweisungen, inklusive des Fahrprozesses und dessen 
Steuerung im Falle von Abweichungen sowie aller Aktivitäten, die den Fahrprozess unterstützen, wie 
Ampelphasen Priorisierung, Weichenschaltung, Bahnsteigauswahl, Vorlauf/Verzögerungsratschlag usw. 

3.1.18 
Passagierinformation 
Aktivitäten bezogen auf den Nutzer entweder den geplanten oder den gegenwärtigen Transportdienst zu 
informieren 

3.1.19 
Personaldisposition 
Aktivitäten bezogen auf die mittelfristige und kurzfristige Steuerung von Fahrern 

3.1.20 
Echtzeitsteuerung 
siehe betriebliche Überwachung und Steuerung 

3.1.21 
relationales Datenmodell 
Form eines logischen Datenmodells, das Informationen als Serie von Tabellen (Beziehungen) und Attributen 
liefert und die folgenden Eigenschaften verarbeitet: 

a) alle Attributwerte sind elementar, 

b) alle �Tupel� (Reihen/Vorkommen) sind eindeutig, 

c) kein Teil des Grundschlüssels kann Null sein und  

d) fremde Schlüsselwerte entsprechen einem bestehenden Grundschlüssel, in anderer Beziehung als Null 

3.1.22 
Disposition 
siehe taktische Planung 

3.1.23 
taktische Planung 
Aktivitäten bezogen auf die taktische Transportplanung, Aufteilung der Fahrzeugdisposition, 
Fahrerdisposition, Dienstplanung 

3.2 Bereichsbezogene Begriffe 

ANMERKUNG Die folgenden Begriffe beziehen sich auf den Bereich für Informationen des Reisenden. Begriffe, die 
außerdem Dateneinheitsnamen sind, werden im Wörterbuch im Anhang A festgelegt und die meisten werden hier nicht 
wiederholt. 

3.2.1 
Vereinigungsrahmen 
Datenstruktur, in der die Datenwerte angeordnet sind und für eine Formel verwendet wird, um eine Anzeige 
zu liefern 
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3.2.2 
Anzeige
Datenmenge (berechnet oder gemessen), die entweder qualitativ oder quantitativ sein kann und verwendet 
wird, um Statusinformationen zu erhalten (dies kann eine Messung, ein funktionaler Zustand usw. sein), 
oder die Qualität eines Dienstes oder einer Funktion  

3.2.3 
Anzeigentyp 
Kategorie einer gegebenen Anzeige, z. B. Zeit, Länge, Passagierzähler, Preis, Fahrzeug usw. 

3.2.4 
Anzeigeeinheit 
Messeinheit (z. B Meter, Sekunden, Passagiere usw.), in der ein spezifischer Anzeiger gemessen wird 

3.2.5 
Formel 
Methode zur Berechnung von Indikatoren, welche auf anderen Indikatoren oder einer Menge von Rohdaten 
basieren 

3.2.6 
Granularität 
Eingabe zur Berechnung von Prozessen, welche die kleinste(n) Einheit(en) darstellen, um (eine) 
Ausgangseinheit(en) zu generieren 

3.2.7 
Start/Ziel Matrix 
tabellarische Struktur, welche Daten mit Hilfe von Start/Ziel-Parametern beschreibt (z. B. tägliches 
Verkehrsaufkommen zwischen Zonen) 

3.2.8 
Anzeigeparametertyp 
Kategorie gegebener Anzeigeparameter, z. B. Zeit, Länge, Passagierzähler, Preis, Fahrzeug usw. 

3.2.4 
Anzeigeparametereinheit 
Messeinheit (z. B Meter, Sekunden, Passagiere usw.), in der ein spezifischer Anzeigeparameter gemessen 
wird 
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Europea♥ foreword 

This document (EN 12896-8:2019) has been prepared by Technical Committee CEN/TC 278 �Intelligent 

transport systems�, the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an 

identical text or by endorsement, at the latest by March 2020, and conflicting national standards shall 

be withdrawn at the latest by March 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 

patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

The series is composed of the following documents: 

� Public transport � Reference data model � Part 1: Common concepts; 

� Public transport � Reference data model � Part 2: Public transport network; 

� Public transport � Reference data model � Part 3: Timing information and vehicle scheduling; 

� Public transport � Reference data model � Part 4: Operations monitoring and control; 

� Public transport � Reference data model � Part 5: Fare management; 

� Public transport � Reference data model � Part 6: Passenger information; 

� Public transport � Reference data model � Part 7: Driver management; 

� Public transport � Reference data model � Part 8: Management information & statistics; and 

� Public transport � Reference data model � Part 9: Informative documentation [CEN/TR]. 

Together these create version 6 of the European Standard EN 12896, known as �Transmodel�, and thus 

replace EN 12896:2006, known as �Transmodel v5.1�. 

In comparison with EN 12896:2006, the technical modifications made are presented in 

CEN/TR 12896-9, Public transport � Reference data model � Part 9: Informative Documentation. 

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the 

following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 

Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 

North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 

United Kingdom. 
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■♥troductio♥ 

Part 1 of this European Standard presents the following items: 

� Rationale for the Transmodel Standard; 

� Use of the Transmodel Standard; 

� Applicability of the Transmodel Standard; 

� Conformance Statement; 

� Transmodel Origins; 

� Reference to the Previous Version and Other Documents. 

The data structures represented in Part 1 are generic patterns that are referenced by different other 

parts. 

Part 2 of this European Standard presents space-related data structures. 

Part 3 presents time-related data structures and replaces the sections of EN 12896:2006 referring to 

the time-related Tactical Planning Components and to Vehicle Scheduling. 

Part 4 presents data referring to daily operations (i.e. to operational days), different from those planned 

for day types (space-related data structures and tactical planning components) and including 

operational raw data referring to operations follow-up. 

Part 5 presents fares structures including sales, validation and control. 

Part 6 presents Passenger Information (planned and real-time). 

Part 7 presents Driver Management including Driver Scheduling (day-type related driver schedules), 

Rostering (ordering of driver duties into sequences according to some chosen methods) and Driving 

Personnel Disposition (assignment of logical drivers to physical drivers and recording of driver 

performance). 

Part 8 (this part) presents Management Information and Statistics. 
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1 Scope 

1.1 G❡!era❧ ✁✂✄☎e of the Sta!dard 

The main objective of the present standard is to present the Reference Data Model for Public Transport, 

based on: 

� the Reference Data Model, EN 12896, known as Transmodel V5.1; 

� EN 28701:2012, Intelligent transport systems � Public transport � Identification of Fixed Objects in 

Public Transport (IFOPT), although note that this particular standard has been withdrawn as it is 

now included within Parts 1 and 2 of this standard (EN 12896-1:2016 and EN 12896-2:2016) 

following their successful publication; 

incorporating the requirements of: 

� EN 15531-1 to 3 and CEN/TS 15531-4 and 5: Public transport � Service interface for real-time 

information relating to public transport operations (SIRI); 

� CEN/TS 16614-1 and -2: Network and Timetable Exchange (NeTEx), in particular the specific needs 

for long distance train operation. 

Particular attention is drawn to the data model structure and methodology: 

� the data model is described in a modular form in order to facilitate the understanding and the use 

of the model; 

� the data model is entirely described in UML. 

The following functional domains are considered: 

� Network Description: routes, lines, journey patterns, timing patterns, service patterns, scheduled 

stop points and stop places; 

� Timing Information and Vehicle Scheduling (runtimes, vehicle journeys, day type-related vehicle 

schedules); 

� Passenger Information (planned and real-time); 

� Fare Management (fare structure, sales, validation, control); 

� Operations Monitoring and Control: operating day-related data, vehicle follow-up, control actions; 

� Driver Management: 

� Driver Scheduling (day-type related driver schedules), 

� Rostering (ordering of driver duties into sequences according to some chosen methods), 

� Driving Personnel Disposition (assignment of logical drivers to physical drivers and recording 

of driver performance); 

� Management Information and Statistics (including data dedicated to service performance 

indicators). 

The data modules dedicated to cover most functions of the above domains will be specified. 
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Several concepts are shared by the different functional domains. This data domain is called �Common 

Concepts�. 

1.2 ❋! ✂✁i✄ a❧ ❧omai  Descripti✄  

The different functional domains (enumerated above) taken into account in the present document, and 

of which the data have been represented as the reference model, are described in EN 12896-1:2016, 

Public transport � Reference data model � Part 1: Common Concepts. 

1.3 Particu❧✂r Scope of this Docu♠❡ t 

The present document entitled Public transport � Reference data model � Part 8: Management 

information & statistics describes how to structure data which refers to the planning stages 

(e.g. timetables, run times, driver rosters, etc.) and/or to the daily actual production, and which is 

registered for different purposes, in particular to build service performance indicators. The data model 

is based on a generic design pattern, Generic Loggable Objects Model (provided in the Additional 

Common Concepts part � Annex B), and incorporates the following data packages: 

� Logging Time and Place, providing additions to the Generic Loggable Objects Model, 

� Recorded Objects, 

� Recorded Use of Services, 

� Service Journey Performance. 

The last three packages show how the recorded data contributes to the implementation of indicators. 

This document itself is composed of the following parts: 

� Main document (normative), 

� Annex A (normative), containing the data dictionary, i.e. the list of all the concepts and attribute 

tables present in the main document together with the definitions, 

� Annex B (normative), providing a complement to EN 12896-1:2016, particularly useful for Parts 4 

to 8 of the Public Transport Reference Data Model; 

� Annex C (informative), indicating the data model evolution from the previous version. 

2 Normati✈e refe'✄☎ces 

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 12896-1:2016, Public transport � Reference data model � Part 1: Common concepts 

EN 12896-2:2016, Public transport � Reference data model � Part 2: Public transport network 

EN 12896-3:2016, Public transport � Reference data model � Part 3: Timing information and vehicle 

scheduling 

ISO 4217:2015, Codes for the representation of currencies 

ISO 80000-1:2009, Quantities and units � Part 1: General 
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3 ❚✄rms a☎d defi☎♥"io☎✁ 

For the purposes of this document, the following terms and definitions apply. 

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

 IEC Electropedia: available at http://www.electropedia.org/ 

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

3.1 G❡!era❧ ❧erms a!d Defi!iti✄!s: 

3.1.1 

attr☎❜ute 

property of an entity 

3.1.2 

co✄cept✉✂❧ data mod✁❧

description of a real-world domain in terms of entities, relationships and attributes in an 

implementation independent manner in order to provide a structure on which the rest of the 

development of an application system can be based 

3.1.3 

co✄cept✉✂❧ ❧✁✆✁❧ 

conceptual data model in the context of data modelling 

3.1.✹ 

❞✂❆✂❜ase 

collection of data; often used in the sense of the physical implementation of a data model 

3.1.✺ 

data domai✄ 

data structure (in this European Standard, part of the Reference Data Model for Public Transport) made 

up of data related to each other, through the fact that there is a functional area or group of functions 

using this data set as a whole 

3.1.✻ 

data mo❞✁❧

description of a real-world domain in terms of data and relationships 

3.1.7 

✁✄tity 

object (data) that has its own existence (as opposed to an attribute) 

3.1.8 

far✁ ♠✂✄a❣eme✄t 

all activities related to the collection of money from passengers 

3.1.9 

❢✉✄ctio✄ 

activity which, in this European Standard, is a sub-activity of a functional area 

3.1.10 

❢✉✄ctio✄✂❧ area 

arbitrarily defined set of activities, used, in this European Standard, to define the objectives and limits 

of the data model 
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3.1.11 

☎✄teropera❜☎❧ity 

ability of (sub)systems to interact with other (sub)systems according to a set of predefined rules 

(interface) 

3.1.12 

❧o❣☎✐✂❧ data mode❧

data design that takes into account the type of database to be used but which does not consider means 

of utilization of space or access 

3.1.13 

❧o❣☎✐✂❧ ❞✁✄or♠✂❧i✐✁❞ mode❧ 

relational data model that is not fully normalized, i.e. does not completely follow the normalization 

rules and thus may be redundant 

3.1.1✹ 

❧o❣☎✐✂❧ ❧✁✆✁❧

logical data model in the context of data modelling 

3.1.1✺ 

♠✂✄✂❣eme✄t ☎✄formatio✄ 

all activities allowing the company management to collect the information necessary to meet problem-

solving needs 

3.1.1✻ 

o❜❥✁ct-orie✄ted data mo❞✁❧

data structure expressed according to principles that allow for a direct implementation as an object-

oriented database, where information is represented in form of objects, i.e. respecting the principle of 

encapsulation meaning in particular that each data are accessed or modified through operations 

(methods) belonging to it 

3.1.17 

operatio✄s mo✄itor☎✄❣ a✄d co✄tro❧ 

all activities related to the transportation process, i.e. real-time functions related to the driving and 

transportation of passengers according to given instructions, including the monitoring of the driving 

process and its control in case of deviations, as well as all activities that support the driving process 

such as traffic light priority, track switching, bay selection, advance/delay advice, etc. 

3.1.18 

pass✁✄❣er ☎✄formatio✄ 

all activities related to informing the users either on the planned or on the actual transportation 

services

3.1.19 

perso✄✄✁❧ dispositio✄ 

all activities related to the mid-term and short-term management of drivers 

3.1.20 

r✁✂❧-time co✄tro❧ 

see Operations monitoring and control 
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3.1.21 

r✁❧✂tio✄✂❧ data mod✁❧ 

type of logical data model giving the information as series of tables (relations) and attributes, and 

possessing the following characteristics:  

a) all attribute values are atomic;  

b) all �tuples� (rows/occurrences) are distinct;  

c) no part of the primary key may be null; and  

d) foreign key values must correspond to an existing primary key in another relation or be null 

3.1.22 

sche❞✉❧☎✄❣

see Tactical Planning 

3.1.23 

tactica❧ ♣❧a✄✄i✄❣

all activities related to the tactical planning of transportation, splitting into vehicle scheduling, driver 

scheduling, rostering 

3.2 Domai  Specifi✂ ❧❡❝♠s a d Defi iti✄ ♦✂ 

NOTE The following terms specific to the Management Information and Statistics domain are used. Terms 

which are also data entity names are defined in the data dictionary in Annex A and are mostly not repeated here. 

3.2.1 

a❣❣re❣✂❆io✄ frame 

data structure within which the data values are grouped and used for a formula to provide an indicator 

3.2.2 

☎✄dicator 

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 

3.2.3 

☎✄dicator type 

category of a given indicator, e.g. time, length, passenger count, price, vehicle, etc. 

3.2.✹ 

☎✄dicator ✉✄it 

measurement unit (e.g. metres, seconds, passengers, etc.) in which a specific indicator is measured 

3.2.✺ 

for♠✉❧a 

method to calculate indicators that are based on other indicators or on a set of raw data 

3.2.✻ 

❣❞a✄✉❧arity 

input for calculation processes representing the smallest unit(s) to generate output indicator(s) 
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3.2.7 

❡❖D matr☎✠

tabular structure describing data by origin/destination parameters (e.g. daily traffic volume between 

zones) 

3.2.8 

☎✄dicator parameter type 

category of a given indicator parameter, e.g. time, length, passenger count, price, vehicle, etc. 

3.2.9 

☎✄dicator parameter ✉✄it 

measurement unit (e.g. meters, seconds, passengers, etc.) in which a specific indicator parameter is 

measured 

✹ Sy♠#✁❧s a☎♥ ❆##re✈iatio☎✁ 

IFOPT Identification of Fixed Objects in Public Transport 

ISO International Organization for Standardization 

IT Information Technology 

O/D Origin / Destination 

PT Public Transport 

PTO Public Transport Operator 

SI International System of Units (abbreviated from the French Système international) 

SIRI Service Interface for Real-time Information 

TM Transmodel 

UML Unified Modelling Language 

✺ M❛☎❛✂eme☎t I☎✄ormatio☎ ❛☎d Statistics Doma♥☎ 

☎✆1 ■ troducti✄  

✺.1.1 ■✄formatio✄ Needs 

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 public transport, 

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: 

� data resulting from the planning stages, i.e. theoretical data on the production orders 

(e.g. timetables, run times, driver rosters, etc.); 

� 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 as regards to data storage, allow the provision of the necessary 

data in production databases, against which the desired requests can be made by public transport 
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managers. Consistent data structures make the design of such requests easier, and offer the flexibility 

required to meet a large variety of needs. 

✺.1.2 C✂❧✐✉❧atio✄ of i✄dicators 

The number of different ways of processing PT data in order to issue relevant and synthetic information 

reports for managers is almost infinite. The criteria for doing so will depend on local conditions, on the 

level of management, on the time scale of the analysis, etc. The objective of the reference model is not to 

describe the processing methods, but to offer data structures able to fulfil their manifold requirements. 

The result of raw data processing provides different types of indicators, each specialized for reporting 

information on a specific aspect of public transport (Service Demand, Commercial Speed, etc.). 

An indicator relates to a set of data (planned, measured, or a combination of both) and may be either 

qualitative or quantitative. Indicators of lower level objects may be overridden by higher level objects 

(e.g. an indicator related to the ROUTE can override the aggregation - summary, average, etc. - of 

indicators related to ROUTE LINK). 

Indicators may be of several indicator types, for example, they may describe the time, length, passenger 

count, price, vehicle, etc. 

An indicator unit is used to describe the measurement unit of quantitative indicators. Unit names shall 

follow standards ISO 4217:2015 for currency codes, and ISO 80000:2009 for SI units. 

A set of parameters may be associated with any indicator to represent the scope of that particular 

indicator (for example, a TIME BAND and a DAY TYPE for a passenger count indicator). 

Indicator parameter type describes categories of the indicator parameter: time, length, passenger count, 

price, vehicle, etc. 

Indicator parameter unit describes the measurement unit of quantitative indicator parameters. Unit 

names shall follow standards ISO 4217:2015 for currency codes, and ISO 80000:2009 for SI units. 

A formula describes the method to calculate indicators that are based on other indicators and/or on a 

set of raw data. 

An aggregation frame describes a data structure within which the data values are grouped and used for 

a formula to provide an indicator. 

A granularity entity determines the smallest unit(s) in a calculation process which generates 

indicator(s). 

A calculation process that generates the indicators is characterized by indicator parameters, formula, 

aggregation frame and granularity unit. 

The main elements used to calculate indicators are presented in the figure below. 
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Aggregation frame

 

a set of data that is the basis for the calculation

of an indicator by a formula

Indicator (input)

Indicator type Indicator unit

Indicator parameter

Indicator parameter

type

Indicator parameter

unit

Formula

 

defines a repeatable way to execute

calculations

Calculator

 

executes formulae and generates result

indicators and indicator parameters

Granularity

 

defines the smallest unit(s) the indicators

need to be generated for

Indicator (output)

Indicator type Indicator unit

Indicator parameter

Indicator parameter

type

Indicator parameter

unit

Indicator (input)

Indicator type Indicator unit

Indicator parameter

Indicator parameter

type

Indicator parameter

unit

 

F☎❣✉re 1 ➋ Ca❧✐✉❧atio✄ of ☎✄dicators 

This figure also indicates that indicators might be generated by a previous (nested) calculation, and 

might be used in another calculation process. 

For example, the calculation of the length of a tram network for each infrastructure operator (assuming 

there are more than one) may be modelled as follows: 

� indicator (input): length of the projection of ROUTE LINKs on the infrastructure, parameterized by 

infrastructure operator; 

� aggregation frame: defines a set of ROUTE LINKs that make up the network; 

� granularity: defines that the indicators shall be grouped by infrastructure operator; 

� formula: calculates the sums of the length of each item in the aggregation frame; 

� calculator: executes the formula for each infrastructure operator; 

� indicator (output): total length of the network, parameterized by infrastructure operator. 

A typical use of indicators is when the actual service has to be compared to the planned service. To 

ensure the same indicator parameters are used in the comparison, a common granularity definition 

might be needed to govern the calculation processes and provide the same level of detail for both actual 

(measured) and planned service indicators. This is illustrated by the figure below. 
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Aggregation frame (for planned service)

 

a set of data of the planned service that is the basis for the calculation

of an indicator by a formula

Indicator of planned service (input)

Formula

 

defines a repeatable way to execute

calculations

Calculator (for planned service)

 

executes formula and generates result

indicators for planned service

Granularity (common)

 

defines the common smallest unit(s)

the indicators need to be generated for

in both planned and actual domains

Comparable indicator(s) for planned service

Aggregation frame (for actual service)

 

a set of data of the actual service that is the basis for the calculation

of an indicator by a formula

Indicator of actual service (input)

Formula

 

defines a repeatable way to execute

calculations

Calculator (for actual service)

 

executes formula and generates result

indicators for actual service

Comparable indicator(s) for actual service

Comparison

(scalar,

spatial,

temporal,

etc.)

 

F☎❣✉re 2 ➋ Compariso✄ of ♣❧✂✄✄ed a✄d act✉✂❧ ser✆☎ce ☎✄dicators 

✺.1.3 F✉✄ctio✄s ✎✞✆✁❞ed 

The following functions as defined in Operating Raw data and statistics exchange are covered by 

Transmodel v6: 

a) Service dimensions: this function considers all the information to evaluate the dimension of the 

service in terms of number of lines, journeys, available seats, etc. 

b) Commercial speed: this function considers all the information needed to evaluate the commercial 

speed of the fleet. 

c) Service spatial coverage: this function considers all the information relevant to the characteristics 

of the service offer in terms of spatial coverage of the territory where the service is performed. 

d) Service temporal coverage: this function considers all the information relevant to the 

characteristics of the service offer in terms of temporal coverage of the territory where the service 

is performed. 

e) Service interchange nodes: this function considers all the information relevant to the 

characteristics of the service offer to evaluate the interchanges at specific PLACEs. 

f) O/D zones connections: this function considers all the information relevant to the characteristics of 

the service demand to evaluate connections among different ZONEs. 
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g) O/D Matrix: this function considers all the information relevant to the characteristics of the service 

demand to evaluate movement of passengers among different ZONEs. 

h) O/D zones moving cause: this function considers all the information relevant to the characteristics 

of the service demand needed to evaluate movement causes of passengers among different ZONEs 

(school, work, etc). 

i) Demand Dimensions: this function considers all the information relevant to the characteristics of 

the service demand to evaluate the number of passengers that use the public transport service. 

j) Load factor: this function considers all the information relevant to the characteristics of the service 

demand to evaluate the load of VEHICLEs. 

k) Service performed distance: this function considers all the information to calculate performed 

distance. 

An important source of information for the management of a public transport company is the 

evaluation of the current timetables. The key questions that can be answered from this evaluation are: 

� to what extent is the timetable practicable with the available means? 

� does it suit the demand requirements? 

� is the desired level of quality reached? 

This process includes the analysis of service journey performance, the study of observed passing or run 

times and stopping times at stop points, the detection of sections where vehicles are slowed down by 

the traffic, the analysis of regular disturbances and modifications to the service, the study of missed 

interchanges, etc. 

Another important input comprises data on the use of the network by travellers. Such information can 

provide a significant contribution to an improved knowledge of passenger demand and behaviour, as 

well as indicating how to adapt the supply to satisfy such factors. This may include the analysis of the 

number of boarding and alighting passengers at stop points, the vehicle occupancy on service links, the 

origin and destination places of passenger trips, possible interchanges, etc. 

✺.1.✹ ▲imitatio✄s of the Mode❧ 

The following functions defined in Operating Raw data and statistics exchange are not covered by 

Transmodel v6: 

a) Fleet dimensions: this function considers all the information to calculate the dimension of the fleet 

(number and kind of vehicles, etc.). 

b) Service safety: this function considers all the information to evaluate the safety of the PT service in 

terms of, for example, accidents that have occurred, etc. 

c) Service pollution emissions: this function considers all the information to evaluate environment 

impacts due to the emission of pollutants. 

d) Service incoming funds; this function considers all the information to calculate the economy aspects 

of the PT service (public funds, revenues from sold tickets, etc.). 

e) Service costs: this function considers all the information to calculate expenses to maintain and to 

sustain the PT Service. 
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f) PTO dimensions: this function considers all the information to calculate the characteristics of a PTO 

(like number of employees, drivers, etc.). 

The reference model describes only elementary data (e.g. number of passengers boarding a particular 

vehicle at a defined stop points). The various possible aggregations of such data, which depend to a 

large extent on the manager own requirements, are not described. 

There are numerous other areas of interest with respect to management information, for instance the 

analysis of driver work, the mechanical behaviour of vehicles, and revenue patterns. However, these 

areas are not covered by the current version of the reference model. 

☎✆2 Ma a❣❡♠❡ t ■ formati✄  a d Statistics Data Mod❡❧ 

✺.2.1 ▲o❣❣a❜❧e ❡❜❥✁cts ▼✞❞✁❧ 

The Generic Loggable Object MODEL present in the Additional Common Concepts Package (Annex B) 

presents the basic pattern on which is based the data structure for registered data. The LOGGABLE 

OBJECT represents an ENTITY being monitored for significant events and changes of state; successive 

states and events affecting the 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. LOGGABLE OBJECT is a 

design pattern uses widely in Transmodel. 

Note that this design pattern is sometimes explicitly used (for example in VEHICLE MONITORING in 

Part 4, EN 12896-4) but is available for being used on any object whenever there is a use case for it. This 

is especially true for Management Information and Statistics: this pattern can be applied to any 

Transmodel object being of use for Management and Statistics. 

A LOG ENTRY is the single record of an event and may contain measurements as well as a record of the 

current state of some or all of the attributes of a LOGGABLE OBJECT, supplied by a DATA SOURCE. LOG 

ENTRies occur in temporal sequence, together making up a LOG. 

LOGs will typically be archived or purged once their data are no longer of interest. 

An EVENT can be described as something happening to a LOGGABLE OBJECT, i.e. a change of the 

attributes or the status of a LOGGABLE OBJECT. The EVENT itself is not necessarily represented in the 

implementation system. The LOG ENTRY is the class in the model designated to represent the EVENT, 

recording only its salient aspects. 

✺.2.2 ▲o❣❣i✄❣ ❚ime a✄d P❧ace 

An EVENT can signify changes occurring to an ENTITY in both temporal and spatial dimensions. When 

an EVENT has spatial attributes, it becomes a LOCATED EVENT and has geographical attributes that can 

refer to: 

�  the ZONE in which the LOCATED EVENT is located. 

� the POINT where the LOCATED EVENT occurs. 

� the LINK on which the LOCATED EVENT is located. 

A ZONE can be represented by its functional centroid, an instance of POINT; a LINK can be referenced 

by its start POINT and end POINT. A LOG ENTRY may also reference the actual ZONEs, POINTs or LINKs 

if this is relevant for analysis. 

The temporal dimension of a LOCATED EVENT should always conform to ISO 8601:2004. In addition to 

the timestamp of the EVENT, it also provides the date and time at which the event has been received. 

The LOG ENTRY will record, among other attributes, the identifier of the LOGGABLE OBJECT, the 

timestamp and the spatial attributes. 
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class MI Logging Time and Place MODEL

CC Generic Entity MODEL::ENTITY

AC Generic Loggable Object  MODEL:

:LOG ENTRY

«TRANSMODEL VIEW»

AC Generic Loggable Object  MODEL:

:LOGGABLE OBJECT

the LOG ENTRY pattern records a 

change of state or a transaction 

against a LOGGABLE OBJECT.

CC Generic Responsibility MODEL::

DATA SOURCE

AC Event MODEL::EVENT

When an EVENT event happens to a 

LOGGABLE OBJECT it is recorded as a 

LOG ENTRY. The EVENT itself is not 

necessarily represented in the 

implementation system, only the LOG

ENTRY capturing the salient aspects of

the event.

AC Generic Loggable Object  MODEL:

:LOG

Name: MI Logging Time and Place MODEL

Author: Transmodel

Version: 6.0-1.0

Created: 11/04/2018 00:00:00

Updated: 27/06/2018 11:39:32

LOCATED EVENT

+ receivedAt: dateTime

«UID»

+ Id: LocatedEventIdType

CC Generic Zone and Feature 

MODEL::ZONE

CC Generic Point & Link MODEL::

POINT

CC Generic Point & Link MODEL::LINK

+is logged for 0..*

+recorded by 0..1

+represented by 0..1

+functional centroid for

0..1

+including

0..1

+included in

0..*

+happening

to 0..*

+occuring

for

0..*

+to

0..*

+end of

1

+comprising

+belonging to

0..*

«TRANSMODEL COPY»

1..*

+located in

0..*

+locating

0..*

+start of 1

+from

0..*

+lacated at 0..*

+locating 0..*

+triggering

1

«Abstract»

+recorded

due to

0..*

+record for

0..*

{ordered}
+recorded as

+located in

0..*+locating

0..*

+recorded in

0..* +containing

 

F☎❣✉re 3 ➋ ▲o❣❣☎✄❣ ❆ime ✂✄d ♣❧ace MO❉❊▲ 

✺.2.3 Recorde❞ ❡❜❥ects 

✺.2.3.1 Recor❞☎✄❣ ✌er✆☎ce a✄❞ ❱eh☎✐❧e Perfor♠✂✄c✁ ❊✆✁✄ts 

The record of events related to the performance of vehicle journeys, in particular service journeys, on 

each day of their operation is an important source of information for management information. The 

main information to record is the following: 

� actual passing times at points along the route; 

� the number of passengers boarding and alighting and the time taken to do so; 

� the occurrence of impeded time; 

� interchange realization; 

� the occurrence of disturbances. 
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class MI Recorded Objects  MODEL 

BOARDING AND ALIGHTING

Occupancy

NumberOfAlighters

NumberOfBoarders

«UID»

Id

RECORDED STOP

DoorsClosedTime

DoorsOpenedTime

«UID»

Id

Name: MI Recorded Objects  MODEL 

Author: Transmodel

Version: 6.0-1.0

Created: 30/01/2017 00:00:00

Updated: 11/04/2018 11:03:43

INTERCHANGE STATUS

NumberOfPassengers

CauseOfMissedInterchange

«UID»

Id

VEHICLE JOURNEY
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✺.2.3.2 ❖our✄eys 

The data for the subsequent evaluation of service journeys is collected during operations through 

recording MONITORED VEHICLE JOURNEYs (as described in EN 12896-4). Such journeys are observed 

actual journeys, as recognized by a monitoring system, operated on the OPERATING DAY on which the 

data are collected. The term �monitoring� should be understood in a wide sense that embraces both 

automated and manual survey means. 

However, it is of a great importance for management information to be able to relate, as far as possible, 

any such monitored journeys to the plan assigned to them, in order to compare the actual production 

performance against the original plan. Therefore, a MONITORED VEHICLE JOURNEY will relate, in most 

cases, to a DATED VEHICLE JOURNEY. The latter represents the latest valid plan assigned to the 

considered vehicle. 

Most DATED VEHICLE JOURNEYs will be NORMAL DATED VEHICLE JOURNEYs, which means that they 

are copied from a schedule designed for a DAY TYPE to be applied on the particular OPERATING DAY. 

Others are extra DATED VEHICLE JOURNEYs, created by a CONTROL ACTION to meet a specific set of 

circumstances. 

Any DATED VEHICLE JOURNEY may have been amended by CONTROL ACTIONs (e.g. by shortening of 

the ROUTE, an added departure lag, etc.). 

✺.2.3.3 Recorded Pas✡☎✄❣ ❚☎♠es 

The passing time of a vehicle is recorded as an OBSERVED PASSING TIME. It refers to a given 

MONITORED VEHICLE JOURNEY and is recorded at a particular POINT. An OBSERVED PASSING TIME is 

a specialization of DATED PASSING TIME. 
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The POINT in question may be a SCHEDULED STOP POINT, a TIMING POINT or any other type of POINT 

defined for a measurement purpose. For instance, in order to evaluate the influence of the traffic on a 

bus line, passing times may be recorded at the entry point then at the exit point of a complex road 

junction. OBSERVED PASSING TIMEs may be recorded at TIMING POINTs in order to check whether 

standard run times are appropriate, or at STOP POINTs to check the service punctuality as a quality 

indicator. 

If the vehicle stops at a POINT, an OBSERVED PASSING TIME may record an arrival time or a departure 

time, or both; alternatively, it may record simply a passing time. If the vehicle stops, the waiting time 

(i.e. the period during which the vehicle is not moving) may also be recorded. 

✺.2.3.✹ Recorded Stops 

It is of interest to record when a vehicle actually stops at a SCHEDULED STOP POINT and opens the 

doors to allow passengers to board or alight. This information is useful in particular on networks where 

vehicles only stop when a passenger (onboard or waiting at the stop point) requests it to do so. The 

duration of the period during which the doors are open is also of interest, as it can be used to refine the 

schedules or to consolidate demand data. This duration of the period that the doors are open is often 

different from that of the time the vehicle is actually halted at the stop. 

The entity RECORDED STOP is used to describe the above information. It is referencing an OBSERVED 

PASSING TIME, extending the information captured. RECORDED STOPs may only be created for a 

SCHEDULED STOP POINT. Note that, when the vehicle has several doors, the DoorsOpenedTime is the 

time of opening of the first door and the DoorsClosedTime is the time when the last door is closed. A 

RECORDED STOP follows the LOGGABLE OBJECT design pattern (and therefore inherits from 

LOGGABLE OBJECT). 

✺.2.3.✺ ❆✞ar❞☎✄❣ ✂✄d ✝❧☎❣❤ti✄❣ 

During a RECORDED STOP, i.e. when a vehicle stops at a STOP POINT on a service journey, passenger 

movements may take place. A passenger movement can be either boarding a vehicle or alighting from a 

vehicle. 

The most usual practice is to record the number of alighting and boarding passengers at a defined STOP 

POINT. Such information may be obtained thanks to manual surveys or specific sensors (e.g. infrared 

sensors, NFC scanners, or counting steps). In spite of a certain lack of accuracy, such sensors enable the 

collection of data for online control (degree of occupancy of a vehicle) or for statistical investigations as 

to actual demand. The accuracy is sometimes improved by sensors measuring the current load 

(occupancy) of a vehicle between two stop points, or by data provided by fare collection devices. Often, 

only a subset of the possible information can be recorded regularly. 

The observed number of boarding and alighting passengers at a SCHEDULED STOP POINT is stored in 

the entity BOARDING AND ALIGHTING, which corresponds to a given RECORDED STOP. BOARDING 

AND ALIGHTING follows the LOGGABLE OBJECT design pattern (and therefore inherits from LOGGABLE 

OBJECT). 

The occupancy of a vehicle on every SERVICE LINK may be derived from the counts of boarding and 

alighting passengers at both SCHEDULED STOP POINTs bordering it. LINK data are therefore not 

explicitly represented in the reference model but can be computed from it. Users wanting to use the 

occupancy data separately should implement the corresponding entity. 

The number of passengers possibly left at the stop, because of a too high occupancy level already in the 

vehicle, is not described by the current version of the model but could be added as an extra attribute. 

✺.2.3.✻ Imped✁❞ ❚☎me 

The evaluation of the running times and the speed of vehicles is an important tactical planning function, 

in particular for bus lines on which vehicle running is influenced by the general traffic. Statistical 
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